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aphonomic bias in the taxonomic
dentification of Lystrosaurus in the
aroo Basin, South Africa
aroline Abbott

The Permo-Triassic Mass Extinction (PTME) oc-
urred 251.9 Ma and was the worst biodiversity crisis
n all Earth’s history, and is well-preserved in the Karoo
asin, South Africa. Taxa like the genus Lystrosaurus,
re useful for understanding the PTME for their large
ample size and broad geographic distribution. Changes
n Lystrosaurus’ body size, histology, and ontogeny dur-
ng the PTME are a compelling system for understand-
ng life history shifts with climate change.
Historically, Lystrosaurus species were over-split,
any of whichwere erected based on deformation style.
oday, four species are recognized in the Karoo Basin:
. maccaigi, L. curvatus, L. declivis, and L. murrayi.
hile these species boundaries are more reliable, iden-

ifications still suffer from taphonomic biases. Given
hat Lystrosaurus is a crucial taxon for understanding
he PTME, recognition of how taphonomy affects their
dentification is needed.
I surveyed cranial characters of 150 Lystrosaurus

pecimens in South African collections. Lystrosaurus
xhibits varied brittle and plastic deformation modes.
he two Permian species are distinct regardless of on-
ogeny, size, and deformation. The two Triassic species
ppear to be problematic, as their classic diagnostic fea-
ures are subject to alteration based on taphonomic pro-
esses. These results highlight the necessity of ongo-
ng revisions to taxonomy, ontogeny, and phylogeny of
his taxon. Additional ordination analyses, cluster anal-
ses, and phylogenetic analyses, are planned to provide
dditional insight into Lystrosaurus taxonomy and on-
ogeny.
dvance Access publication September 17, 2024
C The Author(s) 2024. Published by Oxford University Press on behalf of the
or permissions, please e-mail: journals.permissions@oup.com
ceanography’s Diversity Deficit:
dentifying and Addressing the
hallenges for Marginalized Groups
alma Abdel-Raheem, Allison Payne, Milagros Rivera, S.
turdivant, Nia Walker, Melissa Márquez, Armando Or-
elas, Mo Turner, Kelsey Byers, Roxanne Beltran

Centuries of exclusion have resulted in a tangible di-
ersity deficit, where the diversity of oceanographers
oes not represent the global diversity of people im-
acted by ocean processes. We present six challenges
aced by oceanographers with one or more marginal-
zed identities: 1) Historical practices of conquest, dis-
rimination, and exclusion thwart attempts to address
ceanography’s modern diversity deficit; 2) Underval-
ed and uncompensated labor by minority oceanogra-
hers can perpetuate a lack of representation by lead-
ng to burnout and attrition; 3) Marginalized individ-
als are often forced to hide parts of their identities
languages, appearances, partners, behaviors) that de-
iate from outdated expectations of professionalism;
) Oceanography requires trainees to navigate exten-
ive logistical and financial hurdles; 5) Individuals from
on-Western cultural and religious traditions often
onceal their spiritual obligations in attempts to assim-
late or avoid forgoing valuable research experiences; 6)
imited planning and transparency in oceanographic
eldwork can threaten the physical and mental safety
f marginalized individuals. We highlight how holding
ultiple, intersecting identities can compound negative

mpacts on the well-being of marginalized oceanogra-
hers. Finally, we recommend solutions that individ-
als, mentors, professional societies, funding agencies,
nd institutions should undertake to move toward a
ore diverse oceanographic community.
Society for Integrative and Comparative Biology. All rights reserved.
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o thermal stress, although other steps in this cascade
ight plausibly explain the muted proteomic response

o heat. Overall, our data offer further insight into the
hysiological underpinnings of stenothermy in Antarc-
ic fishes.

isk-taking behavior and defensive
orphology of marine three-spined

tickleback
teven Downs, Stephanie Crofts, Kevin Neumann

Defensive morphology, such as spines or armor
lates, is ubiquitous across multicellular life and can co-
volve with a host of other traits, including modifica-
ions to risk-taking behavior, or metabolism, to form an
rmor Syndrome.While armor syndromes havemainly
een studied in plants and terrestrial mammals, the
oal for this project is to expand this taxonomic cov-
rage. Here we focus on armor syndrome traits in a ma-
ine population of Three-Spined Stickleback (G. aculea-
us), as correlations between behavior and armor are
ell studied in freshwater populations.We collected fish
rom waters surrounding Friday Harbor, WA and mea-
ured 5 risk-taking behaviors: activity, inspection/time
nspecting, orientation, and time sheltering. Following
ehavioral trials, we microCT scanned each fish. We
sed the Slicermorphmodule in Slicer3D and ImageJ to
easure dorsal and pelvic spinemorphology and lateral
rmor plate coverage and density using. To detect any
orrelation between our behavioral and morphological
ata, we ran linear regressions in R. We found no sig-
ificant correlation between armor measurements and
ehaviors, but saw a significant negative correlation be-
ween both the 1st and 2nd dorsal spine aspect ratios
nd number of inspections, one of our inferred risky be-
aviors. Based on findings from freshwater G. acuaetus,
e might expect to see greater variation between ma-
ine populations than observed here for both morphol-
gy and behavior.

iverse Anatomical Peak Shifts Underlie
ody Elongation in Zoarcoid Fishes
ummer Duba, David Collar

Evolutionary shifts towards elongate body shapes
ave occurred repeatedly in ray-finned fishes and led to
variety of eel-like forms across diverse lineages. How-
ver, whether elongation events have been shaped by
imilar evolutionary processes remains an open ques-
ion. Transitions in body shape can occur through mul-
iple combinations of vertebral and cranial skeleton
hanges, and overlap in anatomical evolution can shed
ight on commonalities in the circumstances under-
ying elongation. In our investigation of the suborder
oarcoidei, we identified seven instances of body elon-
ation that varied in their associated anatomical peak
hifts. The most elongate species, Ptilichthys goodei
quillfish), experienced extensive head elongation and
ncreases in precaudal and caudal vertebral numbers,
ut other body shape transitions involved only subsets
f anatomical shifts. For example, increasing precau-
al vertebrae numbers drove elongation in the Pholi-
ae (gunnels), while increasing caudal vertebrae num-
ers were more salient in the Zoarcidae (eelpouts).
hese distinct anatomical shifts suggest elongate bod-
es evolved in association with different functional ca-
acities that likely contributed to divergent habitat use
atterns. For example, gunnels inhabit rocky, shallow
ntertidal zones, where additional precaudal vertebrae
ay confer advantages in respiratory function at low

ide for temporary air breathing. Eelpouts, by contrast,
ave some of the deepest habitat ranges of the suborder,
here greater numbers of caudal vertebrae may confer
reater flexibility and swimming efficiency under high
ressures and cold temperatures.

he impacts of climate change on
econdary seed dispersal in dung beetles
athan Duerr, Kimberly Sheldon

Dung beetles, which move and bury the feces of ver-
ebrates, are major drivers of ecosystem processes and
rovide crucial ecosystem services, including secondary
eed dispersal. Dung beetles bury seed-containing dung
n food caches or in brood balls used for breeding pur-
oses, but little is known about how this behavior will
e affected by climate change. We utilized field manip-
lations to investigate the effect of simulated climate
hange—including simultaneous increases in tempera-
ure mean and variance—on the seed dispersal behav-
or of two tunneling dung beetle species, Phanaeus vin-
ex and Onthophagus taurus. We placed single adult
emales into either control or greenhouse treatments
long with temperature loggers. We mixed glass beads
f three sizes into cow dung to mimic seeds, provided
eetles with the dung, and then allowed them to bury
ung for either six or nine days. At the end of each trial,
e recorded information on dung deposits, including
he type (i.e., food cache or brood ball), number, size,
urial depth, and the amount of each bead size found
n the deposit. We found differences in burial depths
f brood balls and food caches within species, as well
s differences in the size and amount of beads buried
etween species. Exposure to higher temperatures re-
ulted in brood balls being buried deeper across species,
ut did not change the burial depth of food caches.
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