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The Geomryoidea are a group of rodents endsmic to Morth
America that exhibit preat ecological diversity today as well az
thronzhount their fossil record However, less is knowm sbout
the diversifications and ecolopies of early seomyoids and sterm
taxa (together part of Geomorpha). Here, we present a new
genus and species of Geomorpha from Hemingfordian-aged
deposits of the Pawnee Creek Fonmation in Colorado. The
specimen includes a partial skull, complste upper and lower
dentitions, aswell as several frapments of limbs and vertebrae,
nmotably & complete right astragalns. Distinpuishing faatores of
the new fossil inchade its large size in comparison 1o many
other stem geontyoids, the presence of fontal foramina and
a supraorirtal bony flanze, the inflation of both the mastoid
and auditory bulla, and the coronoid process of the denmtary
ascending at the middle of the m?. The upper premplars are
larger tham the molars and have a paracone and elongated
protocons. On the lower premolars, the metaconid is connescted
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or evaluated characters specific to an ontogenetic stage. Here
we examined the post-hatchling vanation of Paiftecosaurus
hyjiammensiz based on 30 three-dimensionmally pressrved
compleie skulls, of which 16 have associated long bone
histology data. The specimenc are all from the Lujistum
Unit (Bamremizn, Early Cretaceous) of the lowermost Yixian
Formation in Lizoning Province, northeast China. Taphomomic
effects were accounted for when identifying and scoring
wvaration Taphonomic processes imfemed from armconlated
ckeletons support the presemce of only a single species of
FPrirtacosaurus in the Lujistom bed with other proposed
Lujistm species exhibiting different skull morpholopy due to
diagenstic deformation. Based on histological ages, specimens
range from less than a year old to fully mature individuwals
more than ten years old. As previously reported, commonly
used body measurements are simongly correlated with age. The
efficacy of size-independent character changes for assessing
meamrity and assigming & specimen fo an onfogenstic stage
was tested by tresfing the ontogenefic hietarchy as a fonm
of phylogenstic hierarchy (cladistic omtogeny). WWe built a
character matmnx of ontogenetically variable characters of the
skl defined 3z binary or nmltistate ransformation seres. The
meatmix was amalyzed with THT, recovering 3 strict conssncs
tree(ie  ontosram). The consencus onfogram is poorhy resehred
indicating prevalent intraspecific variaton, and is incongmeent
with the onfogenstic sequence of specimens based on age
and size raokings. Althoush some histologically supported
age groups clhuster in the omtogram others are separated by
wvarying patristic distances, Some frait combinations proposed
as dizpnostic of different Priffoconmurns species are in fact
ohserved across the promyvth series of P lyjiatumensis, meriting a
revision of Pritacosaurns diversity and evolutionary patterms.
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Before wsing omtogenetically wvarable character data and
character scorings Som immamre individosls in marty
ascessmnent and taconomyy of fossils, character stafe changes
across ontogeny should first be evaluated at the species leval.
Psoirfacasmins is ope of the bestsampled dinossur genera
in the fossil record and the most speciose geons of dinosaur,
with fen species ommently ﬂ-El.‘.Epl‘Ed as walid. Histological
data for Primocosgurns specimens from Ching, Mongolia,
and Fussia have been reported, showing different life history
strategies for each mnalyzed species However, no stody has
yvet comprehsnsively examined changes in character states
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measarements and text-based descoptoms. Logically,
representations derived from these sources shonld be ronzhly
equivalent since they are merely different ways of describing
the same characteristics. However, few empinical tests of this
assumption have been made. To explore whether dicparity
ordinations derved from text-based descriptions are consistent
with those denved from morphometric messurements and ‘ot
from a quantitative comparison of the images themselves, data
were collected for three fiossil groups: microfossils (planktomic
foraminifers), inveriebrate macrofoszils (Zastopods and
mrilobites) and fossil versebrates (amphibisne) Text-based
data were coded oumerically and all three datases used to
constmct linear multivaniate ordination spaces for comparison.
Multidirmensiomal analyses and statistical tests were then
preformed to determine whether the resuling ordinations
exhibit comparable patterns of similarity and’or distinction In
an associnted sdy we also mwvestigated the depree to which
expert-zssegoed tewt-hased character-state ascipnments were
consistent with morphometric and image-based assessments
of the same morphological characteristics. Cur results
demonstrate that linear ordinations of different representations
of the same specimen sets are inconsistent with one snother
for all fossil-proup datasets exsmined Disparity rssults of
important cranidiom characters of Tremasdocian trilobites
exhibited particularly different disparnity patterns. Our results
suggest that texi-based descriptions have inherent limdtations
in terms of acoarately and consistently characterizing complex
fossil forms. Fesults from morphometric measurements and
direct image-based assessments were much closer to one
another than either was to text-based character ordinafions.
These results have important implications for future disparity
stdies. eometric morphometric data represent forms more
acourately and consistently thanm fext-based character-ctate
descriptions. However, ditect amalysis of images may be
an acceptable alternative for geometries that are difficult 1o
characterize morphometrically. Pegandless, disparity results



