
PILOT STUDY: CAN DMTA DETECT IMPALA SEASON OF DEATH?

Between the years 1986ς1988 and 2007ς2012, HT Bunn collected the teeth of Hadzaprey animals from observedkills and
abandonedseasonalcamps. From these collections,29 impala individualsrepresentedby first or secondmolarswere selectedand
analyzedusingDental Microwear TextureAnalysis(DMTA). Impalaare a residentialspeciesthat modify their diet seasonally,rather
than their locationasmigratoryspeciesdo. Theirdiet is categorizedasάōǊƻǿǎŜǊ-grazerƛƴǘŜǊƳŜŘƛŀǘŜΣέ(GagnonandChew,2000). This
compositionchangesseasonallysoasto maximizegreengrassintake in the heightof the wet season. Assuch,they are a goodmodel
for the extinctbovidAntidorcasreckiat OlduvaiGorge,whichappearsto havebeensimilarlyadapted. Variousmeasuresof DMTAwere
then evaluatedto determineif microweartracksthe seasonof death.

Eachtooth was scannedusinga white-light confocalprofiler microscopeat
100x objectification. On eachtooth, four adjacentscanswere taken alonga
singleenamelcusp. Themicrowearprofileswere then fed into Toothfraxand
Sfraxsoftware packages. Themeansof the resultingvaluesfor wet and dry
seasonsampleswerecomparedusing{ŀǘǘŜǊǘƘǿŀƛǘŜΩǎt-test (or²ŜƭŎƘΩǎt-test).
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PILOT STUDY RESULTS

Mean heterogeneityis significantlyhigher
in impala that died in the wet-season.
These data suggest that impala in the
Hadza hunting range consumed items
with a broader range of physical
properties in the wet season, or that grit
obscuredmicrowearvariability in the dry
season. This pilot study is a successful
preliminary step towards understanding
seasonalhomininmeat-foragingstrategies
in the EarlyPleistocene.

BACKGROUND

ÅHypothesesabout the evolutionof the humanbodyplan,behavioralflexibility, andmodern
life historyeachpresumethe substantialinclusionof meat in the diet of earlyHomo.

ÅTheearliestevidencefor hominin meat-eatingappearsin the EarlyPleistoceneof eastern
Africa,whenthe climatewasbecomingmorearid andseasonal(deMenocal, 2004).

ÅSeasonsdramaticallyalter the temporal and spatialdistribution of food and water, which
canintensifythe selectivepressureto modifybehaviorson a seasonalscale.

ÅEncounterrateswith largecarnivoresincreasesaroundwaterholesin the dry season,when
preybiomassisaggregatedaroundthis limited resource.

ÅEatingmore meat placedhomininsin direct competitionwith largecarnivores,their former
predators. Researchershave suggestedthat this competition influencedthe evolution of
homininbodysizeandtechnology(ShipmanandWalker, 1989).

To evaluatehominin meat-foragingseasonalityas a function of carnivorecompetition, the
DMTA of prey animals at anthropogenicFLKZinj and carnivore-generated FLKNorth is
compared following the methods presented in the pilot study. Predatorsof A. recki are
predicted to hunt in wooded environments like FLKZinj and FLKNorth year-round, as
modernleopardsdo, while predatorsof P. altidensmayhavereliedon thesehabitatsmore in
the dry season,like modernlions. Dueto castingerrors,samplesizesherearesmall,andthis
will becorrectedin future analyses.

The results of the {ŀǘǘŜǊǘƘǿŀƛǘŜΩǎt-test comparingDMTA between fossil
sitessuggestthat homininswere eatingA. reckiandP. altidensat FLKZinjat
the sametimesof the yearascarnivoreshunted thesespeciesat FLKNorth.
Whilehominindiurnalactivity is a strategythat avoidsthe largercarnivores,
which prefer to hunt at night, it appearsthat carnivorecompetitiondid not
drive omnivoroushomininsto offset their carnivoryon a seasonalbasis. In
fact, modern hunter-gatherersliving in savannaand arid environmentsin
Africa experiencetheir greatest hunting successin the dry season,when
competition at waterholes is at its greatest. Under similar circumstances,
competitivehomininslike thosewho madeFLKZinjmaylikewisehavefaced
downcarnivoresto obtain their prey.

DENTAL MICROWEAR TEXTURE ANALYSIS

COMPLEXITY

Complexity (Asfc) reflects food hardness.
More complex surfaceshave relief at more
scalesof measurement. Scaleof maximum
complexity (Smc) reflects the size of wear-
causingparticles.

HETEROGENEITY

Heterogeneity of Asfc (HAsfc) reflects
differencesin the sizeand variabilityof wear-
causing particles. More heterogeneous
surfaceshave more variable textures across
the measuredsurface.

ABSTRACT

By2.0 Ma, it is clear that homininshad beguneatingarchaeologically-visiblequantitiesof meat. Thepersistentacquisitionof meat
placedhominins in competition with carnivores. In the extant African large carnivoreguild, dominant speciesexert pressureon
subordinatespeciesto offset their activity times so as to avoid intraguild predation and kelptoparasitism(Haywardand Slowtow
2009). Thistemporal nicheconstructionis constrainedby the great degreeof overlapin preferredprey types. Asrecent interlopers
into the carnivoreguild,homininslikelyoccupieda subordinatepositionwithin the carnivorehierarchy. Asomnivores,however,they
were not constrainedby diet in the sameway astheir carnivorecontemporaries. Did homininsminimizeintra-guild competition by
utilizingkeyhabitatsduringseasonsof reducedcarnivorepresence?

HereI presentthe first useof dentalmicroweartexture analysis(DMTA)to explorehomininmeat-foragingseasonalityin BedI of
OlduvaiGorge,Tanzania. Pilot researchhasdemonstratedthat DMTAis capableof distinguishingbetween assemblagesof impala
(Aepycerosmelampus) hunted by Hadzahunter-gatherersin the wet and dry seasons. Using impala microwear as an analog,I
comparethe microwearsignaturesof bovid prey speciesAntidorcasrecki and Parmulariusaltidensat anthropogenicFLKZinj and
carnivore-generatedFLKNorth to determine the predominantseasonof death for eachtaxon at eachsite. Both sitesaccumulated
around freshwaterspringsduring comparablyxeric periods,contain the samebovid prey species,and provide strong stratigraphic
and taphonomicevidencefor confinedphasesof carcassdeposition. Theresults indicate that homininsoperatedduring the same
seasonsasthe largecarnivoresat waterholesin the paleo-savanna,suggestingdirect competitionbetweenthesetaxa.

FOSSIL STUDY RESEARCH QUESTION

What does DMTA tell us about seasonal meat foraging by hominins at Olduvai Gorgeτwere 
they using seasonal niche partitioning  to avoid direction competition with carnivores?

FLK North Antilopini size 2

Hominin-Carnivore Competition at Pleistocene Springs in Olduvai Gorge
Alia Gurtov

METHODS

Image a. female impala in the wet season. b., c.collecting  teeth from an abandoned camp. 
Photos by HT Bunn.

a b c

TEXTURAL FILL VOLUME

Textural fill volume (Tfv) is total fill volume
minus structural fill volume. More pitted
surfaceshavehigherTfv.

FOSSIL STUDY RESULTS

Table 3. Resultsof a {ŀǘǘŜǊǘƘǿŀƛǘŜΩǎt-test comparing heterogeneity (Hasfc) at
multiple scalesbetweenA. reckiat FLKZinjandFLKNorth
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Site N of A. recki N of P. altidens

FLK Zinj 5 3

FLK North 14 11

Table 2. Number of fossil 
individuals in each sample

Table 4. Resultsof a {ŀǘǘŜǊǘƘǿŀƛǘŜΩǎt-test comparing heterogeneity (Hasfc) at
multiple scalesbetweenP. altidensat FLKZinjandFLKNorth

Table1. Resultsof a{ŀǘǘŜǊǘƘǿŀƛǘŜΩǎt-
test comparingheterogeneity(Hasfc)
at multiple scalesbetweenP. altidens
at FLKZinjandFLKNorth

Graph 1. Logistic regressionshowing probability of a
valuebelongingto the wet or dry seasonfor 9x9 HAsfc

Wet and dry season of death in A. melampuscan be 
statistically distinguished by  mean heterogeneity 

PILOT STUDY CONCLUSION FOSSIL STUDY CONCLUSION

Hominins foraged for the same prey during the same 
seasons at FLK Zinj as  penecontemporaneouscarnivores 

hunted at FLK North

ANISOTROPY

Exactproportion Length-scaleanisotropy of
relief (epLsar) is a proxy for food toughness.
Themore parallel the striationson the teeth,
the tougherthe diet. Thevariableis


