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ABSTRACT

By 2.0 Ma, it is clearthat homininshad beguneating archaeologicallyisible quantitiesof meat The persistentacquisitionof meat
placed homininsin competition with carnivores In the extant African large carnivore guild, dominant speciesexert pressureon
subordinatespeciesto offset their activity times so asto avoid intraguild predation and kelptoparasitism(Haywardand Slowtow
2009. Thistemporal niche constructionis constrainedby the great degreeof overlapin preferred prey types Asrecentinterlopers
Into the carnivoreguild, homininslikely occupieda subordinatepositionwithin the carnivorehierarchy Asomnivores,however,they
were not constrainedby diet in the sameway astheir carnivorecontemporaries Did homininsminimizeintra-guild competition by
utilizingkeyhabitatsduringseason®f reducedcarnivorepresence?

Herel presentthe first useof dental microweartexture analysigDMTA)o explorehominin meat-foragingseasonalityn Bedl of
OlduvaiGorge, TanzaniaPilot researchhas demonstratedthat DMTAIs capableof distinguishingbetween assemblage®f impala
(Aepycerosmelampug hunted by Hadzahunter-gatherersin the wet and dry seasons Usingimpala microwear as an analog, |
comparethe microwearsignaturesof bovid prey speciesAntidorcasrecki and Parmulariusaltidensat anthropogenicFLKZinj and
carnivoregeneratedFLKNorth to determinethe predominantseasonof death for eachtaxon at eachsite. Both sitesaccumulated
around freshwater springsduring comparablyxeric periods, contain the samebovid prey species,and provide strong stratigraphic
and taphonomicevidencefor confined phasesof carcasdeposition Theresultsindicate that homininsoperated during the same
seasonssthe largecarnivoresat waterholesin the paleo-savannasuggestinglirect competitionbetweenthesetaxa

FOSSIL STUDY RESEARCH QUESTION

What doesDMTA tell us about seasonal me#&draging byhominins at Olduval Gorge were
they using seasonal niche partitioning to avoid direction competition with carnivores?

BACKGROUND

AHypothesesaboutthe evolution of the humanbody plan, behavioralflexibility, and modern
life history eachpresumethe substantialinclusionof meatin the diet of earlyHoma

AThe earliestevidencefor hominin meat-eating appearsin the EarlyPleistoceneof eastern
Africa,whenthe climatewasbecomingmore arid andseasonal(deMenoca) 2004).

ASeasonsiramaticallyalter the temporal and spatial distribution of food and water, which
canintensifythe selectivepressureto modify behaviorson a seasonascale

AEncounterrateswith large carnivoresincreasesaroundwaterholesin the dry seasonwhen
prey biomasss aggregatecaroundthis limited resource

AEatingmore meat placedhomininsin direct competitionwith large carnivorestheir former
predators Researchersfiave suggestedthat this competition influencedthe evolution of
homininbody sizeandtechnology(Shipmarand Walkery 1989.

PILOT STUDY:CAN DMTA DETECT IMPALA SEASON OF DEATH?

Betweenthe years 1986 ¢ 1988 and 2007 ¢ 2012 HT Bunn collected the teeth of Hadzaprey animalsfrom observedkills and
abandonedseasonalcamps Fromthese collections,29 impala individualsrepresentedby first or secondmolars were selectedand
analyzedusing Dental Microwear Texture Analysis(DMTA) Impalaare a residentialspeciesthat modify their diet seasonallyrather
than their location as migratory speciesdo. Theirdiet is categorizedas@ 0 NP -graz&NY U S NI §Fdgnbnan8 Chéw,2000. This
compositionchangesseasonallyso asto maximizegreengrassintake in the height of the wet season Assuch,they are a good model
for the extinctbovid Antidorcasreckiat OlduvaiGorge whichappearsto havebeensimilarlyadapted Variousmeasuresof DMTAwere
then evaluatedto determineif microweartracksthe seasorof death.

PILOT STUDY CONCLUSION

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

To evaluate hominin meat-foraging seasonalityas a function of carnivorecompetition, the
DMTA of prey animals at anthropogenicFLKZinj and carnivoregenerated FLKNorth is
comparedfollowing the methods presentedin the pilot study Predatorsof A. recki are
predicted to hunt in wooded environmentslike FLKZinj and FLKNorth yearround, as
modernleopardsdo, while predatorsof P, altidensmayhaverelied on thesehabitatsmorein
the dry season]ike modernlions Dueto castingerrors,samplesizeshere are small,and this
will be correctedin future analyses

FOSSIL STUDYCONCLUSION

Hominins foraged for the same prey during the same
seasons at FLK Zinj] a&necontemporaneougarnivores
hunted at FLK North

DENTAL MICROWEAR TEXTURE ANALYSIS

COMPLEXITY HETEROGENEITY

FOSSIL STUDY RESULTS

Complexity (Asfg reflects food hardness Heterogeneity of Asfc (HAsf reflects

Image a.female impala in the wet seasoh., c.collecting teeth from an abandoned camg.
Photos by HT Bunn.

More complex surfaceshave relief at more
scalesof measurement Scaleof maximum
complexity (Smq reflects the size of wear-
causingparticles

TEXTURAL FILL VOLUME

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

differencesin the sizeand variability of wear-
causing particles More heterogeneous
surfaceshave more variable textures across
the measuredsurface

ANISOTROPY

Exactproportion Lengthscale anisotropy of
relief (epLsaj is a proxy for food toughness
Themore parallelthe striationson the teeth,
the tougherthe diet. Thevariableis

Table 2.Number of fossil
Individuals in each sample

Site
FLK Zinj

N of A. recki
5

N of P.altidens
3

FLK North

14

11

METHODS

Eachtooth was scannedusinga white-light confocal profiler microscopeat
100x objectification On eachtooth, four adjacentscanswere taken alonga
singleenamelcusp Themicrowearprofileswere then fed into Toothfraxand
Sfraxsoftware packagesThe meansof the resulting valuesfor wet and dry
seasorsamplesvere comparedusing{ I 0 U S NJt-f€si(ork & $ dIeH)a

PILOT STUDY RESULTS

Table 3. Resultsof a { I 0 0 S NJitKegt lcadmip&ithdneterogeneity (Hasfg at
multiple scaledbetweenA. reckiat FLKZinjand FLKNorth
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Gagnon, M., & Chew, A. E. (2000). Dietary preferences in extant African . . .
J ( ) b multiple scaledbetweenP altidensat FLKZinjand FLKNorth

. _ Bovidae Journal oMammalogy 81(2), 496611
Mean heterogeneityis significantlyhigher

In impala that died in the wet-season

These data suggestthat impala in the

Hadza hunting range consumed items

with a broader range of physical
propertiesin the wet season or that grit

obscuredmicrowear variability in the dry

season This pilot study is a successful
preliminary step towards understanding
seasonahominin meat-foragingstrategies
In the EarlyPleistocene

Hayward, M. W., &lotow R. (2009). Temporal partitioning of activity in i 4 A p ) s oA _
large African carnivores: tests of multiple hypotheses. South African  1he results of the { I 0 U S NJitfesgt lcompabirig@MTA between fossil

Journal of Wildlife Research, 39(2), 11¥5 sitessuggesthat homininswere eatingA. reckiand P, altidensat FLKZinjat
Shipman, P., & Walker, A. (1989). The costs of beconpngdator.Journal  the sametimes of the yearascarnivoreshunted thesespeciesat FLKNorth.

of Human Evolutiori8(4), 373392. While hominindiurnal activity is a strategythat avoidsthe largercarnivores,
which prefer to hunt at night, it appearsthat carnivorecompetition did not
drive omnivoroushomininsto offset their carnivoryon a seasonabasis In
fact, modern hunter-gatherersliving in savannaand arid environmentsin
Africa experiencetheir greatesthunting succesan the dry season,when
competition at waterholesis at its greatest Under similar circumstances,
competitive homininslike thosewho made FLKZinjmay likewisehavefaced
down carnivoreso obtaintheir prey.
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Graph 1. Logistic regressionshowing probability of a
valuebelongingto the wet or dry seasorfor 9x9 HAsfc




