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John Jeffrey Flenniken 

Born: May 20, 1949; Newark, Ohio 

Married: Doris Marie Chenhall (no children) 

Address: 951 Pammel Court (515-292-6039) 

Education: 

Ames, Iowa 50010 

or 

Dept. of Anthropology (515-294-8724) 
Iowa State University 
Ames, Iowa 50010 

Henderson State College 
University of Arkansas 
Iowa State University 

1967-1969 
B.A. (Anthropology) 
M.S. (Expected May, 1974) (Anthropology) 

Assistantships and Scholarships: 

Museum Assistantship, University of Arkansas, 1969-1970 
Iowa State Teaching Assistantship, 1971 -
National Science Foundation Grant to Attend Donald E. Crabtree's 

Flintworking Schoo'l, Summer 1973 

Field Research as a Student: 
1968 Flenniken Site; Arkansas Archaeological Survey; Jim Scholtz; 

southwestern Arkansas. 

1969 Bayou Sel; Arkansas Archaeological Survey; Jim Scholtz; southwestern 
Arkansas. 

Bayou Sel; Arkansas Archaeological Survey; Dr. Frank Schambach; 
southwestern Arkansas. 

Island Field Site; Archaeological Board of Delaware; Ron Thomas; 
Delaware. 

Dutch Kiln Site; Archaeological Board of Delaware; Ron Thomas, 
Delaware. 

Ellis Pugh Site; Arkansas Archaeological Survey; Dr. Martha 
Rollingson; southeastern Arkansas. 

Lake Port Site; Arkansas Archaeological Survey; Dr. Martha Rollingson; 
southeastern Arkansas. 

Testing Sit~~ on B2you Bartholomew; Arkansas Archaeological Survey; 
Dr. Martha Rollingson; southeastern Arkansas. 

Zebree Site; Arkansas Archaeological Survey; Dr. Dan Morse, north
eastern Arkansas. 

., 
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Field Research as a Student (Can't): 

1970 

1971 

Field School; Poe Site; University of Arkansas Museum; Dr. M.P. 
Hoffman; western Arkansas. 

Salt Peter Cave; Arkansas Archaeological Survey; Ken Cole, north
western Arkansas. 

Falling Water Falls Shelter; Arkansas Archaeological Survey; Ken 
Cole; northwestern Arkansas. 

Blue Spring Site; Arkansas Archaeological Survey; Dr. R.G. Chenhall; 
northwestern Arkansas. 

Blue Spring Site; Arkansas Archaeological Survey; Dr. R.G. Chenhall; 
northwestern Arkansas. 

Hayes Mound Site; Arkansas Archaeological Survey; Dr. J.C. Weber; 
southwestern Arkansas. 

Field Research as an Assistant Supervisor: 

1971 Indian Rock House of Panther Cave Shelter; Field Assistant; Arkansas 
Archaeological Survey; north central Arkansas. 

Field Research as a Supervisor: 

1971 

1972 

1973 

Relocation~ M.R. Harrington's Sites on Ozan Creek; Arkansas 
Archaeological Survey; southwestern Arkansas. 

Relocation~ C.B. Moore's Sites on the Ouachita River; Arkansas 
Archaeological Survey; southwestern Arkansas. 

Testing Certain C.B. Moore Sites; Arkansas Archaeological Survey; 
southwestern Arkansas. 

Archaeological Survey~ Cherry Creek; Arkansas Archaeological 
Survey; northwestern Arkansas. 

Archaeological Survey of Richland Creek; Arkansas Archaeological 
Survey; northwestern Arkansas. · 

Consultant on Analysis of Lithic Materials from the Skunk Reservoir; 
Iowa State University; Dr. David M. Gradwohl. 

Supervisor of Iowa State University Field School in eastern Kansas: 

Archaeological survey of three creeks. 
Excavation at 14J046. 

13BN110; Iowa State University; Field Supervisor; central Iowa. 

13BN110; Iowa State University; Field Supervisor; central Iowa. 

Teaching Experience -- Iowa State University: 

I have been a teaching assistant for the following courses.: .. 

Introduction to General Ai1thropc:ogy 
(five discussion classes) 



Teaching Experience -- Iowa State University (Con't): 

Introduction to Physical Anthropology 
(Including human osteology laboratory) 

Introduction to Archaeology 
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(Including archaeology laboratory, i.e. methodology, field techniques, 
lithic technology, flintknapping) 

Archaeological Laboratory Technician: 

Arkansas Archaeological Survey 1970 - 1971 

Papers Presented: 

Flenniken, J.J. 
A Suggested Functional Classification of Aboriginal Abraders. Presented 
at Plains Anthropological Conference, Annual Meeting, Lincoln, Nebraska, 
November, 1972. 

Flenniken, J.J. 
The Making of a Clovis Point. Presented at Iowa Archaeological Society 
Conference, Annual Meeting, Mt. Ayr, Iowa, 1973. 

Mandeville, M. and J.J. Flenniken 
A Comparison of Flaking Qualities of Nehawka Chert Before and After 
Thermal Pretreatment. Presented at Society for American Archaeologists, 
Annual Meeting, Miami, Florida, May, 1972. Presented at Plains 
Anthropological Conference, Annual Meeting, Lincoln, Nebraska, November, 
1972. 

In Press: 

Mandeville, M. and J.J. Flenniken 
A Comparison of Flaking Qualities of Nehawka Chert Before and After 
Thermal Pretreatment. Plains Anthropologist. (In Press) 

In Preparation: 

Faunal Analysis of Strickland Island. 

Earliest Inception and Distribution of Side-Notched Projectile Points in 
the Southeast United States. 

Cultural Change Demonstrated by Projectile Points. 

Replication Studies in Lithic Technology. 

Thermal Pretreatment of Novaculite. 

Flintknapping Demonstrations: 

Iowa Archaeological Society Conference, Annual Meeting, Ft. Dodge, Iowa, 
April, 1972. 

Lithic Workshop, Plains Anthropological Confe:::ence, Anri.ua l Meeting, 
Lincoln, Nebraska , 1972. 

Special Archaeological Skills: 

Flintknapping 
Lithic Analysis 
Salvage Archaeology: Mappi ng 

Surveying 
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Dissertation topic 

The ;,;e chanics of Stone Tool Manufa c ture 

Subject mntter 
Ccr//.S);h.: ,,-/:' /J},y:,1·;~/ ,yfC.,?,;,-Jrt?:,>f1c<, ~ 

proposed inv0stigatio~1l:ixi~id-e:s fractur e s 

4 ,1-1,/ (? ,-.1:..e tr r~1,,<':,.f~/ 
... ~'rt.?c/t,1cl1~,,.) _ 
v::., ; 'f.t .Si -' 1 I-> .t', It. 

p~~luced in making chipped s t one L~plements. Moi'a precisely, it covers n ·z.::,c(~ I::; of 
ad' J 

t he regul ar conchoidal fracture of a selection of isctropic, bri tile ---..._______ 

ma teria ls known to vary in ~~ proper ties}.::·/-,',4.,,.~/ >0 ·'/l~ c-l1.. t i.Ct' ~

o ? //,· ,.-,/ ~ ~?' r1 /, 

Background 

Flaked stone artifacts {=_:_ef--;;~erallyj well-preserved, being more 

resistant to~~ weather ing agBnts than most non-lithic srtifacts. 

Bocause prehistoric man often relied on the sharp edges which ca n be 

produced in the brittle fractm·e of certa in lithic r11at0rials, a nd because 

these materials are available in many parts of the world 9 stone artifacts 

are widely distribut ed in time and spa.cs. Although durable fr(?m 't_he 

stsndpoint of preservation 9 thes0 tools WGra repeatedly broken, exr~usted , 

or misplaced in the course of ew,r.yday lj f e 1 necessi t.a ting freq'...lent re-

placement, . Consequently, the archaeol0?,i st ,is )Often I provided with a 

large, well-preserved sample of stone tools and related debris in a 

par ticular site. 

Recently , many archaeologists have become aware of the value of 

attempting to duplica ta li thic specime ns experimentally using priiv;i tive 

_..,, 

techn:\.qu<::l s, in order to make better use of this vast amm_nt of lithic 
ch-,·rc ,{7,:..",·/ 

/ da t.o.. Under the tutel~go.- of such li to.ic experts as Fre.n9ois Bordes -7~ ,4-:2r/4·.::,;,,X-
\:~"1/ 1. .,y/ fl /f/1:~[v k Jfc-., 
'I L ~hnrr:ra➔ and Dona ld Crabt"ree--'l..,f.r.daho Stste Univ•n·sit;wf, archaeologists 

and s tudents have learned how to produca a variety of tools using t,oth 

percussion and. pressure techniques. In fac t, Id~ho State University 

and Washington sAtate University both offer courses in this subject. 
I . 

In pursuing lithic tech.~ology imitatively the investigator gains a 



-f_{ nrealing" for a particul..<J.r t e chnique used on a psrticular material, 
\_. 
, .J 

:) for in order to a,?hieye success he must overcome technical problems 
,,,_,', ...:.;,,1,;/ ~,-rs·/J~L~.t"Ccf~, 1.CS 7"/...-,.c . .(:': 
" \; by makir,g decisions"--sim:i l a r to the d ',) •'i sion.~ made by the successful native ·~ ':-' . 

-~ 
\ 

c , ') 

'{ 

" 

flint knapper . This is not to say that in duplicating an artifact one 

automa tically duplicates the manufa ctnr in~ techniques employed by the 

<:' 
·"-. r- p~imitive ; \ 1 neverthele ss one is better equipped to disting1ush the tech-

111 ~ ~ nological a spects of a tool from its formal and functional aspec ts. 
~ , , 
~ ''\_ ,";k Con s equently, one is able ' to distinguish tool types according to more 

<..; \,'11' ?',; 

~ 0~'.! l~t·f ~ ~ ~, ~ ~ nmeaningful" criteria . 

½ ', ~ i"' 
~ i'f, ~ :,:: 1 Pu.!·pos'3 and signif icance of the proposed investigation 

'"' 'I\ '- . ,, 
.~ 1'_ \J ;:, ~ The purpose of this investige. tion is to go beyond the considera tion of 
~ ,, ''" ~ - ~ 
" ~ •~ \" ~ flint }mapping from the native point of viaw . The archaeologL t, usually \ ., ' ~~ 

~ ' "'~ -~ (\\ ~ :~ "t works from t be reverse aspect, usJ.ng the wreckage of stone tool making 
"' -~ J\ ' "' -~ 

',1 :::, -I". ', l rt "l-. to reconst~uct the circuznstances which pror:l.uced it. F'or this pdrpose 
~ l;z.~ \ ·; 

~ ~ 'f;:'. VJ S, he neoos mo1·e than a working kno1uledge of stone tool manufacture; he needs 
~ \,-; , ~\ ~ ;;, 

v '-;. ~ -~ to know reliably and. quantitative ly the interrelationships beti;,0en factors ~ ' ,__, ' 1,, --, <;), 

\h ,'-> ~ '""' • ' "' <i " inv o1 ved in the c ontrolled fracture of stone in order to estab . ish ths \..__ }- .,, 
; _~ ~ ; ~ '\ ~ boundary conditions within which a given fracture must have occurred • A 
"' -,~ "'" ~ 

, ~ , ,,,::: ~ ~ ~ r.&. tive craftsman does n ot need t o formaliz,e thu interaction between such K.. ~~ :'- It\ ¼"-
~ '}- :v ,, ~ 
: , -<. ~ -~ "-- ~ fs..ctors as. i ntern,.} fricti on 9 confining _pre ss ure, and the axis of 17'.8.Xir.n.i..>n 

~ ' <,' ', 
I , ,._,, ~~ 1

: '\ -~ ~- ,.__ii'> shear in order t o remove a f lake from a core at a ~pecific an8;1Ei ;___£_C c.:isional ,," "- ~ \ ~ ~ ~ ~ \ l -~ e rror autom& tically a cts to reir,fnrce the appropria te behavior. \. \.~~ - ti~ -:::J-!._ 
'I-._ ;.., t ~ ~ ~ , ;\,__ 'TILCuik-;:. , 
~ ~ ~ , \, ~ a:r-c haeologist can rr.aks u s e of th6se concepts to reconstruct r-eliatly, if 
. ~~ \, -~ " 

~ ~ 1 ;'.:I only ir. pa.rt, the context in whic h the flake was rei~.oved . The significance 
0 '1 ~ ~ 

of tr.is informa tion lies in its potentia .... contribution to inferences 

about past t0havioral patterns, technological sophistocation 9 human physi

ology . 



The pur-pose of this i nvesti r:;a t i on, t hen, sha ll be to pr oduce a 

t he ory cf controlled brittle f:ract ,,re , i. e . a theory of flint knapping. 

P!·ocedur e 

Four mat eria ls a r e tentatively suggested for comparative purposes. 

A fine - grained basalt would l>e chosen 'c.,ecausa of its marked resistance 

to fracture (oft en loosely desc:ri1-Jed as 11 ha.rdness11
) in comparison t o 

many othe r materials suitabl e for mald.ng stone t ools. Cher.t., rrry second 

c hoice , mi ght be <l e scribed tJy a flin t knapper a.s 11 more bri ttle:i, for in 

ce~tain forms it s e ems to fractu~e with less effort; fo~ this reason it 

ha s 8.lways been a popular ma t e r:i.al when Rvailable. Obsic.l.:la.n, also a 

popi;lar rnaterial, fr a ctures with ev en 1Bss effort, and r,Eir.a\1se of its 

a vaHability in q11antity 5.t would als ::> b6 a likely choice. Finally, a. 

sil:'Lca glass, which has lon?, cA'J en a r.iodel material in frac ture mechanics, 

would ts halpful as a control to aid in applying other brittle fracture 
studies to the subject of flint knapping. 

One of the first tests to be made on ths rock samples will be the 

determination of the angle of internal friction of each material. This 

par&mete r is of 1.mpo::rta.nce in establishing whether or not the ma t.erials 

can be expected to obey the Cou.10mb- Navier and Mohr theories of brittle 

fract ure (And erson, 1957 and Obert and Duvall, 1967). For example, a 

t hin sljce of obsidian~ when struck from above should fracture at an angle 

of 45 ° plus one half the angle of internal friction(¢) j_f the above 

(see figure 1) . 

where ¢ 

" " is the angle of internal friction.:c_ 
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The method used to calculate the a ngle of internal friction involves 

t he use of a triaxial vessel, a device used to test the compressive strength 

of a sample under variable conditions of confininr; stress. The details of 

thi s calculation may be fo11nd in Obf:lrt and Duvall (1967 : 284). Procedurally, 

it req,d.res the p!"eparation of ten to twenty cylindri cal core s of e.:..c, 

material. The cores ~ 2 inches in diameter~ and 4 inches hig:h, are ma:ie 

with a diamond tipped coring machine, and the ends of each core are ;,;round 

square with its longitudinal axis to insure uni.form compre ssion of t he 

sample. Waste material is consi derable, and large samples of each roc k 

type are required. Furthermore 1 an attempt will be made to heat treat 

the materials a s well, using a kiln, to see what effect this may hav<::l on 

the angle of interna l friction of the material. 

Once a relationship has been established betw0en the direction of 

the applied force and the initial direction of fracture, we can make use 

of the tachn1.que of three-dimensione.l photc,elastici ty to determine the 

stress distribution within an artifact ,;·hich is being flaked. A ccrnplete 

description of this method ~~y be founct in Dally and Riley (1965) or any 

nurn1.:,9r of texts cove.ring exper-inantal stress analysis. Using this tech

nique, an invsstigator must cast a model of the tool to be analyzed in 

epoxy resin, a process taking abou t two weeks of curing time in a spacially 

designed oven to avoid causing any thermal stresses in the casting . This 

casting may then be loaded in simulation of a striking force, heated to 

a critical temperature, and then cooled, in this way actually "freezing" 

stresses into the plastic. Fina lly the casting may be sectioned--in any 

----
plane in slices of uniform thickness, and these sections, the stress patt~"n~ 

still f rozen in them, may then be examined in polarized light . The 

property of "birefringence" or "double refraction'°, the ability to split · 

• 
kI • cc 
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incident p&arized light into a fast component and a slow component, 

is imparted to the stressed plastfo. When viewed through a polarizing 

filt0r this phenomenon produces patterns which allow us to determine 

the distribution of stress within the plastic. Knov1ing the direction 

of fracture relative to the principle stress axes and the distribution of 

stress within a particular. form, it should be possible to pre.diet the 

pa th of the fracture. 

Dynamic tests, relevant to percussion fJ:aking, have b6E'm carried 

out in glass using high speed photogrt::. phy . Schardin (1957), for ezjanple, 
(J,-

d5_scovered that cracks in glass start slowly t but soon r each a/~solutely] 1 

constant valocity of propogation 9 a propBrty determined by the chemical 

composition of the glass . Coupling this knowledge with what is know~ about 

the propogation of elastic waves in 17,lrtss, it may be possible to explain 

such fe,_ tures as :ripple marks and hackle lines ( st::riae occurr:i ng along the 

/,l;/J--c~ ---axis of the 1::mlb of· -percu-ss-:ion) and make use of these landmarks diao-nos 
, - - ,-, -~" 

tically. Procedure would include the measurement of fracture velocities 

in each of the fo~r test materials. 

Fir:ally 9 repeatable dynamic tests would be set up in simulation of 

pe:r-~ussion flaking . Factors to be investigated are those known quali.tatively 

to affect lithic fracture: size, mass 9 shape, hardness~ and velocity of 

the hammerstone or billet, the nature of the striking platfol"'1n, the direction 

of contact, the nature of support of the ma terial 1 the confiii :\ ng pr0ssura 

contributed hy the grip of the hand, and so on. Again, large amounts of 

raw materials are required. It is possible, moreover 7 that the te_chnique 

of photoelasticity may be adaptable to dynamic stress analysis of percussion 

f~aking. 

I:1tend ed oi] t come 

This investigation represents the first rigorous attempt to develop 



theory of rock fracture applicable to flint knapping . Although it 

can not be expected to be exhaustive~ it may provide a workable scientific 

tcol fo. a rchaeologists to extract new information from collections . Hope

fully i t will raise new, significant questions and spur deeper investigation 

:into this subject . 

:-~.qciljties avaiJable to the investigator ______________________ .......,___ 

Triaxia.l str,;iss equipment will !")0 available to the investig-a tor 

through courtesy of the College of /v'. jnes, TJnj_ve::-sity of Idaho . Photoelastic 

equipment f or stress fre,:3zing is available in the Department of Mechanical 

Engineerin~ in that same institution. The facilities of t he Laborato~y 

of Anthr opology, particularly the shop, shall be used in prepe.'l:"a ticn of 

dynamic testing equipment . It is expected that other releva nt equipment, 

s ,1ch a s highs peed motion picture apparatus, shall be used as it becomes 

-.:>-/1/ . ...;;7·'/~~dE' ,rie-v<-- 6-s 
<-:> 

0 
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