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Another use :S. the anvil stone is for tur ning tbe edges 

10 . HAMMERSTONE ( free han~) 

~~he~a~ l####i#fH##g###fi## has no doubt 
~ IY i, ·• r~u,u ~ ,,a.-&: 

The hamme rstone 

endured~ the longest span of time in the history of mans developement . It WA<,A,-fr.'--1;.e6':r--t'.t:m"1;. persisted through time and space untill the advent of met a 1. ~atf11 -t:(,..t, /l.,.,.i,""' c I~·/ ~ h,t,.t ,n m.l?-t,,.,J,h,, (. ~ I ts only modification is JJs11a J::y/\~ use alone. A s tone=,i..s. se_Jected._ ~~~-t.1~.et. ~~ •l I'~ _1t1t, ,' -~• c- ~f)~a-Rla,-1, 
~ --~ ~h~C:-t~~1f'\~~ti . Some techniques if demand 

JJ - n\Jl..)).. 1-e!::t,.,_'-&-- '!/..) _.LP - I 'I A /' • - d;,.I ~ -(,/'11 cµ ~ c ~,. ..V,,/_) .. , . tv~f'V:----__ ~ hard tough ma terial while others re quire ( ,frna:teri ~l,tm:zt=t:g::~:f'-t-.i ~ 
:--:---- ~ .µ J/~t.U ; 

a-nd · fnrm '.A a r e varaible and , must confor o _trie - t e-ch -

J.l,8M ta rednae Jsr0 1 . aa sees 

~e is used for all pha ses of stone-implement making frqm 
~ J.JA 

,~ 

0 
(b . 

~ 
' quarrying to the finished form , w~..;J ... yr-QH8= o~oeptiofl9: Bfle □ o-1:kl'e er~~ ,1~~,,..11~~,;" ~~ N..u ~ ~ 
~g. ~ hammerstone ~ to tbe ob:je,,et ~ wo~ked on A,) ,.__ 

V-:4 ✓ ., Pl" t,:i--<.I" -~ c. 
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fingers with base 

second knuckle. The hand stone is then struck in much, the same manner 

W~a,, ~ 
as 8: carpente:r; ~tr~kes.A with ..2.J.&Q~ hammer. f#lrffi###### · y 

oA / .-/af'0t:./ ~ ~~I~ J""t/,u.,,~~~,J L, • '1-1 ~f~iis4.ve feP-~e 
~Z::..Ju:., l.; ... . ... '• . .,I' 7. ~~7.t-.;;-,.-:;. ·~•lo] 

~0 use , Gf tho fePoaFm and lrncpi.&~ tAe ll'Pie13 ##ii.#,#~. Tbe motion )s in , 

a direct line with ~ llow through of the hammers tone {~":::!e:.:!~'V 
I 

• 
~·(~ 

1'~Ntl/i: fifl.YMg a curved surface 
~~ 

used in ..s;Dh a manner 

g~ -:1:- · -meFe-s:u~ec~ ~ - t' . l'.L m~ "~-,...,.,'Ti'l!i,.,r--rf'l-,imif'l11-- nd 
M ~ -4.,,/';.1'1 ' ~✓:.v,.?L ·r.t-/ . ~. '.!~a "<16'e 1r.~ 
~ ~-,,(_~ /- ,,~ .A-,,,cz.,,,,' . L" - /.(-" , .l. C" ~ ,(/ 

tha,_t wh, Q:.c.ima.o i - . · co~ry~a!-get line 

g ... ; c "tt.,, an .. ,, s. ,t -A ;"'"' c "',,/'.C: -Z.,. 11,1. 

~ &a- when ,1:1.e a a..:rsc • 
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is t ~ ick with material flaring on eithe r side of the truncated cone of 

~1'-Ur _,/ I',. k 
percussion. The cone part is we 11 de fined and there is usua 1 y _'?\~ ~ 

LA) accura te for removing flakes and bla des from cores, butAunaatisfactory 

for clea ving large masses of lithi.c materials. Tbe arc motion uses !lif!e 

h a rrrrnerstone in a ditie~ent --m~&P ha n tlre athod 
~ , · A I . ~ Cj)J.v ---"8 t~ ho.,;i ~ ¾fie between the thumb and the first and second fin_!!"')• ------~ 1.1 1 ( The 

arc. 

edge, ,'fl~nfQ~.n_e~ ecause of 

~ M n" ,t ,:,,;:T:",.,._ e-·· , f 

ll)Jvct t,,, l:,t<-,t Jt/ { ,~ .t C ~ 
its1, curved surfa ce and the way it is 

projectedfwill ~ strik~ a gla nc ing blew. T his type of~ blow ~ 
~4{LJ -Nl • 

~' p~: m;i.t the artifa ct or ~ core reciev/~ he full intensity and 
~~~~~1_,t_ ~ /1?"&,~--t;::;: ;,' I 

shock of t h e hamrnerstone. ~ 
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of the curved surface 

of the hammerstone and t h e curved path of flight,the intensity of the 

~.I!~~~ 4,,/,~-'¼J 
force is incresed as the hammerstone11 - · a accross the,, surface bei:se; 

~ ~ptk~ r; :1tilt )# ~~ 1 
s~-ek. ~ {tolerance is "]5"0-P'f>-erti-efl'&l toA the11 curvature of the hammerston 

--;y_;;-~J' ,ftt,<-e uA,,V ~r/7 .t-L-t' ,, ' 

-e and the1~ tbe b)ruv. The arc technique permits the artifact to 
~~Ir) t,UJ,l3U u-c 

be moved into the path . of flight of the h,ammerstone and.,t ~ •e-1eotc©d- ­" ~,;--:r,;;.,,./ tr.-f1•"tf,1. ../f!""""'"';-tfl'/;,t;,.., ~~I (''I '>·,..&~ "-/ --4- " ;; f 

- a.:t?.~m-p~ ~ e struck ~ moP8 a00u:Fatl:,, th0.1I t1'1e strai-gh· ine-meth• 

~hock -:1! the a rtifact may be incresed or lessened by t he manner 

' l,; ~ 
of holding both the artif~ct and the hammerstonei\ by relaxing the ha nds, 

It' I l 
or by making them more ##ffj rigid. Prac t ice, intuition and feel permit 

j}ft tt} C.~ , , 
the knapper to.A thrust the hammerstone into t}1e artifact at the

1 
exact 

~ z;.,,,."'" . __ q_ 
t t .,I l ( ~ ._ ( -r Ai .(1

) 1 / /~-' o.Jt.1:1.1 r1Y,,;.r• -
time of impact t o refflove tP 0~s ~Ped/ flake. ~ a feel 1:--t! g2iMco only 

,.,,J-ttf'f U0v~ ~~'a./u~tlu ('/,,, 
1)/P't ~ --{,;(.___A _p,.-, ~ ,_.....,_.....-<!M"{ } a~ter considerable practice. The arc metl--i o~permu:ube lrnappe-r 

~! -u-/ ~~p P"; z/~ , >h L; L ~f,, It~ cf ~/_;· r,; .. , ~ 'If£~~ ~ 
lH te platforms h-y: p:c.epre.paring pFojcct:i:-ons -t½m I. w11,1 recieve tbe~ ce 

' , ~ 
/. t n f I 

in--fll-01" i!lP:R!!C-Y. The sha pe of the 

-tfi C/'-·H~/4,,.j 
fla kes or blades will depend on goptuPs of the surface pr~or to striking. 

0 ~ . Cfih.,,,~ ~~? tJ;r, ..-+-/2, ~,, ;:_v 
~ The ~lea:W whie~-4:;-he b±ow is st:cirnk and t:re angle of the platform 

will determine the termina tion /l¥/i# ##ltHf' #l-##1# of the f1 nke or bl>1. de. 

lZ ,,.,-0 .~,,,.) ~i~p ling or shock wa ves will be governed 1in par~ by t h~1velocity 

and thickness of the flake 1 0:f¼d •tbe--mate:r:Ld J2e1 ,,g used. A hard hammer­

. ,,~ 
st one also rnagm.f ~ the shock wa ves to a greater degree t h an a soft one. 



Cores 44 
,,., ' \J 

~,. .;I ~µ~ ~ 
by~ammerstone __. ~a.,,d the m tHud GL 

cF - --
q.ere also loeJd fJ?e.e h&fld are sm!IElr.""variable in form and s17.e. lf'he 1111'!:ny-9~~ ~<?,,~~-r;-:.; J t ;ULJ_ ~~ J.,,M l , 

- altcrstion~ are cat1.sed ~a- constant changes of condj_tions/ However.; 

various stages of artifact making may be identified/\~Rr8ting flR-kes 

of simil~ character and stressing the char icter of the proximal ends. 

~rtain ~ tAin the use of the hammers tone 
.-~ 

7 
F~--rti1 , _) ~ ~ , , .. , f • , 

t-o•fere tlndete~d-. 

11, HAMMERST ONE TNITH DIRECT RT•:ST 

dt- -~~;J will disclose kf;,!l.ts be=.l!-

";),,{.. . ,, . ~ ...,,r-,/ 
• JC C • I ~ ~ /I ; t. ) ~ \ '?-: 

The baromerstone j s used ~e-hand , ~ rf'l'rn'lalng the 

~ described 

co.:ce_in. the lei'.--t aBe- and -s-trik±ng- wi th t:r,,e righ~ h! ~ .~..1.- ... 

j ,1/- -lju.. ~ "/· • J 
under Hammerstones ( free~and) No. 10 , · 1art1fact or core 

is artificiaJly supported • .'f,~x~~;Hg of the =;~~t1!tci.:t:kZ: ~ 
J 

) t;t J can be accomplished in several ways. The simplest is 
•._.,l ~ t:'A' ,,.,/ 

o place the core1 
~ - ----- ~11--.fttr/' or artifact, on the ground,~~~s~~0-e.-ffla:M~== he11 eage t:o 78:e-4A9il~-

0--o 
_Jee:1i:;t:3==-111!!111i1Wllll' exposed ;f::.te,t the flakes may be t~,:f{ ;!'!:~;!cut being driven 

/42.e, •'"2_, iAe J into the ground. In this case the gr ound is :ma.ee to sufl-i..ee 

iests or anvils may be of many substances~on --
as an anvi 1. 

how much res-
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between the anvil and the ha~merstone . Blades detRched from cores by~ 
-c)µ_,~~{ ~ (I,' ~ )v (/. 1--r;-:/,,t t )L /t (~e:fiJ rrt,~ ,, -cu.,__ ~ -_JS 

]lfil' of the re st-a-i"€--filU-e-l:l - .t,:..l--0. t.te.r. -t~ Nee ba nd_,:-h~ld- :ba tla e h!'\'ffli or 0 aga-- - -

~ -------~ snock ~ejr gP-Oater ~ The fl ave s a nd bla des will 
7 

p 
termina te to a fe a ther edge without re moving the onposite side of the 
-- ~ • , ~ ' ,t~'!-1,. I 

/artif -~ ~~ - ~ ._JctA.J AL-JL l~'fl,A ~l. ~a~ t~e dista l end of the core . 'Fhe nsO of the Anvi! gr: ~ t 

will i ot sho~;..,Z:mpression rings ~~ef~11°if rrom~ distal end (.'}f th~ 
11 ., ,.v'Y.?,A,-,..J.,f 1-..vJ::..•r ,µ ,.l tJ,V 1 · 1i /4...i:' ,--· a·· -+- pl~~,, 

~e but ~-a-e th proximal end1, recieve~ the force from the hammer-

stone . ~ •at~ttor the rest are selected with regard to the 

" 11 thic material being worked . For examp l e, obsidi a n) because of its 
:I' ~ ev,-i,-tA brittle na ture

1
will require ..tJ.a..t wood,1~..,.,~eQ to prevendi its fr 8. cture. 
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~ 
Quartzite or granulose lithic materials ~ require more force..,_ 

l'll-fl##"fJlt#it1fff- Sf l#tl#J#W11 i!M.#1fl/,f PII# #.11J# ltU '#'11 
the knapper because it relieve~ t ~e strain on the left han~1ffleh II sa~ 

mJ.IJ!l }·~·.~ 11a& ..... s as Pumi~ the majority of _. knappers were right 

~~ A' .~t't.,-U,..l J., t 'rJ' I,. { n, /'J t d"f t t' f'l'(l t/u ~/i /I, 
handed ham.lllerstone in t_h..e .r.lg_h.t-h.and :nd ·e-+e th artif r, cy 

~I :~ ~4.dL -H.t. 
, or core in the Jeft h.a.Ild. It 1~interesting to note,1tha r ~the left hand 

~a) W\.Hl\ ~· 
performs considerably more work than,..< the right ha-ne and -a-.Prn. The left Wdl-~ 

~J- .,,,j. tA- (.; ,/-,QA f,./ ~ 
hand -i':s both support~ and11~:fiipulat~ -bA0AJe.Pe~ angles -~111,"H" to 

abo I v1-fJP kf f ~i) 
~t-'i(,C{Jremove ~ flakes. The finger 71 seek out u ,e ridges and examine the 

~ underside of the object being worke ~ :R. 13y fee 1 alone. \P:i-e unde1 s:i:d'e 
q_ltd ~w--1- ,,t,... 441 !4e~/>--: ,-.- r'"U-u - ~ . A ~~ ~e-f-. I ~ r r6... 

4. ~-(--t -?ZJ' . ' is not visiable to the knapper, _ d osit-tvCt...p-e /.. -n-,... ~ J /t'" loR---fJ, ~· .i::t..., /'''j 1. y" ti /fl ... ~ 7,._ ti.,.,. 1: ••• , ~~r v_;) 
__j on and ,,!etzt'i:u ~s-t- i -~~ 

exa rninod after eaef.l. bJ owJ tne"'ringers are in almost continual motion. 
/UJ-cL-, -~ fu.~~d,.~ a?t11-~ ~~ 

The left hand,Amus counter the shock delivered by the hammerstone whieh 

{l.Jso or~ 2- tes undue strB::i:n en tM- le..f~d. Hand riolding provides for 
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~ 

considerable ly 
~ .,._ ~ c1l. tZ. 

~--r>~•t {J '1 ~ 
~ore-mam:itti1rablITty #f/##'1#1##, ## and e a se 1/< I /1,-, • _/.,,, ._ i .,.._ ✓ ~ _, .,I l J!r , 

of manipula tion 
f'; 

; 

disadvantage to both method s 

( -a vsrity of Cha l.c.8-Qenyt-;-" The se pebh les are from one ff## 

in d :i..a.me..t&'--&fld- ha-ve -a -semi polished surface. The pebbles,. re 

12'. HAMMERSTONE ( with rest and cla mp) 

rest and clamp 

is much the same as described in No. 11,~ h the addiCion of 



holding aid. The h o lding 

more freedom of movement th 

~ se of t r·eir perishi&b le na ture, little or no evidence rema ins. There is 
/ 

~~ howeve r,0ev· of holding devices use c1 for certain tec'hniVJues ttin-t 

_:i 
were both downwa rd and outward pre ssure and percussion 

Exa mples are the A tic Micro blade industries, the Mexican poJyhe dr a J 

Hopvp .lia n . ores and many -~xB.mploa of percussio~ ~ flat b lR de ~~:tp;:;~f._a-j :;tJ - w~~-: 
flakes\ .8l:@'tl. h olding techni q ues are ,r~r-more cormnon ..1.n core and 

cores, 

-a and 

~J 
bl a de making th a n ±::be mal<=iflg bifa cialy flaked artifa cts. 

A.e.:°7\;,. t; ,~1 -u...,..,. 
~ ~0vonting movement of 

' . 
the 

'~ tops a nd pegs ?,re usefuJ l in 
,µ., I"' t ,. •i ,. , i I ft. -l t ~ ,,_ > f, , 

-# ✓ ,,,. I!" ;, , I I ' 
artiitac1/lin one dlr~ ion only ,and dG not fu l ly imobi]i7e the implem-

cJ 
nt. The stops may be simplyA de_r1 r ,_s sions ~~:,i. in a log , while the , gegs 

ma y be driven into a 

~ Jr;,! Al ~ ,~ 1 ~ ~ 
lof0~ .a slight 

~~ ... \,~-­

depression/' between them ~o prG:r.ii~ 

ef clearance for the flakes 
·c;:µv .,, 

for indirect tha~J'irect 

being removed. Th is method is more usefu l l 

_vf·?•'_,( ' 
percussion and ... ma~ also be used fnnf rossure. 
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;-, H; C<. c. It ~w o&-v, 1-t ~ ..... • -1' i 
s4-.m4: luar devise. If one 4-s/\ performing work in¥e1vifl-g trie nse of massive 

~"'f /4~ _,..u# · 
ma terial

1 
I commonly~ a ,large flat stone ~ ~op of be 

)_.,9~t.~ -r-·.,.;er 7-t.,•~ "' ...-e," I,' ,• / ., - , , f ,,. -,,,i ,,t ·"'""' , 
ti ur .er immooi""!t"'Z"e t'he- ob-;te-ct being. w..Dxke d....on . 

13 . HAMMERSTONE ( with rest , bipolar) 

Anthropological 

make such a flake. If Peking man was able to produce such a flak~ 
...i, -ir~A h '.., n.(.• • ~. • , , _,,. 
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sucb 

I :t),a-ve examim!d. I fai 1 tc comprehend the laws of me ch 
I 

t c<u1a create such "a 

-&' a 

9C-1 (ll / 
action is ,eommonly a mess of splinters) roughly trianguJate in section 

f) 

~v having no definition of a bulbar sc8r. T~clm-i-~u...._.L.Q.......,,.i.w, 

to be confused with the anvil and rest technique , because each embodies 

_J_ Ly-,"-~ t la... ) 
~• the core would bear the negative bulba r impressio~ and not nessarJy 

/'-/:"' ) ' .;::;,_ ,,, ,t Jl; . T ~ • ,, 

were re moved ~~t~·~ ;;1+10 time , ~ri: ·idn~ ~e ~ , 

rJ.,,'A-:f_c II/';; 1 , C 

-moat u:rri ike-1-y. Such a11 core would ,have tF10 distlnet.iaB and possibly be 

a tecbnoJogical trait of ##changeing ends of the core as each flake was 

removed from the same face~il=::tR:s.ii8Cl¥e. Flakes removed from sush a 

core would be trunca ted by either a hinge or a step fracture and expand-

ing as they reached the dista l end . The fl akes would also be undualy 
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_, ,,),l .,/ 
i(tftY 

The rest or anvil will aid ~n dampening the s_:h ock/i t~ the art:i.fRct 
4' r h ti · ., { .,....~ ~ /#Ll' ;C-t 1A 't ( /., ,,.-, ,' l , h I" ti-t;- _)! K1) 

, but,.( w ~~ ness t r y to iso] a te t he pa 1tforms,rre-ee.bise G~he 

~e-c-cr-1"""~""'~""'r,.._,.,pta- triis method. ~ ~ ccura cy ma y be # iricresed by consta nt 

pra ctice which is true ~ most flint working techniques . B! ief eJrp0ri -

~~ ~....!mme~nu..tl.,.J:l.S- liaiV.i.i-..1,J..i.J-<...._r._--. __ JA;t.t le • ~0 u o e epf t h e 

~ tl.,//~1 " d he-ldi~ in the left h a nd and w.;:_· H-a ls 

1-e :us.e o the- ha, ted 

> 
;fl- lh"-Q...6 "l,l/7-'Yt, )' ~ 

are -designe dAto limit tr-e bla des e xpa 
I fe.,\ 'f !1 

is11 contro lled 

rest will relieve the fatigue 

-~, ,,// L,, /; r/-t ~ ~<--­
re s~rt irr flatter tlalres with 

~ 

h ann:ner wi th a rest, The core s 

h w//~ ionA The shape of t h e fl a ke 

Th e si ze a nd 

/n-'I,,' l ~ I 
~ weight ) as well a s the length of the ha ndle al'.e to be adapte d to ~ 

t,;t:;, ♦- t/,. t ,,,,,,,;, ,•e, • 

?an e----t-+e-n~ ~a--:u:1--1...u-

16 . BILLETS OR RODS (freeha nd) 

billets,; ##~ rods of wood \or 

-td,,1., ~1tlJc_ J'1' t;.J ✓ 
advanta ge 7 ~~th@ QOO e the ha 

~ r e mofi ng fl akes from bifacia l 
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is held in the right ha9-a.t........:i 

\ ~ ~ is normaly swung in ••~ unel:.Df~r - ,arc _),.n+/J,.-< --tt~ ' ✓. ~ 0 _/.1,. uZ dr _).;µ.1. t. {.;ii.Le.:a.,r~ i'" straight 1 i ne • v tt: --rt~ IR~ I I ' ' "' ;:,. ke pa th of movement , ~ '{e loci t ~ can be increased 01 de dI·eS"§'ed by ,HU..... /4 .. , ~ I! ~ v,..,,,..._ 
1 I , , 0 le~ 1 "" '' • _,_,., "' ' lt..f 1/V· , ' 't/4.£. ~ f1,' ,,. .~ . • Si ,1, gra sping the ,t};.e baton ~erthe~ or-nearer its working nd. ~ biJJeX 

li-

has been a s ta db-¥-B,nd. .fav:oriit-e- among many ef- tho..se e..xpe:c.imant4 g in 

~~ te.chni-ques. 'l'here. ,are several reasons why thi~ _impJemen,,,,t ~ C ; , ~ l . iJ u / ,,, f I ~ -1,t:,p."' 7T I 7 ? . ~ ,I ~ ?< . f '. . . , I': .,, ' ~ produce,¢' better re suJ ts tr-an i;lre .. us the hammerstonEt.\.It I s use }22_1,._,~ )., ; t , , ✓ ~,.t,;1;".,r0,,,,..,FA ,r ~~ ... ~~, r L !!,di ]... -l,-,.. does not require the accuracy~ ·L ~a 0ammerstone. 
"&,1""44.~ 

/4,_.i,,,1 -i;, tlu ~~ /4 .,.__ / rf til-~ The bi l le t ~ i m par tS ti-re shh ck ~ -+-'kz,,-l-1-=mrrr~one ~ ,.I t i s e i s i er 

~ ~ J. d,,, ~ 1' bi-rl-e-t-t o direct the path of flight andl' va r y ttre ve,locity."lj 'TI 1e wooden pe-I=-mi.ts •-1 ~ J')r -Jr,. l,CA;t _,Q,tf l CI lJ_ ').. /:t> I a_,r1 l1t ~ )lv--::::u_,r t... --c;t«_, f { ,nl'-1 ~ _,,,._/ ~ novice ~ ~ :l;;9ine 1 fair resuJ tsA even ~ blows of l imtte4-ac-eura.cy, 

~,e Jt' 'V /t,.,~/'I" / ~t .J,.., ';(;/ I I . 
• because ~:.o:od:;:: 6:Y:..e.D harG. wo-0d W.#-###,##. is relitively softer than 

~& d ~ hammers tone and .-pe--1, J l.s the flint~ slightly penetrate the,,-1 billet wi-ti'l-

~ -,- Ju t1t -i'-'-- ~&,- ti. -
Qllt c1aa tj ng the sh ock o? t}«e- h&m:m&P-S--~e. Because of the dampening eff-

wi 11 not shatter the artifact ~ e novice can 
ect) poorly directed blows 

~ 'fi.d(,I 
-.Pepe tetli:j' strike tbe edge of the artifact t vri thout removing tre 

/ 1 ..ti t I ~- J' i,l;,,: /4 ' • .,.,., ,., / ! (, .AAA l,('-U I t1 '.!. ,,.,, 0 (.hl er _9,1M'.. , i fl <' -ut y -desired flake, -et un- be-lrnowest t~ the stra--~ker small bits of flint 

~/4-<, .... /.c f -vL;.Lf ~ ft~ ~r:./ ~ are being removed ##j###I from ###i{ffi,#lf ll>#i.##W###i.#.tl.#il/14/.efl## ei tber side of 

t. t a ridge or a.t.~'IM!!941!"""8 high part on the-~-@'►~=t~::::sJ::·±~c t • "fire ~ b ~ if,,.e ; ~ u Hv , , " (,t't 1 .;; ,,, • r ~ ittt.u (.; ,.,_;,, ~ .... J.y 
~e.-or--h4g};} p&il? t12 

1 s g e a er i c kn e s s" ha s 
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I 

i:l;::::::t;:m:.t=~~ • ..'.l!;laa ~ peted blows of the billet will eventualy free the 

~l; ~ part of the edge :tttat bears the ridge~ left from a previously 
a platform 

...l!l!ll!ll"l':t"::t"", making and centering the ridge •w.;it p-cn-t: be'i:r:ig eonei 6U'ily de 5:ignea---J 

billet 

the cone ~ - nr o ,, ot] ,e t·onn· bulb o-f percms-sion..,....~ 
~(t)4-e, /' \ 

~d" by t wie.:t;.h-e-f--tha · prtnc-5:ffla-l-e.rui- of the 
. ~A~a_i 

~ sJ...ight 

_!l1i lt::~~~~~e1rtll'::m~at:t::,JUde. The lip is caused by tbe IHI slight penetration 

of the edge of t~e flint into the billet and is more pronounced~ 

~ wood billet than 9ne made from antler. The hardness of the wood will 

accentuate this diognostic feature. wJ::ie'R the 'billet tac};;ipfap::tt"'~- :eefL 

The wooden billet is of little use for striking blaftes from a core . Cf>k ,.t'-!H·'4-, 4J,~ .;1/ ~ ~~./hi.,el d ~'1,/l'?', /,,.,/~/4~. 1 ~-'-•~ ::::tJ 
c;;_e antler billet mYB:e be c:.3ed wi:eb-gi?oat ·· be-ea·ttSe Df its 

) .,, 

~~ 1J1;; incresed hardness , And thicker flakes may be removed with a single blow. 

I n order to use the antler billet effeciently one must have some knowel-

ege of the f!l.' a cture of flintlike materials , because one must pre establ-· 
prior ing to get 

ish surfaces to remove a flake## the desired dimentions. Special atten-

tion must be given to the selection or pre par at ion of the platform areas. 

,,,,.-e 1 The end of the billet #i####IMl/1#11>## ~ strikes the artifa ct must be 
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BIPOLAR TECHNIQUE 

H .. f ~· /7£,~/.-
-, 

4llsl!*-i ~~~harnmerstone with ..1 rest or 

objective piece is a technique involving the principals Vi force
1

!!1Zl: motion and 

tM,,,tr~/~"+- M ,tV'-~ l'tf:'~ • ' 

the elasticity of solids. Absolute bi polarity of forces applied tot material 

~ ,4l ,A I- ~-::!:-) 
· • .i- • " ot :opbisim .m.d-homog.eo"'±;;c -e1re j 'J:l ReQ ua;r 1iO~ 

for ma.king flaked stone artifacts with any degree of control. experimen 

01 C)'{L& t /<C-, y 
~ ul'½'lerstanding 'Elie b havior of forces that are in direct opposition 

Pe ~ ~ • ,......./- ,t'!! ,'-" .,,.t-t,., ,<_1_-(h I ,( ( 

a pebble of flint-like material in a machineist I s vise 

and then subject the 

...;-' ~ .,- ~ 

✓-~ t u;M,t.,Jtl,. 

pebble to the forces ~obs the jaws of the vise untill 

rupture occures . The force exerted from each jaw of the vise will cause a 

cone of force to be formed at both~ poles of the pebble( for the lab . a 

glass marble can be substituted ) and as the pressure is incr esed, e s@attering 

,.vi-et ~ . .£1.~ · d {),; ~-(i 

/ r ~ ~ ~0,-rAJ'c-<.. 
.r4Lb occur,,..,fflffm the elastic limmi ts of' the material aai b~- Pti-aea-ea . Because 

u 

th t;/ f~~-t ~~d · t · t · · r the material wi' 11 ,,,,. 11 H..-L J 
e cone;i ~g in irec opposi :i.o) ,;~~~*-::Ot.M :>L--'- / 

be-t:1!':•I'· J,.,,l and the resultant fragments would be ofAli,ttle use for tool, /.' M» . c). ---bc; {..., t c. ..e~ I p /tu.,,.t d'' ~- ,~; 
G), ~ ~._µJ • I rt-,, ~(,.., y ~ ,..,,.y-t /" ~Q,,Cr 

makeing o 'When this experiment is .J:::;:7-dttpl-i eM. but iHGt pe cu sion i used 
....-1 1 .-LL ./'u-c..d .,rl c/ ~ 1-'r''t I',, {Lt.-

(, f r I'<- T!.'i.' ,,,, 
i,.rrntead f pressure and the anvil is used instead of the jaw of the vise 

tu t',.e~ , 
the _ esults are tlie S1 e . TheA technique ef usi~P-f-erce must

1
_therefore 

~ , ~ ,'/ a,,,t rJ-f~;;_ r)t -, )~ r /) {f t. , ~ 
be changed so th-at ot oppo.s..e ~ach othe;r __ 

r.>·f ·i/w-U A; ,·u ; t e ,e it .,., t't ' /4 ~ '(I 
by: pas,R ... -eause a. sheart o take pl ace and cause the objective ~ 

7./.t..._. ,, C1·<..e1: >.e,.; , tZ (/ t't J_) , .tt r. ,.,,, ,a,l'A('#r f µ 
r - ,,. 

pieos a,~a the cones of force severedo The fractures~tJ:\.&t occur from 
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of force 

because the - pla 
.Ad#? 

of fracture does not involve the-

'ms ffl.force is directed slightly less than vertical to prevent 

~?'J/ ,I~ / 
ach other¥ Hf.1iJ:ie-if th angle of the cone is us·ed) tho force 

must be direct d at an angle ~ coresponds with that of the cone. When 

Pw ,?Y"-tt- <lJ J. rlt r . ~ ~ 't l-

c lea.vinv1t,he abJectiite -Pi.ace it is to distinguish between the core and 

the flake as there is no bulb of percussion. ,The fracture surface is quite 

~ dA-~ ·..a:,1~ I ~ ~ d· I 

flat and the concentric rings of force aPe-,.M.rdly :,;ppa?ont and wherr-tfrey do 

_ocC.llr they ~ .tlos..el.y spac d. "tmon ~ shearing of tl:ie ebJ~tac·----ncieco 

4w-f/~ ' , ~ (' 
occures

1 
t ompression rings ~~~~--:f',a&.~ r-0 !~ one pole ..._, ... :i,,_.,....,1,,,1' 

V' .,//JP~&..t_ ;) 

and can .:.t:l?'t fro either pole depend' - the contact points of the 

.anvi 1 or + r-~cus so~. Because of differences in the distribution of the 

s 
mas of the material :a anq it's irregularity , the end or pole 

with the greater mass will have greater resistance to the force and permit 

the fracture to start at the end with the least resistance. If the vertical 

axis between the anvil and the point of impact by the hammerstone 

more than a few degrees then 

c r.>P;/'~,c;.4:.~-•·"'- , ~ .,.1-, et:J 
-will 

,. 
_g.rgu m,.d increse in prominence as the deviation from vertical is incresed. 

Numerous experim nts in the use of bipolar fla.keing ~own that 

rt? 

this technique is unsatisfactory for~~~ lades or flakes the entir 
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length of the core. 

,~v;' 

tempts have been/' to 

(~ 

a flake or blade with a 

bulb of forc~at both the proximal and distal ends on tLe :r.rei.,t:re.l side of the 

~ Flakes can however be made with the bulb of force on opposite inds .of 

positive <,,.;.. fA1 ' 1 

a flake or blade but, the bulb of force will be on only on the ventral 

--¼» .,,""fJ1v,v µi t"~ \ 1 l • (/',,up -8-t-
side and at the ~~orlm end and1at the distal end o..n..o 9&:R hair• the ~~gative 

~ si-. 
I>+ 

J~ /1"(.' t A.,-< ~c.A.? t' 'f ~ h ~ {'.,,_,, 1"-f ,,,,.. 
?~ l)f f~l'Oe) on the ,dorsal side. ~pr.eh! nd the l?..ws of mechanics 

I t" £' .Ptf ,..,P ,tf~&"-1'. 'v'1, AA"-'~L ,( tl..fk,~~, I. .. ~ _j_J{L ~ 
{,I d.et." ~ A (.'", .f:;.., I <,..,...e /) /J 

~force1 t.J:rat .oe\i~ ~Like- at exhibits the donbl,,- bulbs 11on the 

r--,.. ~ /1 ~ -t"i 1'- f' f h~ ; Ar--< • ef. { 
ventral sid of tne flak-e. 



These experiments have made use of all varieties of clamps, vises 

and holding devices. They have proven that no mechanical vice is 

as satisfactory as the primitive method of loosely binding two 

strips of wood with cordage at one end and inserting a mass of 

rock at the other end to provide leverage . The binding must be 

far enough back from the working end to allow for insertion of the 

core. The opposite ends of the wooden strips are then spread by 

moving the lever rock forward until sufficient pressure is attained 

on the core to render it immobile . The strips of wood may be of 

an section or length . This type of lever provides the m"lXimum in 

clamping immobility . Besides being perishable, a vise of this type 

would be quite unrecognizable as a functional tool when it was dis­

mannted . However , materials other than wood may be used to make a 

similar devise. When doing preformi.ng work with massive material , 

I commonly add a large flat stone t o the top of the clamp to 

provide greater weight and further immobilize the object. 

13 . H&MM~RSTONE (with rest bi-polar) 

The bi-polar technique is useful for certa~ phase~ of 

stoneworking , but it will not produce a flake or blade with -
~ A,.H/' t .,_.t {) • ~ ~ /4 .JZ, -/ cL-; ~~•-2:i~-;rlv<~ ,; 

_ ____________ o I have examined many collections, but 

I have never seen a flake or blade with this technological trait and 

I fail to comprehend the laws of mechanics or force which could 

produce such an implement . If a nodule of flintlike material is 

plac~d on an anvil and then struck in a manner to detach a flake ~ ,..,, a 
w4-t-b..:a cone on both end~ the two simultaneous forces.) from the 

percussor and the ,anvii,,would be in direct opposition . Two opposir 
?~ i'.L.-L 'u p7/t,,,._ j_,-ti, -"h/~ ,,.._ 

forces would created two opposing cones wbi eh wms1.ld--s. ~ad ,~ 
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would exceed the elastic limits of the material and , therefore , 

the mass would shatter wi 6hout detaching a flake or blade . The 

opposing forces and the opposing cones would restrict the normal 

expansion of the cone; the two forces would co-.,,press and , there­

fore , the mass would be shattered . The resulting debitage 

would be a mass of splinters roughly triangulate in section and 

having no definition of a bulbar scar . However , a cobble - like 

core could bear bulbar scars on both ends with the distal end of 

the flake scars having a common termination point on the same 

plane but this does not necessarily indicate that the flakes 

were removed simultaneously , but rather that they were detached 

by rotating the striking ends of the core . A core with this 

~~~;hBr~~f~al trai t would show that the flakes were truncated by 

either a hinge or step fracture and expanded as they reached the 

point of termination. Also , the flakes from such a core would 

be unduly thick and the core face would be conc-8ve rather than 

convex . 

Using the hammerstone with rest or anvil to support the 

objective _piece is a technique involvi gg the principals of force , 

motion and the elasticity of solids. Absolute bi-polarity of forces 

applied to isotropic and homogeneous material is not useful for making 

flaked stone artifacts with any degree of control . To observe the 

behavior of forces that are in direct opposition , a simple 

experiment can be conducted . Place a pebble of flint-like material 

in a machinest ' s vise and then subject the pebble to the ~orces of 

the tightened jaws of the vise until rupture occurs . The force 

exerted from each jaw of the vise will cause a cone of force to 

form at both poles of the pebble and as the pressure is increased , 

the elastic limits of the materiall will be exceeded and the piece 

will shatter . (for the lab . a glass marble can be substituted) 
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Because the cones of force are in direct opposition , the material 

will compress and crush and the debitage would be of little use for 

tools or toolmaking . When this experiment is altered to include 

percussion instead of pressure and an anvil is used instead of a 

vise, the results will be duplicated . The bi - polar technique must , 

therefore , be changed to prohibit the opposition of forces and 

provide for the by-pass of the two movements . This causes .a shearing 

and then the objective piece and the cones of force will be severed . 

The fractures and cone severing which occur from the by- pass of 

forces do not produce a bulb of force because the plane of fracture 

does not involve using the angle of cone for detachment . Force is 

directed slightly less than vertical to prevent their opposition. 

When the angle of the cone is used , the force must be directed at an 

-:ingle which corresponds with that of the cone . When cleaving the 

mass by the bi-polar technique , it is difficult to distinguish between 

the core and the flake as there is no bulb of p~rcussion on either. 

The fracture surface is quite flat and the concentric rings of force 

are di ~inished and very closely spaced . When shearing occurs , the 

apex of the compression rings is from only one pole and 1£~CBole 

will be determined by the contact points of the anvil or the 
irregularity and 

percussor . Because of the differences in the distribution of the 

mass , the end or pole with the greater mass will have greater 

resistance to the force and permit the fracture to start at the 

end with the least resistance . If the vertical axis between the anvil 
the hammerstonij 

and the point of i ~pact are titled more than a few degrees, the bulb 

of force will be more conspicuous and will increase in prominence 

as the deviation from vertical is increased . 

Numerous experiments in the use of bi- polar flaking have shown 

that this technique is unsatisfactory for detaching blades or flakes 
t · the ;grtf8al length of the core . Attempts have been made to fabricate 

flakes and blades with a bulb of force on the ventral side at both 
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the proximal and distal ends but have resulted in failure when 

using the bi - polar technique . Flakes and blades can , however , be 

produced with bulbs of force on opposite ends but the positive 

bulb of force will be on on~y the proximal end an the ventral side 

and the negstive bulb of force will be at the distal end on the 

d~r$al side . 
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rtM ceu,,,o,....._...,.e concave ra.tller.~71~--e-ewrex.. 
• ~ ~~t~<)-4.1 1 , f..~ + #~ .,ud~ i ~ ~) 

..____.-- ~ slight variation of the bipolar technique w&s usecl both al;)QP-!l.g-

inalv :BEd-·- j o tb@ El*'PM'iment~ to make right angle ecges on blades and ,..-

flake/ ,&t!;Qh::::a:=:m~ei =to asotl to prepare a bnri ~ core prior -to removi:r,.g 

burin bladep notching J;J11, ,t1g..,..•<' blades~ . ~~+ 
~JJ 

~ microburins. Umte styles of~ fl~ke and blade knives are 
~ 4i,'~h~J~-1' 

backed by an ~;t'~retouch~~ by placeing the flake or b1ade on an 

anvil and then carefully striking the supported edge with a small pebble 

( small Hammerstone), /1owever the blow is struck slight1y less than ver­

tical, which is not truly bipolar t'tbe forces are not directly in op-

position\ vv4:th iiHH1h tH:il'i-e'r. Edges made by the use of this technique have 

,w1i:{!1c 
Jertain distinctive charistics trnrt will be described in more detaj_l 

under flake and bL1 de knives. 

14 . HAFTED HAMMERS ~ freehand) 

~~ed hammer,.<~ l,al'9 wd the JltM.o ater -

~~ ~ has advanta ges and disadvantages over the • £ 
11/<i 

unhafted hammerstone . TheAhandle ~ a.-mme-f"'~e res, the 
, -'4 1 .,,,.,,,_/t; A "', t~-J.e 

~~t.-~ uf'~C J ,J-fl.,._ ,q- A _) 
.aova,ntage of incr.e.asing the ve loci tj# ~ e brow11,and 't-he -velo.ci t:y is 

. t 
J_n..c.p.e-s-~ in proportion to the length of the handle. The ~ : elocities 
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OA./!, ~ .-,,?({J•fe ,/ /4,t ,1.,,,, t' ik A ,t:,,. gained by ,~ the h a ndle serve anot:ncrport frft:e stie·p in freehand 
/.:,A t ,e' /4 

flaking of small artifacts~ have insuficient weight or inertia • 
.,d f_'tk /J ti"t ·~, '1-~t. ;f- ✓ "',.d'",. ·P 
~ artifact will be projed ted with the blow , _ the hammers tone,. 

the bJow js 
!/:I/, NI. s 1 ow romd ng. Rig}, velocity b l ows from the hafted hammer will 

permit the knapper t o. remove thin, wide-a-oo, _ lke s from the , n.-1, -- ' - I 1f , P}-J.4'\,rt)-,t, l,,, --~ ., Cl 11,t_ :t" 
1 

1 ' 1 ~ ?ftrn1 ff e-1/ C-' / V ~I) ~· 1,,,, ·,,,, ;,t.. ,.;, ·;,, '(. t1 ·g A,A) ;:;:zu,/J.,, ,._tf ~-V ,,i_r.,., ,£,t '( artifa ctJ \Jlflie ba~ted hammer doe sttnt bruise thef n a nd -h.-0-14i.r,i.g- t l..e..-.hammer . (}t,,e1 t'l 1t, _b; ,/(;, ~.._ h-,.J f (l ,t,,;, ' 
, I 

The disadvanta ge of t he hafted bammerstone is triat the slightest mis-

calculations in judging the p oint of impa ct on the at:tif8 ct are magnify-

'1t<J ed in proportion to the length of the hand le. Beca use of ~-erro'f"' f a ctor 

/i,6.,t;,/,~ v.-1.:L·1v ,.1-lJ. us:i.l!g-~~d.....ha,mmer<stone)the knapper must seek11 positions ttiM will 

better ena ble him to use the tool with accura cy. I find that b y holdi ng 

~~tta~~ . the artifact in tt.e left hand witl? , tbe b a ck##. of t h e h ~i nd aga inst ' p},f4~ 
the inside of tbe knee/\ fix he positi on of the artifa ct. The right 

.... ✓~ 
hand then weild~g tr-e ..,./.-ttf. ~ haftted hannner in such a f,a slJ~on tha t the right 

9~ 
elbow is held close to the body.,a limi15 the movement nessary to 

deliver the blow# of the hannner . This method is dome in a sitting posit-

ion on a low seat , or on the ground. 

15. HAFTED HAMMER (with rest) 

The hafted hannner is used in much the same way as in No . 14 with 

the exception t Lat the object being worked on is pladed on a rest . 



I 
I 

I 
l , 
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The rest or anvil will aid in dampening tl--J.e shock of the blow to 

the artifact but , because of the inaccuracy of this metviod, it is 
necessary to isol~te the platforms . Striking accuracy may be 

increased by constant practice which is true of most flint working 
techniques. Using the rest will relieve the fatigue of the left hand 
and the flakes will be flatter and have feathered edges . This 

method is suitable for removing the distinctive side - struck flakes 
from tabular core pieces . Side=struck flakes expand rapidly as they 
near termination and bilaterally remove the distal end of the core . 
Therefore , the distal end of the flake is bi- pointed and somewhat 
triangulate in longitudinal section. 

The hafted hammer and rest may also be used to remove blades . 
The cores are designed ~ith one or more e idges to limit t~e blades 
expansion , for the shape of the fl~ke or blade is largely controlled 
by the core surface. The size and w~ight , as well as the len~th of 
the handle must be adapted to its functional performance . 

16 . BILLETS OR RODS (free hand) 

Using billets , rods of wood or antler - either hafted or 
unhafted - mf f~~xx for removin~ f l akes f rom bifac i al tools offers 
many advantages over the hammerstone perc ussor . This baton- ltike 

pe r cus~or b 



is held in the right hand and is normally swung in an arc-like 

path of movement rather than a straight line to con~ac~ th~ 
.-J , c- , I' rlr f '( (/i ~ / . , .,, " . · ,. ·, · . ,_,, 

objective piece in the left hand ./\ Velocity?6ahhbebtR~re~s etl by 

grasping the baton at the far end and decreased by holding near the 
\ 

striking end. For several reasons this implement can produce better ~~ 

results than the hammerstone. It permits a greater margin of 

error and miscalculation than the hammerstone tolerates . Also , 

the billet imparts less shock to the artifact and it is easier to 

direct the path of flight and to vary the velocity of the blow . 

A novice can attain fair results with the billet even though 

the blows are not exact because the flint will slightly penetrate 

the wood billet and dampen the shock . Because of this dampening 

effect , poorly directed blows will not shatter the artifact and the 

novice can repeatedly strike the edge of the artifact without 

removing the desired flake. However , even though he is unaware of 

it , small bits of flint are bein~ removed from the undersi~e of the 

artifact on either side of the ridge Cthe high part) This 

ridge - or high part - has more resistance because of its greater 

t 1'l ickness . 
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Repeated blows of the billet will eventually free the 

part of the edge which bears the ridge left from a previous 

removed flake - thereby making a platform and centering the 

ridge. Flakes removed by the wooden billet will naturally be 

thin , have a diffused bulb of percussion , a slight lip on the 

ventral side , and will lack the sharp definition of the cone . 

The slight lip on the ventral side of the flake is due to the 

slight penetration of the edge of the flint into the billet and 

is more pronounced when using a wood billet than one 

made from antler . When the billet technique is used, the hardness 

of tZ:e ood will accentuate this diagnostic feature . 

The ~oden billet is of little )e for striking blades from 
/"'If /.' 1"' i '( X \ 1 e,( I -t "{. y ~ ( ~ I ' 

a core ~,-The antler billet requires that the worker be much more 

~~e in striking 1ecause of its increased har~~J And 

thicker flakes may be removed with a single blow . In order to 

use the tragt»rRxmfxfii~xitk~xmxtRrx~xs. antler billet -<- .I ~ J , 

efficiently , one must ~now::l:B-dge ~ the fracture of 

/r /4-
flint like materials , b~~~~B m~ preesta~~ish surfaces 

to removing a flake tb get the desired dimension~Special 

prior 

attention must be given to the selection or preparation of the 

platform areas . The end of the billet which strikes the artifact 

must be 
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d i agnostic feature . 

The wooden billet is of little use for striking blades from a 

core and t he antler b i llet is preferred :'1-Bu.t , because of its increased 

har dness , the antler bil i e t requi~e/4at the worker be muc h more accurate 

in str iking . With the harde r b i llet , thicker flakes may be removed with a 

singl e blow . / 

/ 
ier to use the antler bi l let effi c iently , one must understand 

the f acture of flint- like material , .for, t o get t he desired dimensions , 

he us t preestabli sh surfaces prior to removing a fla~e , and special 

att ntion ~~!~ given to the selection ~ reparation of the platform 

area . The,~d' oJI the~et 1'hiol>,at.-~l,es the ,z t!i 8pt must be 
/I -UJ-V I~ .4,AIA /- ~ ~ .... ~t(J /"< I" I• ' 

slightl~d, an~ the c'urve,(d part~ c ontact t.he edge of the stone . 
-

As t he billet be c omes worn from use it may be rotated to prevent its--, 

flat and developing large facets . 

--
'} There seems to be a scarcity of aboriginal billets . Woon could not 

be expected to end1.,1re the ravages of time but there should. be evidence of 
• 

the antler billet unless it was consumed throup;}j use:=:7\rrhere is an 
illustration of four 'bypical antler billets · -t1lred~ parse 193 B. A. E. 

~letin # 60 , W. Homes 0 

Many flakes fo~~original sites indicate tha t they were reMoved 

by the billet technique M . 

.,,.~ '.,; ,eAit. G 
below : The wear patter~ indicate ;t;hat both ends of the billet were used 

~tf )aA_.,,(£M.1~-J.. 
for thinning and -forming the ~rm which was ori.?;inally ~~ a. (rt CV JJ. , 11,Jflv -AIV-V hammerstone o In my experiments , I, h9Ve used both enjs of~-billet and 
~ve. ev .,,,~ ~la~ ~d,, R'/ rr t · £' -eel{ , , 
g~en t his s1;1~ear patt"ern . See Fig . _ _ _ _ _ _ for characteristi c 

flakes removed by the use of the wood and antler billets . ~~ • Kx,;~ 1( 
There are two techniques of usinp; the antler billet - on1is to use 

the arc like motion an1 the other the straight line movement When the 
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r, I ,,,,,,, __,_ j}a bt, ), I ~( ( ? ce 
slightly rounded so that t}t.;:, part_ of tho btl le:tt~;tha,t cont~cts' the edge 

billet. As the billet becomes worn from use 

~ h-/Jr'- ;. ~ 
to prevent its be c omming fl a t and,1 large facets, f:3ein~ Elove l@~d . There 

w ~~ " ; ;',.e /,, • I 
seems to be11 scarcity of A billets it;t1 ai3 oJcur ab01°rgimrl."',1 , 

w.e.r~as.ume..~u ugh 

• Tliere is) however;,- an illustra tion of four of the typic1-1 l antler 

billets pictured on Page 193 , B#. . A. E . 60 vr,J. . H. Holmes , The wear patt ­

~' ~ ~ -/ erns indicate that both ends of the billet liere used y.__t}ge s.am@,-f.!as--hon 
f ,,. ~ '. if... rr ,., . ....-a--i...,(.. ~ / ,4."' u1~~ ,,,.1 '7 ((_,,) -l.-... r., ,,. fl" .P.. ~, r 

_as those vsecl ia ~ experiment..s in stone wo~g .. t;;l;+e:y; being iis.QU-...;J;.Jr 
--2 ~,~ 2✓ "'" ,. _,,, t:2-,v ~ / ,, IT.11 .. ' 0-,1. ~- j...!, e~e.t" 

th:i.nni ng a.ud-f..or-m4:ng the hammers tone rougn rrt . See Fig . ·lld}J for 

chara cteristic flakes removed by the use of the wood and antle r billets, 
/,' I t()}(, rJ1 I'-,· ,r .; r f I., e • C 'ANlf,«'!h 

T-he-Fe is anotlw 'i-s-t--inct-ive use of ant.J.er ~ e ction ~~ is quite 
•~I' ~ C.. ft, < (.' I" ,/ -( j-< ,-. , • 

_,N...Y ~·'1 different from _ th ce of the billet previously described . The f-t>rme-r , ) . , ( ; .,. (( J.('(-t . (f. t .Y 

w-a-s--ttre'--arclike motion of the baton , 

as one would hold a common carpenter 

held in the hand in the same manne r J!:E.~ ,ae,,£-~ C'?u'tf-c LJ ~~ 
hammer,. ~e ~.Jclmiqne io tG 
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A '~~1.I -t::h.-' ,µ~0,( ~ /l; 
hold tJ,e bille ~ verticaly and projectr'~ in a stra i ght line to the -,;-;.. ; 

;4-f'f' 
point of impact~ l tl#l#ltfli##'## T he bille~ is held verticaly in ,the r i ght 

cJ_,d/ 
band and then projected in the same manner~ one would us e a #41:#i.ll 

mammerst one in the straight line technique . This method of using the 
rJ-· ltz'it 1

~ 

billet / is useful fo~ detaching blades from a core . The advantage of us -
;f ft ~Y' 

ing the bille t ~in this fasbon is that it dampens the shock normaly 

created when using the hammerstone . There is a difused bulb without 

the definition of the cone , a general absence of an eraillure flake scar 

lateral 
and a wide pl8tform. The definition of the compression rings are about 

midway between those made by tre use of a hard hammerstone and tr1ose 

removed #I by pressure. T:re antler , because of the nnture of the mater-

~~,.; Iv 
ial}tends to prevent shattering~ is common to the hammerstone . 

, I 

a,,.~"'~ lJ ,,t:,1'1~ I 1-d tJh ~, ·"/I" e ·v:ren using the billet in this manner it fl:0:3 'been fo1:1ncr-1--•t-,.,,,y-n-an- a.d"ffl8:ntag-

r 
....;.._,_- I first be came awa re of this technique in the 1930 1 s when 

I ✓ 1 ( ~•1 ,;J.,~ p,i..,; ,.,..--tJ~t (.t'~/,,1.,t,lf', 't"'t"; .• , 'J1, 

assisting with a paleontological surve~1with the l a te Dr . Ruben A. §ti -

rton i-P, the ~llre r bo~-0 Fe~~~s-t;.e _ • ~a . ·;v,.,, ile camped on the 

~~/ ~ 
ranch of 8/1 pi one er ..:.:W:.;.;h;.;:o~=·e- . .t,o 11 evad a-s- · ibo~ told of the Piute India -

wooden 
ns stealing the spokes of the ws ggon and buggy wheels to use for making 

I ~ 
stone artifa cts . This elderly man dident know how or why but ~ is 

'­
~ 
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ti L, ~ .. aquiring 
.,tvf f the I ndians told him . -ijip I lil tl1is bit of information I had used only 

hammerstones for roughing out preforms,. I then began to experiment by 

using t he broken handle of a prospector pick , and was soon able to see 

the advantf:l.ges of this type of percussor over the simple hammerstone. 

The Austra l ian# primitives have also been observed using a piece of 

bard wood to., t ap the flint-like material set in the ends of their 

retouching or throwing sticks, such was a common sharpening method. Others that have 

made use of the billet or baton ¥#1## in their experimer:ts riave been 

## M. Leon Goutier, Professor A. s. Barnes, Andres Kreigh, L. S . B. 

Leakey, Jaques Tixier and Francois Bordes who has atained gr eat control 

and understanding of the use of thebillet. 

T he methods i:n-~b :1;1':l-e bille~~::a;;r;..ie 

~- There are two methods~ The arclike path of motion and the straight 
(,,(,IJt,r. ti.,_; 0-¼ ~ ' : , /l'Y'- ("~ 14 ~ 

line motion. The :C;i,rst or tB:o --e:r-c , the billet is held in the right hand 
~ ~l'! I' iv h ,1,; I f ~ in the manner tfra-t- mmvvc51Xltl.- rrodd a club , with the forearm supplwing 

the force and the wrist being held imobi1e. The blow is projected in a 

follow throughmotion . The objective materi •1 l is held in the left hand 

either protected Hor unprotected. The novice should use protection , 
' I J-

0.., fR_(l_L ;l1 ~e upon gaining experience the bare fingers are most useful forA examin• 

ing ~,:L-.1 the underside of artifact,'b-=· = = ~!IOOd . The objective piece 
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held loosly on the four fingers of the left hand , with the thumb just 

holding the artifact in position with very light pressure. ~be ~low·s 

deJinered from the hato~ are tl:len eB:r-eitbe · tse ~a:h1 bc:Jdy-·of- -t-he 
~ ,~, h?-\ ('- /2" 1~rlr w )_..,/ 'a> L /--C('t,-,-f,I , ('.; P , :.. ,.:r., ✓- , 
tool under 00ns~on. £1,19:tq ia s th~ bl0w. beJ.ng d:l.:r::ected from the tip #v ~~-"4 ~_)_/?' :.·, ·•#"11 /4.(_ ~ ~t' ?-l I'._. ~ 
twards the baseAand t.h0-&e f' om the base twards the tipl .. ane those ,on -~ 1- · u. ll -! r /' ~ 1 tL~'---;&J1 ,~/ I <I~ 9 1, .i l,,U~ ~ -U, t .-t-· "'~~· ci.1', 4'_..._,, · ?,r,n ~~ y ' (/ /4 "ti"'t.,,tl ~ ~,f .{. 1' ~ f ~marginal edge/ twards the opposite~. There are s~veral v~~_iJtioni 

~4- /,.JL .,,~ 
in ~ methods of holding and striking "'~ne is t the tip of th 

01t--t'/,it, ~~ 
billet j..s~i at right angles to the artifact .. a.Ha tl-ic ot}1e~ is -e:l<iai; 

t)11•~Q_ ~~ the edge of the billet i::8 l!IPled an~ the holding position of the Jeft hand -to ~~LJ. ~ flf .( _c",£1 t:::1- "( f '£i ~t- I 

--t±l~-tl.:~?@:5 nr;].::z: , W,b~ _latter method is us~tr~lake s are ~ 
a d .~ b ·ecti ve piec e d a o the arc f the blow.,.,.,_,~ 

J 
--QVfilil oe ~n t ,e f· rs and second fingers the hand 45thick \ ,,,.~ (1. ~ (, ,,r-~ ..(,., ...... £.r ( .,J.t £ rr:w-('t ,1 ) ~ ~..,p ) // these core tool may be made very thin by the use of #'1/dt# technique s. 'ffl,en t:J4e. 

~dersic:.'le af the obje&t, ~~ wor:i,_rn~~n 
1
if the flake removed mas 

the desired qualities, one can proceed to remove the balance of the flake 

-s from that margin) keeping the angle of the blow, the angle of the 

o.Ftt-~ 
objective piece and the intensity of the bl9w constant_, J-';;o !U'tlfmit 

rr~-?t.} # / e,,/4r /'LJ,_,~f'• ·~ ( ~ L fN14 t,: 1~1.q ~ ' 
e, 1t'e~ch~o~}~e feel and rytbm is lost. ~ o,vever 1i,j; . 1e ·.,vith t ~ t, · el' e- • ..,;-z C.. t_. t:t.. ,._ (. f...,t,.. /. ~ ~e i ,,.~ . , -di _~ fl.:/ -t:!'t. · ~ · · / r-·- skill · e find it desireable to alternate the removing of 

flakes from both sides from the same margin. Each artifact presents 
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I 

a new set of problems , and eac~ 

manrers and modification of the 

:nust be dealt with in slightly differe nt 
. <;, ~-·/ • ~ , t t" "I' ' 1 , , , Ci .• 

;.{ ·1J;f •/','/,tt ✓ ,, ~..,A, 

techniques . For instancel\ i t may be
1

des -

irea 8le to terminate a flake in the middle of the artifact by either 
M. ,.~ 1·<. r~ ,_ t,, l ,# .£A-& ;., rt, 
"l #t ,i ,J. L 'Ir ' •, 4-./. ~ 'tr~~ 

a step or }7ing~ fracture and then-"meet tJ;:i; flake by I'.eJllQV.J.n · nother fl -,e-,,, le t.. ~ ,. , , , ;• r., 7' ,. : 1 UH )//). -1. tr I'. , 1 , ~; ... J'" ,, ,,..,, . {u , ~ 
f .lake on the .oppos-i te s-ide, Very thin bifacHll tools may be made by this 

~ . . ~'.ff...., c::t- ~~LA... ~ P'' O ~ ~ ,,~-ti ~ 
type of thinning. Thy thicknes9Aof the flake wi],,~ depend on the eistJa. -

~-tr t -t ' " j • ~I e /#- I ~, ti.,,, t,.q - ~ /. • ~ _...1/p../.,,..t:-
t"/1":./f iJ ~ a nd trf j/ -

~om the 11edge of the artiffact,"f'F' f;he lengt~ , widtr1 depends on the 
,tt{...d . rµJ-. . ~11'8--, / I, .L ,, ,,;,.,.,n-,, 11 • t 1 vo ·tp,v ;f:91 cc ft"' 

exterior surface,1 and the ;t1,te".'isd:~ 0Wtr10 blow . ~e amout!t of area con-

ta.ct e d by the oiTief w i 1 

lme ~es termination is 
/I 

~~· 
} ece · and the angJ_2,,\~ :1_4#-st.ruck. ~~x ms.te:r::iaJs . 

IIJ{..~-11"-.J ~ ~ tr ! .) . L ,,!.1 rt' .. I ...-.,., I ,,,_ ; ' __) 

~ .. 'llffl~~~ mf ti'bi 1 let a,pce,-: :nJa."O'e...:.e a'l'?~b le a ve character i s ti c ~~•=ma:m 
~tfl,,fp~ r r \ .., ~ 

atributes on the platform area of tl1e flak • ~ charnctefristicst may 

~to identify the billet , ~~-~e hardness or 

softne ss of the 

penetration of the flintlike material into the 'billet. Wooden bil]ets 

will vary in 
c-­

~~41~/J~~ 
hardness/ depending- up0Pd0:1atwrulflen ma teria 1 was used . 

\._,,; ~ A-
_1.ber0 ~~a f'ew of tbe 

e 
exotic hard woods , sudb as the Mountain Mahogon~ 

the sapodillia tre~ and other~ that will compare in hardness with# 

antler. The results of different materials with equal hardness will 
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Genu s 
Anotber consideration is the #/HJ# 

of the antler bearing anima ls supplying the bi 1 let ma t e ria 1. 

derived from the Caribou, Moose, and Elk are considerably l r-i rgerAand 

) ~ 
~,~I. 

more ma s s i ve than t.h.o.s-0--M>-0mi- t he -0 e er r:_e_su.:i.t Jc b:t :t re t-" ma:terta-1 

~ ~d allowS tbe knapper to remove larger flakes 

~ tieehflique ~ 
t.ha.n if o.a.Jy 1)0(),l,l &fit~p.....w._i....c:_:j.-,i,o,· ¼able. ,.Tbe ns ""' of f"be bone billet 

miBtlgBia in tnese experiments . I~ found_;~~ rlt.J I• f ' ),;Utf~#c A -tVt\i OJ ~ J ,· 
cannon bone of the horse A is we 1 adapted for th} ex~-went$ 

' ♦ t ~w r>"14'-I t(JA I ,l l J I r , 
o sha_l:}e , and weig~x . The bone billet he l':lo.t 1long e-ndu-~-g because • J - ' 'I I' /~~ /u r ( r')") I I t. .. ( (," t'\ , (' ~ • ' ~, (" , I I ,. ' . , 

of the spongy nature 64. t:t.e ends, --ma-k--i-:ng- rt- -unserviceable· after making "'U 11' 'I (,,.,(_ ,1;, f ' ,I/ I , ~la#, 
only one or two medium sized arti:CAct- .e ends become ~t· soft 

unduJy 

number of flakys~nthe 

I 

i,M 
nialdII"B i t;1immpos si ble to remove any large 

~ .....,..,,,bu 
eolie p~t t is very brittle 

t 
tAz-) 

spongy hone bn ~ beer consumed) the 

cLt, . 
be~ f the marrow and lacks s tre ngth 

/!If, 
cavity ..-e the center,-e-f el ,u .,. 

~. Fresh uncooked bone will withstand impacts much better tha n 

- weathered or altered bone . 

Both individual a nd traditional techni~ues of using the billet 
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a,ri,t",., 
will be ~cvc ~ led by an examina tion of the platform a rea of the fla kes • 

.!Cb@fle will be ~jor ar..d minor variations~ will depend on the ma nner 

of holding the artifa ct~ the hardness or softness of the bilJe~ and the 

ch8racter of the surface prior to recieving the force of the blow. 
I 

~-
T}1e salient bulbp one showing a conspicious , well- defined cone par) 

~~e,(!" (J hL Jr1 ~>- ,( 

is 'i"Wt conmron #fl#'##lfl#I# on .. flakes detached~ #####.# . 

L C,. t ttk!--ltt j/l' I" 'ft, ! : ~- /, ~ ~ 
t}1 W.#tNl#'###rlfir/###1##1 billet technique ..«J:::Ma:U, ! s c a111mo11 f1 om: Llt@ a1)'3 i _. 

r"">.- / e 11 ,.,,.,,./ k •f¥./ , r .._.,,~--r"\-i.-~ ~ (..It, r ,~- ~ - -
~6 he hammerstone. rr,1e pr.J.!3 r:rr-,t 11 slight~over}1a ning lip 

. ~, t ~dorsal surface of the flakes will bear 
~ 

scars of.t previQus ~r---, -, 
ei 1"'1.e t. ~J5i l let f 1,,, ke s 

are usua ly r apidly expanding with feathered edges and an accentu4ted 
Curve. 
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( 17) 
rd) 

'Billets (wiyh punch) ~ ~e, (r~"Jr: ,.,,_ 
I:t:1 th~ fG>l.:!.@ 1.'dng 'ffl@tl:i~ /he billet ,ittS ~,s:zrl 

~ to an intermediate tool -tt:i::.rt N~ll be 

~(.,/.. 
bone. Its dimentions will depend on tI:m type 

ert. 

fl, roe trioa of stooow-0P.k-i...x;.g_ by B. B. 

neddir..g in the American Naturalist , 13, No. , 11 (1879) ...-~uoten HoJding 

t~e piece of obsidian in the hollow of the left hand, he placed 

between t}-ie first and s ec ond fingers of tre same hand, a split 

piece of deer ~orn, the straight edge of t~e split deer horn resting 

against about one-fourth of an inch of the edge of the obsidian , ;then 



the split deer 

~ ~1~;.. J Jrru--i 
~ -b j ~~I lj c o u 1 d 

~t.~ tr:e first a:r.d second fingers canot apply -

(64) 

good contact between tbe tip of the punch and the edge of the a rtifact. 
',,r ~,<;t .Jt •r .,/ r >, I I ;;J a ~j/,C~ I' I -:;(µ. -f',!,,f-\.t,4 ~ Ir_ I -It= i~ l't" metl, od tho.t is undu ly cumberso:n 2.nd,1hard to#"#.ffij manipulate.A the

1 
;S',t,> 

v •UJ t,fl \ ', p - -' , ~-""A·-'t( tl•~ C, ,P a../-- ti.' ,,:U•--,.,. ~ & ·1,.,/, -\J,.,.,. ~-t ~-a ng l J s of the punch and tre artifactAa:r,d at tJ::ie Saa+ije-HLTJe stri'ke,. ~ 
I'/ I ,. • , I «·-f., M (?{-ti '",(: ¥, I ~ ... -~ ,., '1/ ~ , ' '' ,. .,., " ! , ,, '' f "' ' I 

p-Ynch 11\ith tbt:l:l?~ haJiJl r,g the i-lJ,.e.t • .Any...._ohj.e__dJ; largex> than an e--- ~ '.f. (' -t rt_< . r ~ e f . I,: ,.__ •t , ( / ,. • J 

arrow poirt is mGs--t-d1.-~cu1"t-· t ·o -rnn ih one hann with the punch in the 
\ , ~( ,,(';1 ..,£~ 

same han • By slig:htly c:ranging t:he style of holding',!\ the metl-iod has #,#/,-

/ . ;J./. f# 
merit . I fem"l:d thtrl y placeing the artifact tl!Jle-r between 1 the knees ;.,J 

~,,,, 
or be twee fl the bee ls of the feet, tr-e punch may,_ be used with accur acy 

uvrJ ~d..d"_,.t, , & I f;l - \ 
and satisfactory ~lakesfi-H!ay se-1u:sr0oved . .... Te o P':l:n satisfactory results 

the blow must be delivere~ with considerable velocity to prevent 

the artifctct Jrom l>le:.v.:Q.:J:l:d:;Jg-- 0--1±t•-:Or a:"f11'!gm,,,..,.,.+---na-moving with tbe blow • 

~e-9!' #llfMil.##"' simuL,r techni •;.ue ¼-S==fl~=td'.la;t; requires two persons} 
I • I -.# • _, It>- . _, ' • ~ . • ,I ,t ' , f • T • , \ ,.,,,,, A, ,. ,.,. • , \;~.J<.,.,r. ~.._pt ' t.l"'" '- ·' ' ._. \ in__f+:';.t--<t.,....., dtt,1;.-<t ) " 1 

",;, - - - ~{p'-, 'i.1tr·,t//.,....t:; ~of one ~ - the previous metr,od .J George Catlin i.p~-e srrcr a _____ __.,..,--- .,, 
If 

techni que in, Last Rambles Amongst the Indians of tre Rocky Mountains 

'\I 
and the Andes. New York; D. Appleton and Co ., 186'7 . <Uote , 11 The master 
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workman , seated on the ground, lays one of these flakes on t'-·1e 

,aim of his left hand, holding it firmly down with two or more fingers 

of the same hand , and with bis right hand , between tqe thumb and two 
fh-1 ~ F ,. ·ri. ./· ~/ _,r; -t, /JAJ -8,,1~"-•(_ t-t{ a-+'-6 , l'.o -~ ' ' (,a~ tH :) ~Q.. forefingers , places Ms chisel (or punch)l\on t);e upp0r ~ndy lakin~b, 

the flint off on the underside, below e a ch projec t ing point that is .,,,:::t6../.J 
, ,:if:!VL /r,llf 141 

f .1, ~ .. ,, ;:c;i. tfi ,.., -ti,.,< struck. '.rbi.s_ methQd described by .Catlin _is ' .QDLthat shows c lose observa ~ ..... ~ J)-A./ ~ ·~ u~.~-•,~.r'-:t - --- -- ~t Ip~ ,r ~ ,..,,.,.... (I k ttu, .A-~/~ , ~ - -t dl on ~-i1J11,9 .. .q:ra;~t , eve n the use of projecti c-ns ~ as platforms J;;.e/ '-' 
~• Cnl. I 

~e tip of the punch . 4-J,;:h~: met},od is usefulx for thinning 

,1/1"' 4-- t #-· ~ 4et.,,. dY'! '/'t ~ ·" • 1 fl.no finishi ng #dlf!Jfllt/1#./JefJ# artifacts,npreformed by ~ direct percussion" 
I 

~ '9se 0atti€J:t10 . Troe length and wi<fltb of~ flakes -8?f'e governed by the exterior 

surf8 ce of the artifact 

intensity of the blow . The size of the p la tforms 
- "I 

...t..c..~~~ 
w..i,,..w.-e,e:n.f.orm-w+Hi t r1 e 

~;iJ?-' ,---;--D contact point of the puncb 1 and the cone part (bulb of percussion) will ..) 
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and make the artifact more uniform. The 

intermediate tool not lfii.W. only permits the knapper to make knives, 

spears, and assorted unifacial and bifacial 

µ"Zt~t- ·,11 
usefu JJ for ~eking b\iades from cores. F~s 

~ tris technique will ve_ry according to 

td3:e::::fl:e~F'S-~~ u~e.. ~r. The chi racter of the platform, the bulb of 

r/~fu f/1 j r0, 'j ~.). 
percussion, tbe dimen!,ion and tre termina tioI), wiJ 1 depend on the ~U?-<-~ 

l-f r~ ~ 
individua l ~ #i#/., tradi tional,.,1 and the implement being formed~ 
~ :In I ( f •t > •t ~e,r__,/ t!aV-_I A,• '-d /J ~ • 

E.oweve~ t1?0r10 rs a • t'ons-~-; ·tR.ncy and e.---e-e.r;..tui.n unif orrni ty of the flalre s 

().../ 

removed by tr,is method./.""('!heir major and minor deviations &.~eflect~ 
rl p-f -7'-e" 1•e•/,. _,,.~ ...,-,r-4 the particulr, :r· t:;,,pe ~'fiOIF_ ·6etng done . I-u.::::#;.;:&Gltit er·efeT to relate 

this tec~nique to the flake or blade) one must examine the pls tform 
~ ,,,..,1,_ ,,. ,, , • r,1,,,1'' " 

forA fe-tili l J-S::3/ pt;:•'' d ~ e characteristics such as-specialxprep 'i r a tion 

~ tJ, d, -I I ' ~ grinding , isola tion:(angle, limited f!lflc.kf111 Iii area and b~ing close t-o~ #'e 
f1~1r~1::71 ~ ~ (J the;\ edge of tre artifact or core . ~ /la1rns will ~w _ that tr1e1 unch 

• ' ~ C:.t C'-l'r. f' ' P -r,..,, 1 r'' fl ~~ ~ ,f U.,,.. 11£-1.- 1n ,,---,,,f.;_ ,._£__, ~ P , I fl -
was plac~d wi t ~;e gn a preselected pl-a-t-f-eTri H;p f'OPe~-en and 

~ e,,_ ,.,,e... ).., ~ (p ~ "- l,.t. ~" "-

wit _,,_ 1 . 
a c cJl rec y; ~ t ~ whe'n ~ direct freeW h9nd percussion is uooa. 

and 
18. Bil1ets w:ttb punc:h rest #lti#!l#li##,_fj; 

~!Jsitr tre billets Ni th ~ punch ·rr,wtf#,FlW#!f'!#E/1 and rest • .JSi+.l.. 

much the same as No . 17 u.s..H'tg tlie l,i}]cd wi:tlr Ll,0 pu n-ch.~ pakes 

#ii/#} 

or ~ 
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~·-- ~t:a'° be f..la-:t-t:er- and terainate5,-_at a point just , . the edge of the a nvil1 ,. /! I' ,? I'"" ")( t , ·n -,... -7,,.- , _, ,/' -A it• do... ~ I"' 4 (') ..A ,. ~ J ~.,, 1 L~ ~t-1/"" ...t d..-L .;" ~ 

so __ tha.t- the mater-ia3 heing worked on vrill not be compressed bywe anvi l 

and the force of the blow. Sincfl- the 
-c.· C':::<~"~ . ..__ Jr 
/-l ,; , r .~ , ~ , .(__, 

ar/111~-~ ""&tw □ es tl1e 111c-,.tcJ1 i1':i:e-ing 

19. Billets with punch , rest an~ clGmp . 

1/ ✓- t,I L, This teclmique elimin8.tes the nt~ed ~ a secorjd ptrrnson &'o }:lele-

fJints e.n,3 was "botk ·~1.11stra-ted and des-cr-t-be-a- oy J. Desmond Clark, 

( Pers on8.l commurication) Dr . elark has conducted num~ous e:xperirren1t,~ ./. ,.,, .. I/ s#= JJ~ /.JO o.~lfli<n .t./P:£ v,.,,. '"; 4
, on the function of Paleolit'bic impleme n:ts , tLe rEHwJt<a #'¥$##-1.i#.'i wi]± be-

13
~ 

r. e,uit//✓.w ~ 



most- -
' importan contri )U 1 

~P-- ft-½f;-6113' 

Feet and heel holding has also 
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,, . 
in ~<;a lei ( 

I 
Stone 1t Making among The 

Pitjandj rt . F'rom 
recorcJs 

Also ✓• me holding is 

Oct . 1965 . 

• Th ompson , pp . 400-422 , 

Pr oceedings of the Prehistoric So~le1y for 1.96A 1/ol . XXX F~ran ois _6 f 
f ~ • , ✓A ' / , (.'~ ~ l ~ ,O'-jv'Y"' 

Bordes a-Ed my:s:e:i-f have conduct,ed experirrents ~J/1 t~~~WJ;mique 
~t J " , ,, f, -< / ,, ("'1 ~., , -ff,~ ~ m..;:::::t:!:/·' ~•;~ J~ ,,µ--rLL~ 
~ u l\t i ng in rnucb ~roatAr contfo~.tban_the use of simp e direc t percussi 

-on . __ , 
i. . ~ ~ ~ • ~ i (':'I..,,_, , r. J!),.._.,1r 

..-1p:o:}7~,oA--..l:.t~e.pe~l,r-lfJht4i-rqna-n:eri"'i"rl""-finno71ichna~i~nmg,_·11~·1...t..t-h the feet ~s the objective piece to 
I ,;J,,,iC•' • •c1 'f 
~U .J. .lt.'"'' -;pl , 

move slightly and,1it is~ to excert downward pressur 'hol:;Ji r-9"',/"' 
ob j ective piece firmly on the anvil . The slightest m0vementAiviJl cause 

~ rt:;i~j) 0 
tbe flake or blade to be malformed . Ahalding devdlse P1ade from two 

k,~ 
lashed poles and a fulcru~A permits a minimum amount of movement and 

~~\ 

allows the worker to~move blades and fla kes with nmcb ms:.re ace~ 11 4_,,
6

,,,.. er~ ~ c, JJ.,u __. ,. .. 1it.,c., _.,t.-t/,, A.av-::/Er ~~~ ~ 
~p--DLtlia - -- . tflan w-hen n s jng:-..tbe feet . The intermediate tool or punch ma:v be pli1ood -

;ti;+m1.1 11t3:y on a preselected platform area verti val angle and 

1 
prepa 
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rrhe use of tbe billetwi th punch re s t a nd clamp is ~l for 

making blades and for the refined percussion f la~ing of a rtifa ct~ 

~ following direct percus s ion pre forming a nd pri or. t o final ,1, , 

6~~~--C.; t1~'~ ~~ rL ~ ~ 
pressure retouch.. ~ is,nkEHl ·and w tl~~aehecr"by this me tfloJ 

~:v-~~p.;1'>( f:_~/R~ 
~L..c.b~~~!T"'.1:-sc~-e-;r the pro.lima.1,A enft,~ # ~lar l :y- t h e pJal-form 

J\fJJ 
, .part. The siz~f t h e platform) i s g overned by tbe ourfs~e- 0-0.n:t,-wt~d-

.b;r the/ t : p :f t he pun;olh ' or bYA'3pecia¾. d;_,, "'on ~ ::e a: ea , c: nt1tct:d 
~ ~v ~ ;v ,, t T' ~ .,... 1, , ( , " - ,.M...- f-« ~A , 

by the puncJ~ Jt. j?la tform can be the na. tura 1 cortex , An una 1 terd r· w , '41 I 

pla ne of fr a cture , concaGrom the re mova l of one or more flakes) 

tfl~ 1:.lkie re mova l of a flake on either side • cf the crest 

µ_ ground or po ]ished . Should the p latform be convex , it usualy j_ndicates 

tra t the pla tform was~ ated , ground; or polished . The angle of the 
~-. O,,Y\ ~ ~~ vf(nu-P , 

platform is va.riable/ 1;nd is s1 gnifigent in deteieinining the core type 

~ 
b~A di/µ_; ~ tj ~ 1 .-r. d a.I-. tu .Ju.. 'flf /: /'~I'> ~ tr;.;_1t-.""j_ --r/.:., --IJ f Iv.. f?t' ,,_ ,1 J!. , "J-• '>-j --1, 1 , , . -v ..,:;Po _p .fp ;. ~ 

, e~\.should be consta nt if a si ngle technique was used . T0 e 8ngle is 
~ ~ d-'f( ,(µ.., \01 ~ 1 A ~ { J J ~tJ!.. 

at righ t a ngle ###tf# or les s thr, n a right angle to the longitudinal 

~~· 
axis. The apex of the angle begins a t t h e dor sal side of the flake or 

blade ,"1ho~ g';; will never slant twards the dor sa l side .~~ 
lf~v~-iJ_M ~ 

In general, flakes and blades made by t'be us@ of the billet and 
r; ' ' J . J ,_ -vr Ltt 1t ,u. ~ ,, , .( ~,-1-" -h l (.._ µ. rt.... 

and~~' ald of VB olam~w4ll ful,,e 1rn-i fa-cr.nity, , .( genera ly sma ll .__.,_.. punch 

~ 
platforms , a salient bulb of percussion and a ge neral a ~ sence of 

uL5h~ · , .---
era111ure flake scar(~nd on a&f;emhlages m11de by direc,t percussiono 
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