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(Edo note: We have attempted to reduce a 
fairly compl i cated pape r to one aspect of fl i nt
napping an obsid i an stone in to an I ndian a rti
facto) 

Experiment and ac tu al pract i ce in the rudi
ments of st one f·la kin g w'1 ] s oon ma ke one aware 
of the p hy si cal properties of t h~ ma teri al when 
su bjec ted t o f o rce; the human factor in vo iv ed i n 
developin g the ob vi ous mu scula r mo t or hab its; 
coo r d inati on of hand s and min d; c onsc i ou s con
tro l and planning ~ and t he f ee l and pe r c ept i on 
of th e causes and effects. Experiment a lso per~ 
mits one , as i t did t he abo ri g i na l , to devis e 
and des i gn ways and means of overcom i ng the 
ever-c han ging cond itions encountered when reduc
ing ro ugh materi~l to a fin i shed artif~cto 

The writer would like to carry this interest 
in technology a st ep farther and make the i n
quirer aware tha t the completed ar ti fact repre
sents only the f i nal stages of manufacture and 
that it . is equal l y i mpor tant to reco nc i le the 
beginn 1n g and inte r med i ate stage s of fabrica
tion o These, too, a r e ve r y im portant because 
there a re multiple t echnolog ic al tr a it s r epre
sented i n these initi a l steps which furni s h in 
formation for defin i ng the ma nufactur i ng t ech
niques. For this reason, the i mportance of a 
careful st udy and analy~ i s of flake debitage 
should be continually s tressedo 

It is not my intention to make a flint~ 
napper of every student and anth r opologist, but 
it is hoped that these manufacturing steps wi ll 
be read and stud i ed i n detail and even tri ed, to 
some extent 1 by t hose interested with l it hnic 
technol ogy. Just observ i ng the final se ri es of 
flake scars and the form of the artifact, or 

I 

GO 
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reading the description of manufacturing tech
niques is not enough for complete understanding 
because an integral part of fabrication i s by 
"feet". There is no substitute for actual ex
perimento Contrary to popular belief, the act 
of removing a flake by percussion or pressure is 
not too difficult and the amount of force exert
ed is only relati ve to the width of the flake 
and the isolation of the platform areao The 
enigma and difficulty of both pressure and per~ 
cussion flak i ng is learn i ng to control the wi dth, 
length, thickness, fo r m, and termination of the 
flake. This text will attempt to explain how 
this control is attainedo 

Some Hoho kam points a r e common, ut i l it a ri an , 
eve r yday hunt i ng points deri ved f r om a ss orted 
flakes and mate r i al s o Thes e poin ts app ear t o be 
mad e from a flake by p r es sur e aloneo Fi rs ~ t he 
flake is straightened 9 t hen r e t ou c hed and no t ch~ 
ed, tompleting each point ind i vidua11yo The 
flake is hand - hel d and stra i ghtened by p r e ss u re 
flaking ~ 1) The bu 1ba r pa rt at t he pro ximal end 
i r emo ved from t he ven tr al i d~ of t he flake. 
This is don e by applying i nwa r d p r e ssure fr om 
the outer marg__in of t he flake d 'l agonally t:oward 
t he center of t he flakeo As t he flake be i ng de
tached nea rs is t e r mi nation po i nt , ou twar d 
pres s ure is appl i ed t o dissipate the i nwar d 
force and to step or h ih ge f r ac ture the flake 
a t t he me dian lineo 2 ) Then a fla ke i s de tac hed 
from the opposite ma r gin to meet th i ~ step or 
hin ge frac t ure , thereby th tnnin g the propo sed 
artifacto If the fla kes a re not termina ted i n 
this step or hin ge fr actu r e, then the bulba r 
par t will not be t hin nedc 3 ) F·i na1ly, t he dor s al 
si de is made regular by pressu r e r etouch and 
then the base i s notched, comp leti ng each point 
individually., 

Having only a small representative collec
tion of these points and no flaking debris as a 
guide to replication, the primary stages of the 
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manufa c turing techniques must, of necessity, be 
inferre d, for the actual technological traits 
remai n with the manufacturing debitage flakeso 
The collection I have replicated serves only as 
a guid e for the final stages of pressure flaking 
and no t ching technique s o Howeve r, my experiments 
are ba s ed on actual e~pc ri ment s=-rejecting and 
accep t i ng various s tage s of manufacture unt i l 
simul a t ion of the abor i ginal a r t i fact is ac
qui r ed . The s t age s of develop i ng the r ough ma
te r ial from the fi r st to the final phases of 
p r es su r e flaking and notching wil 1 be de s cribed 
acco rdi ng to my experimentsj but the primary 
s tag e s a re not necessarily aboriginal. However, 
if th e finished product is a true replica, then 
it i s ~a fe to ass ume that the primary and inter
media te s tages are pa r allel to those of the 
aborig in alo 

To make the core preform, an obsidian cob
ble slightly larger than the proposed artifact 
was s e l e ctedo Before any work was begun the raw 
materi al was carefully examined to determine if 
it co nt ained any imperfections or deeply bruised 
parts o I f it appeared to be relatively free of 
flaw s or inperfections, then it was tapped with 
a hard hammerstone to calculate its resonanceo A 
dul 1 t hud, or hollow sound, indicates pr e viou s ly 
unde t ect ed planes of weakness, cracks, fissures, 
and ge ne ral i mperfecti onso When this happened, 
the st one was abandoned and a new piece was se
l ected a nd . testedo Good lithnic material should 
respo nd to the hammerstone's tap with a ringing 
soun d , i ndicating that the vibrations of the 
hamme rst one's con t ac t a r e evenly transmitted 
throu gho ut the ra w ma t er i alo 

Th e nature and quality of the raw material 
will no t only dete r min e to a degree the tech
n i qu e s r equired, but also the type of percussion 
tools ne eded to reduce the material to a us·able _ 
forrno I f the raw material occurs in large clocks, 
boulder s , or other massive forms, it can be made 
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portable by trimming pieces into blanks, pre~ 
forming, or making cores for detaching flakes. 

Persussion tools : Large hammerstones are 
used for the initial fractures and to remove 
non-homogenous parts and cortexo Hamm~ r stoncs 
become progressively smaller ~s the objec t ive 
piece is reduced in size and nears the pr e form 
stageo The size, weight, and textu r e of t he ham
mers t one (or billet) must conform to the. s ize, 
weight, and texture of the material be i ng fla kedo 
That is, highly vitreous material s r equi r e a rel 
atively soft hammerstone, while less vitreous 
mate r ials will respond wel 1 to the harde r ham
merstoneo 

Obsidian, because of its vitreous and brit
tle nature, is vulnerable to the induction of 
undue fatigue, platform collapse, and s hatte ri ng 
by the percus s or and, therefore, the hammer stone 
mu s t be of a r e l atively soft yie lding ma t e ri al 
such as sandstone, 1i mest one , . vesi cu1a r ba s al t , 
reconst i tuted tuff , or ma t e r ial s of simil a r tex 
tu r eo But mate r-i al s like fli_n t and c hert a r e 
more r e sis tan t and , t herefore, th e hamme rs tone 
can be granite , qua rt z i te, or o t her har d s t oneo 

The form of the hammer s tone can be ovoid o r 
di s coida1 fo r , when one part becomes fla tt en e d 
by use, it can be ro t a t ed and a new str i ki ng 
area e xpo s ed~ This i s one reas on why a we11 -
used hammers t one i s often s phe ri calo 

Initial blanking and p r efo r ming is by d i 
rect percu ss ion with a hamme rs tone bu t it is 
better to change to an antl~ r b i llet f or t he 
t hinn i ng of t he pre fo rm . The ant l er billet per
mits the worker to increase t he ve l oc it y of t he 
blow with greate r control, it impa r t s less s hock 
to the material and lessens the risk of breakag e ~ 
The billet can be a section of elk, caribou, 
reindeeri moose, or deer antler, or even a piece 
of very hard woodo 

CONES: Flakes struck, or pressed, from the 
margins of an artifact are positive cone parts 
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and th e ir scars are the negative cone partso 
When a vertical blow is delivered to a flat 

surfa c e well in frbm the margin, a complete cone 
is fo r medo When a rectangular piece is s truck 
ve r t ic a lly at r i ght angles on the marg i n$ a half
c on e i s fo r medo If the ve r t i cal blow i s deliv
ered to the co r ner of a rectangular piece, a 
quar ter cone i s fo r medo The angl e at wh i ch t he 
fo r c e i s d i r e c t ed wi ll be manifest on bo t h the 
nega ti ve and posi t i ve f r ac t u r e plane of t he cone 
whe n the fo r ce is percussiono Si nce the fracture 
plan e of the cone i s fairly constant 9 i t is rel
at ively s imple t o i nterpret the di r ect i on in 
wh i ch t he blow was deli veredo 

FLAKE BLANKS~ Using flakes as blanks is an 
economi cal method of utilizing materialo A sin = 
gle co r e may fu r nish as many as a hundred blanks 
for sm a ll poin t s whereas the co r e tool method 
uses a mass of material to produce a single 
point o Flakes blanks are selected for their 
straig htness and form, and the proposed artifact 
i s ge ne rally oriented longitudinallyo Generally, · 
thin fl akes can be used for making smaller points 
by pre s sure ·alone~ but they must be sl i ghtly 
t hic ker , longer, and wider than the proposed 
poin t o 

To remove the curve from the distal end, 
blows ar e st ruc k on the end f r om the dor s al to
war d t he vent r al side of the flake and the force 
i s d i re ct ~d t owa r d t he p r ox i mal end (bulbar part1 
Fla ke s are remo ved from the blank i n this manner 
un til ·he ventral s urf ac e is flat f rom t he dis~ 
tal e nd t o mi dway of t he f l ake. 

The fla ke i s t hen t u r ned end - fo r -end and 
t he bulb ar pa rt on t he ve ntral side i s r emo vedo 
To do t h i s , a platfo r m mus t be e s tabl i shed a t 
the pr oximal end of the flake b l ank , This i s 
done by striking on the ventral surface toward 
the dor sal to remove one corner at the base of 
the f i ake blank~ This leaves a beveled edge on 
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the corner of the flake blank which is used as 
the platform to strike off the bulbar swelling 
on the ventral side at the proximal en-0. Gener
ally, after one or two flakes have been removed 
in this manner from the ventral side at the base, 
and the distal end has been worked as previously 
described, the flake blank wil 1 be sufficiently 
straight. 

If the flake is of vitreous material and 
has the proper dimensions, it can serve as a 
blank, or preform, without modification. If the 
ultimate result is a smal 1 point, then it is en
tirely possible to eliminate the preforming 
stage $ use the flake as is, and make the entire 
artifact by pressure alone, However, reducing 
the r ough piece tD the finished artifact by 
pressure alone requires a greater outpu t of en
ergy than when the worker uses percussion to re
duce the su rplus materialc 

BLADES ~ A blade is a specialized fla ke with 
parallel or sub-para l ]e l latera l edges, the 
length being equal to 9 or more than, twice the 
width, 

Blademaking is the most efficient way of 
utilizing the raw ma teri al for blanks? When good 
quality material is scarce, blades represent a 
frugal and economical means of conserving stone. 
Blades can serve a dual purpose. They may be 
used freshly struck from the core as good cut
ting implements and, when dulled, they may be 
modified into projectile points. 

A blade large enough to serve as a blank 
for a projectile point can be removed from a 
core by either simple direct percussion, in
direct percussion, or a combination of pressure 
and percussion. If properly designed, it has the 
outline of the proposed point, thereby requiring 
a minimum of flaking for its completion. 

(To be continued next month) 
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(FLINTNAPPING continued from July) 

For almost all flintnapping, a low seat is 
desirable for it has the ad vantage of raising 
the p~o:-s terior above the level of the fee t an d 
enables the worker t o us e the thighs and kn e e s 
for s upport. When dciing per c us si on work, and fo r 
increased leverage dur i ng pr es s u re work, the 
left knee or the top of t he thing is us ed as a 
support for the wrist of the left hind hold i ng 
the objective piece. The seated positi on also 
permits the worker to use the ri ght thigh as a 
fulcrum and hinge for the right elbow, thereby 
increasing the accuracy of the blow. Also, as 
the blow is struck, the knees may be gradually 
brought together to increase the accuracy of 
the percussor's contact and deliver the blow at 
the correct angle to a predetermined point on 
the platform of the objective piece . 

BLANK FORMATION: Using the above de s c ri bed 
po s ition and method of s triking, an initial 
flake is detached from Or:)e end of t he cobb]-e by 
striki ng with a ha r d hammer s to ne at a low an gle. 
Then t he cobble is t u r ned and the sec ond bl ow 
del iv ered on l he pl~e su rface lef t by the de~ 
t a c hed fl ake , and s o on a round t he per i meter of 
the cob bl e As th blow is struck on t h - mar gin 
of the objec t ive piece, t he left hand in vo lu n
tarily responds to t he subjected force of t he 
percu ssor, causin g the left hand to r oll the ob
ject ive piece upward , synchronizing t he blow 
with t he point of contact. 

By tur~i ng the cobble and a l ter nating t he 
flake r emoval, t he p l ane · u r face left by t he 
pr ev i ousl y de t ached fla ke s erves as t he pl atf or m 
for t he next flake r emoval. 

PREFORMING : The billet, o r hammerstone, 
used f or pr eforming is desi gned wi t h a r ounded 
working end to pe r mit g reater str iking tol er ance 
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of the edge. Also, the rounded end gives the 
percuss or a g r eater a r ea of contact surface and 
therefore, a glanc i ng blow can be del i vered t o 
the edge .without str ik i ng t oo far i nt o the body 
of the p r efo r mo f he tolera nce of t he b l ow i s th 
dist anc e of t he t angen t of t he a rc of t he r ouhd 
~d e dge of t he percu s s o r o For p r ec i si on fl aki ng 
t:he ,-ou ri ded ~e nd b i 1 ·, et 3 o r hamme r·s t one,i ha s a 
dis t in c t ad van t ag e qv~ r t he d is c oi dal hammEr-
. l: o t IE:! . , ~ f o r t he f 1 a t t: e r d i c o ·i d a I u r fa c e I i mi t s 
it ~ wid t h of t he con t ac t a r ea be tween t he per 
c us s or and t he objec tive s tone. 

A 1 1 i r r e g u 1 a r i t i es mus t be removed .? t he 
b i a nk is s tra i ghtene d, t hi nned i na rr owed , and 
8hape d i n t o the form of the pr opo s ed artifact. 

To reduce breakage caused by s hock j t h i n 
ni ng is st ar ted on the pla tform s at the di st al 
en d of the blank. The pe rc uss o r is direc t ed at 
$C r aigh t line t o t he platform , but at s lightly 
l e ss t han a ri gh t angle t o t he long ax is and 
angli ng towa r d t he g r avitational center of t he 
objectiv e pieceo The s t riki ng angle will vary 
a ccor di ng to t he des ir ed t hinness of the pre
for ming. The thinner the pref orm, the flatter 
th e striking angle; the t hicker the preform, th1 
s teeper the striking angle. 

After t he first large irregular ities are .' 
r ~moved, t he edge i s prepared f or the next s ~ ~ 
ri es of flake removalo Edge beveling can be 
do ne by an alternate technique of turning the 
ma rgin. The edge of the preform is pre s sed i n
war d against the edge of a smooth anvil stone a1 
ri ght angles t o the face of the propose d artifa, 
Wh en t he bevel is approx i mately at a 450 ang l e, 
t he n the edge is ru bbed forward and backwa r d 
a gainst the anv i l stone in a cutting mot i on to 
r emove any s harp , weak edges. Afte r each margin 
ha s been flaked, t he edge mu st be re-p r epa r ed 
f o r platfo r m pu r poses i n o r der t o flake t he ap
po ~ite si de fr om t he oppo si te margino The b l ank 
i ~ pe rc uss ion-flaked b i facial l y and bilatera ll y 
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in this manner until it is preformed into the 
proposed shape of the finished point. 

The percussion tool used in t hese exper i 
ments was a sec ti on o f an t ler with the end 
rounded t o tr ansmit suff i cient force t o the mar
ginal platform to de t ach a flake of the desired 
dimens ion without prematu rely b r eak i ng the plat
formo An t le r is s emiLy ie1 d in g and, therefore, 
preven ts plat f o r~ crus hi ng of t he brittl e ob
sidian be i ng wor keds 

When a more refine d p ressur e technique is 
used to remove individuai flakes, the t ool ·is a 
piec e of antle r, bone, horn, s hel1, wood, or 
metal which is shaped t o a blunt po in t a t the 
working end. Press ure tool tips are rounded be
cause a sharp j po inted tool would not have suf
ficient strength t o remove a flake wi thout break
ing the pointed t ip. The diame t er and size of 
the tool wi ll depend on t he size of the flake 
removed. As the detached flakes become progres
sively sma l ler, a tool with a sma]ler tip is 
substituted. 

Before the worker can start pressure flak
ing, the hand holding the objective piece (ma
terial being worked) should be protected with a 
pad of leather or other suitable material to 
prevent detached f lakes from being tjriven into 
the f1esh. If nece s sary, the objective piece 
may be rested on the padded t high, or on rests 
of wood, stone, or any medium which will support 
the piece as it is held in place by the fingers 
or heel of the 1 eft hando ~ 

If wood or stone is used for the rest, it 
should be covered with a thin layer of yielding 
material so the objective piece will be evenly 
supported, otherwise acciaental fracture could 
occur. 

(To be concluded in September issue) 
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(FLINTNAPPING continued) 

FRACTURES: Should the irregularity be a 
step or hinge fracture, a short pressure tool 
with a flat thin tip is used to remove the bal
ance of this flakeo 

A Step Fract ure occurs when a flake termin
a te s prematurely in a right angle b reak o The 
t ip of the p ressure tool is pl ac ed on t he right 
angle of th e step fracture and pressed downwa rd 
as almo st simultaneousl y outwar d force is a p
plied to detach the mass from the fa ce of th e 
artifacto If the right angle break of the step 
fracture has e nough bea r ing surface to with~ 
s ta nd these two forces, t hen the balance of t he 
b roken flake will detacho If it does not de-

tach, then the worker must establish a larger 
platform. To do this, the pres sure t oo l i s seat
ed on the margi n of the artifac t di rectly a bove 
the right ang l e b reak and the wo rker del i be r at e 
ly terminates a second flake in -a step f r act ure 
in the same place as the orig i nal breako Th i s 
establishes a larg,.,er platformo The pressu re tool 
is ~then seated : on this platform and downward and 

· outward force is applied to detach the unwanted 
masso 

Hinge Fracture: A hinge fracture term i nates 
in a concave break rather than the right angle 
break ,· of the step fracture. Removal of the 
hinge fracture is accomplished in the same man
ner as the step fracture. 

TURNING THE EDGE: After the surface of the 
preform has been made uniform by removing the 
irregularities, step and hinge fractures, then 
the edges are made even and straight. The arti
fact is held on the pad in the palm of the left 
hand. A rodlike pressure tool--bone or antler 
tine--is placed parallel with the edge at a 
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r i ght angl e to the longitudinal axis of the ar
tifa ct. As the right hand presses the tool 
downwar d , it al s o appli es i nwa r d pres s u r e t o the 
leadi ng e dgeo A shear i ng motion r es ults and the 
pr o j e c t io ns a r e r emo ved in a st r aight l i neo Th i s 
a c ti on is r epep t ed b if ac i a 11 y and q i later1y un
t i l t he p r ef o r m has straight e dg e so 

Tod ~ ~c h f la ke s wh ic h wil l c u rv e beyo nd 
the med ian li nc -- o r to t he opp os i te mar gi n --the 
ieft han d hbldin g the obj ecti ve piece is re la xed 
wit h t he fin ge rs exert i ng just e noug h pressure 
to su pp ort: the a rtifac t . Thi s pe r mits t he a r ti 
fa c t to rol l slig htly wren p re s sure is ap pli e d , 
t he r eb y d~ ta chi ng a cur ved f la keo Excessive pr es
~ure c f t he left fi nge rs wil l f reque ntly c ause 
the a rt ifa ct to br ea k when pres sur e i s exert ed 
by t he ri ght hand o The l eft ha nd mu s t be pro
tected by padding to fit the palm of the hand-
e i ther l ea th er, c l oth, f iber, s hr edded i nner 
bark ( sa ge brush, cedar , etc.), a gr ooved pi ece 
o f wo od, o r a padded s t o neo But t he palm of the 
ha nd must be cu ppe d to pre ven t the padding from 
to uc h ing t he par t of th e surface of the a rtifact 
be in g fl a~ e do This manne r of padd i ng a nd cu ppi ng 
t he ~a im will a l l ow clearance fo r t he f lak e de
tachment a nd t he re b y avo i d p rema tu re fr actu r eo 
ni ffe r ent pa ddin gs cff e r d i f ferent resis t ance to 
th e objec t ive p i e ce a nd, th er efo r e, will vary the 
fla ke cha r ac t e ro By holding the l eft hand rigid 
and us in g a re s is ta nt pa d, the applied pressure 
will de ta c h flakes which terminate with a feath
ered e dg e o If the pad is soft, then the artifact 
will mo ve a nd cur ved flake s will r es ul t . 

Th e o rder of flaking is a matter prefer
e nc e o One so on becom ~s accu s tomed to removing 
~he fl ake s in a serie s along one edge from left 
t o r igh t (from the base to the tip) or vice 
versa, or by remov i ng them alternately from the 

ame margin but from opposite faces. 
To p r ovide streng t ~;, the long, narrow, barb

ed Hohok am point mu s t ~e left thick at the me-
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d i an l i neo The edges must be mad e t hin so the y 
can ultimately be deeply notched and some of t he 
notches alte re d into barbs. This is ach i eved by 
detaching flakes which lea ve la r ge bul bs on the 
ma rgin and wh i ch a re qu it e wi de in rel atio ~ t o 
the i r len gth and terminated by feathering at the 
median line. Thi s leaves t he median line fairl y 
t h ick a nd the edg es s ligh t l y conca v6 . Th0 in t e r 
va l of placing the too ) on the marg in , the wi d th 
of t he t i p of the pressure tool, and the amou~t 
of pl a tfo r m det ac he d with th e f l ake determi nes 
the width of t he f l akeo If the t i p of the too7 
is set f a r back o~ the pl a t form , the deta ch~ d 
fiake will be wi de and thick at that ~o int , fo r 
the platform is adh e ring to the detached fl ake . 
If t he tip of the too l is s et ne a r t he edge of 
the ~la t form , a thin flake wi ll be de ta c hed wi th 
les s platform adhering. 

TIPPING: The d is ta l · e nds of projectil e 
poi nts must be mad e sha r p to allow pe ne trati on 
of both the art ifact an~ the shaft o _ 

The d is ta l end of the project)1e poin t is 
placed f l at on a solid s urface which has b een 
previousl y covered wit h a sin g l e pie ce cf l~at h
e r or hideo This padding conforms with a ny 
s light ir regula ritie s in the artifact a~d s up
ports and provides uniform r e sistance du r ing th e 
application of pr essu reo The comp ressor i s a 
slight l y ro und ed but semi-pointed piece of bone . 

The point of the pressure tool is placed on 
the margin of the tip and downward pressure is 
applied vertical to the l ateral edges. No in
ward pressure is a ppliedo This single dir ecti on 
of vertical pressure to the edge c~ases the 
flakes to ' terminate at the median line of the 
tip, thereby forming a ridge down the center. 

1 i The most common method of tipping is to finger
hold the tip of the point and press the flake 
off diagonally from the tip toward the base, 
leaving a chevron or herringbone pattern on 
both faces of the tip. 
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1 

C, 

( a Position for method of turning edge to pro
duce bevel, a stage of platform preparation; b) 
pres sure flaking method using back of left hand 
supported against inside of left thighj exertins 
greater force; collateral or diagonal flaking 
ma y be done in this position depending upon an
gle at which force is applied in relation to 
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e, 

lateralmargin o poin~ 
c) pressure flaking 
method used by Aus~ 
traiian aborigines, 
w· orce applied 

· ·w f m worker, and 
od of support may 

f, ; d) pressure 
flaking method wit h 
forc e exerted awa y 

from worker, use of wood as solid su pp ort shown, 
but softer sup~ort such as top of th ig h ma y be 
used: e) simple freehand hol~ing method used for 
notching and serrating points with thin margins 
not requiring removal of large flakes, wi t h right 
thumb pressed against underside of middl e fing er, 
left hand, which locks two hands together for 
leverage and stability; f) pressure notching with 
left hand rested on inside of left thigh, knees 
may assist for additional force, interlocking 
right thumb and fingers of left hand provide fur
ther leverage and stability. 
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