
NOTES ON EXPERIMENTS IN FLINTKNAPPING: 4 

TOOLS USED FOR MAKING FLAKED STONE ARTIFACTS 

By Don E. Crabtree 

We cannot fully explore the flaking tools 
of the abo riginal without al so including a con
sideration of the implements used to secure 
the raw material for the making of stone arti 
facts The mining implements are most im
portant, for they give a clue to the mining 
techniques . 

The quarrying and mining of raw ma
terial for artifacts is an exacting and hazard
ous jcb, because much strength is needed to 
pry loose large blocks of stone and the worker 
is often struck by sharp flakes flying through 
the air. The stone must be removed in large 
enough blocks to produce artifacts of adequate 
size and must not be subjected to battering 
and bruising by indiscriminate pounding. 
Cracked, bruised, and weakened stone is not 
usable for the manufacture of artifacts and 
most quarries give mute evidence of poorly 
mined and rejected material. 

Each source of raw material involves dif
ferent sets of problems. The more massive the 
block of material desired, the more difficult it 
is to remove arid also more diff icult to protect 
from bruising. If the raw material were found 
on the surface, the problem of mining was 
eliminated . However, if the stone was found 
ill situ, then an assemblage of tools had to be 
designed to mine it properly before it could be 
worked into useful artifacts. The quarrying, 
quartering , blanking and rudimentary pre
forming were done , generally, by the use of 
hammerstones . Wood, antler, bone or stone 
picks, wedges and scrapers could also be 
used to remove the overburden, expose cracks 
and fissures in the lithic material and lay bare 
any irregularities that could be used as strik
ing or wedging plattorms for mining with per
t:ussion tools . 

I have done much quarrying for lithic ma
terial and have used sledges, mining bars, 
wedges, Jacks, and abandoned aboriginal tools 
for the work. After several hours of strenuous 
labor, I succeeded only in removing one or 
two usable pieces of stone. This has con
vinced me of the tremendous amount of 
force and ingenuity necessary to detach large 
flakes or pieces of usable material for the 

making of artifacts. When mining, the worker 
must either strike toward himself, or sideways, 
so that he is often hit by flying flakes Some 
of the large flakes quarried during prehistoric 
times were twelve to fourteen inches long, six 
to ten inches across and an inch and a half 
thick. 

Removing flakes of this size re qui res 
a heavy, shock-resistant hammerstone. The 
mechanical prob I ems involved in breaking 
over a hundred square inches ( l 08-2 l O cu . 
inches) of flint-like material could not be 
overcome by just using a hand-held hammer
stone . Thre.e or four men may have worked 
together by attaching thongs to their weighty 
hammerstones. 

DIRECT PERCUSSION 

Percussion tools SPen at quarries include 
ovate, discoidal, lenticular, cylindrical, spher
ical, conic a I, and bi conical shapes. These 
tools are found in many sizes. Various ham
merstone types ore designed to fit certain 
phases in making artifacts' or to suit certain 
types of mining operations. Their shape was 
governed by the manner in which they were 
held and the specific type of work they were 
to do. The ovate, spherical, conical or bicon
icol tools were used to restrict the force of a 
blow to a confined area . A percussion tool 
with either a convex or pointed working sur
face will make a well-defined cone or a par
tial cone. The apex of the cone will be the 
same size as the area contacted by the per
cussor . The piece of material . called a flake, 

· removed from either the core, or the artifact, 
wi 11 have, at its proximal end , a remnant of 
the cone. The flattened apex of the cone will 
indicate the area contacted by the hammer. 
A fine definition of the cone will indicate that 
a hard hommerstone was used . If the percus
sor is a soft hammer, it wi 11 contact more 
surface area and will conform with the sur
face being struc k This results in a diffused 
bulb of force . 
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Discoidol and lenticular types of percus
sion tools ore used on both cores and artifacts 
for striking a confined area such as a prepared 
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•form . They are held in a different manner 
· answer a different functional need . The 
1e 1s held between the thumb and fingers , 
Jne holds a saucer edgewise. The striking 
tace of the hammerstone is around the en-

t.: perimeter and it is rotated to insure on 
e e n, uniform surface on the leading edge 
:;ecause force is concentrated in this way, the 
;:;1ct form is prepared by abrasion, or grinding, 
5o :t will not be crushed by the force of the 
blow Flakes removed by this type of tool 
w11 i shew a different character on the proxi
mc i ends than those removed by other types of 
~cols. 

It is common to find simple forms of 
scrapers at quarries and they are usually mode 
er wide flakes of material obtained from the 
quorry. Their purpose may hove been to re
move soil from the overburden and to ex
~se crevices and crocks to assist in the min-
1"1f; operation. Abrading stones ore also found . 
These were used to remove the overhang from 
the top cf the core face for platform preporo
: 1cn. b~tsuch stones are more commonly found 
0 :- me distance from the quarry. In such places 
· .;eems that the artifact was finished. 

Stone hammers were the chief tool used 
mine the flint-iike material. Selection of a 
--n merstone was not accomplished by in
:riminately picking up the first cobble or 

..: ndea bouider that was available , as the 

.)Ken end utilized percussion toais found 
, a _ quarry would lead one to believe. Per

c_ss1on tools used for mining, or tool making, 
ere :.isuallv of tough , granular stone which 
,c;; ,good resistance to shock and abrasion. For 
CT"mung, they range in size from three inches 
_r ammeter to as much as twelve and fourteen 
·ir.ches in diameter and they weighed from one ::ic G half to as much as twenty or thirty 
---... unds. Fer toolmaking, hammers vary from 
:-ne to four inches in diameter. i=or blade 
-r:n;kmg they ore ot various sizes · from the 
ierv small for microblode removal to the very 
.cirge for detaching bigger blades. Hammer:,:0ne size i_s re lated to the dimensions of 
'_e flake being removed. Percussion tools ore 

c: · beth hard and soft stone, depending on 
, .. '1\Clit work is to be done. Selection must in-

~ Jde size and material to suit each purpose. · 
f ~r-molly, hammerstones are selected from 
~- · ter-worn boulders or cobbles . They ore then 

i ,n their natural form, or slightly altered 
i t the specific problem of the mining of 
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the quarry or of fabr icating the artifact , 
whichever the case may be I Fig 1 a-d) 

. Hard stones are normally those with a 
high silica content, such as agate, fl int and 
chert nodules , chalcedon1c rocks . and ce rtain 
types ot hard basalts and rhyol 1tes, J1 or1tes, 
andes1tes . quartzites . and others of this gen
eral consistency These are useh .. 1 to induce 
great shock with a minimum amount of vel
ocity . This is important when removing targe 
flakes from the ground mass, and also for 
rough preforming. 

The shock from the hammerstone to the 
artifact becomes critical when the ,..: rea of the 
flake to be removed becomes greater than 
the cross-sectional area of the object, and 
some artifacts reveal only a part of the scar 
because of the overlap of subsequent flakes. 
Thinning of artifacts to this degree required 
a different technique other than those merely 
hand-held and struck with a hammerstone. 
Direct percussion with a hammerstone has 
certain limitations of accuracy and, even wi• 
sott hammerstones. the shock on the ortifac. 
is excessive. This shock factor may be partly 
overcome ':"Yy the use of different types and 
sizes of percussion tools. The hafted hommer
stone, er billet , affords a partiai solution to 
this problem by ailowing the soeed of the 
percussor to be increased. Critical thinning 
requires a change in tools and methods . i=or 
excessive thinning, it :swell to use a billet or 
to design a suitable hafting for the percussor 
and make a proper isolation of piotforms. (Fig. 
1 d-h) . 

Percussion tools made ct softer stone . 
.:mtler, norn , bone, ivory and wood . are useful 
for removing sma Iler flakes and olades and 
·.v iii not bruise the material. A.aote :iammer
stones used on obsidian will cc~se shattering, 
coilopse of platforms, induce unseen stresses 
1Jnd will render the materiai useless. ,.\ softer 
percussor wiil not have these d i effects . How
ever, some hard hammerstones will become 
softened from repeated use unti I they have 
the same qualities as a sott hommerstone . 
Softening ,s caused bv overlapping cones on 
the point or edge of the hammer. 

't is important that the percussion tool 
be ot a material other than one that has the 
vitreous qualities ot flint . agate, chalcedony 
or those with a pronounced concho1dal frac
ture for, upon impact, they will pro 1ect flakes 
toward the user causing cuts and 1n1ury. How-



ever, when no other material was available, 
hommerstones of flint-like mater i a Is were 
used Flint-like hommerstones were usually 
d1scoidol and doubly convex, with the edges 
battered and rounded around the entire per
imeter The rounded edge gives a resistance 
to breakage not fou nd in on angular piece. 
A hommerstone of flint -like material is much 
me re difficult to central, for it causes ex 
cessive shock to the material being mined, or 
worked . It 1s almost impossible to avoid shat
tering of the artifact or row material. A hom
merstone of such material will break 1ust as 
easily as the row material or the artifact . It 
the hamme rstone is hand-held, it may col 
lapse and cause in1ury to the worker's hand . 
There are, however , areas such as portions of 
Utah No rthern Arizona and New Mexico 
wher~ material for good hommerstones is 
limited because of the Permian sediments, 
and the aboriginal hod to resort to the use 
cf chalcedonic types of material for percussion 
tcols Sometimes aborigines in that area used 
dinosaur gastroliths. · 

Percussion hommerstones con be in a va
riety of shapes and sizes, but size and shape 
must be in relation to each mining operation, 
or with each technique in the stages of pro
duction of a stone tool. Hammerston2s nor
mally graduate in size from large to small as 
the flaking work progresses. Large, heavy 
hammerstones are necessary for the quarry 
work, smaller percussion tools being used as 
the artifact nears completion. Many artifacts 
were finished by the use of the hammerstone 
alone. 

In addition to hard and soft hammer
stones, percussion tools are of antler and other 
organic materials Antler is carefully selected 
frcm prime antler of the caribou, moose, elk 
or large deer . Old, dehydrated, weathered an
tler is entirely too brittle to use as a tool. 
The bulbar end of the antler is the ideal por
tion to use for percussion work, since it is 
ccmposed of both bone and antler with none 
cf the scft spongy interior found in the bal
ance of the antler . It has more weight and, 
therefore, imparts better balance to the bil
let It is best taken fresh from the animal, 
as the shed antler loses much of its mass. The 
initial cut should be made close to the skull 
and then cut about ten to twelve inches from 
the burr The extension of the antler provides 
the handle The base and large parts of the 
antler are used for percussion work (Fig. 1 
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e-g) and the tines ore excellent for pressure 
flaking (Fig 2b, 3a ond f) 

The amount of spongy bone in the interior 
of the antler varies with each animal and 
each species has antler of different quality. 
For example, the antler of caribou has a 
thinner but tougher exterior than that of the 
elk, moose, or deer The tough exterior of the 
caribou antler makes it ideal for use ac:. a billet 
for percussion work , but some ore unduly 
light When heavy percussion work is re
quired, the bases of the antler are best . The 
base of the moose antler is straight and some 
moose antlers are very heavy, enabling the 
worker to remove large blades from a core. 

Percussior tools of antler and other or
ganic materia ls may be used as the striker 
em p Io y Ing two different percussion tech
niques. 

I. The worker holds the section of antler, or other 
material in the hand in the same manner as one 
holds the unhafted hammerstone; i.e., held ver
tically by the fingers . Percussion tools held in 
this manner are used primarily for making blades 
or removing flakes fror· a core . These tools are 
normally shorter and I ✓ 1er than the billet . The 
ends, not the sides or corne rs, are used. 

2 . Antler is used in the billet technique, i.e., the 
percussor is held at one end in the manner in 
which one holds a hammer handle. 

When the antler is us~d in the same man
ner as a hammerstone, it eli ,ni nates the end 
shock to a degree not possible with a hammer
stone, qnd a very forceful · blow may be de
livered without bruising the edge of the core. 
There is also an absence of incipient cones 
when repeated blows are delivered to a core 
by the antler billet and the flake scars are 
more diffused than when using the hommer
stone. 

After good material hos been secured 
either from the surface or by quarrying, the 
next step is to reduce the blocks or boulders 
into either core tools, flakes or blades. This 
was dcne by both the writer and prehistoric 
man with the use of stone percussion tools . 
My experiments incorporate the use of the 
anvil to support the rough lithic material. The 
anvi I is used when quartering the rough mass 
of material as well as when removing large 
flakes and blades. The use of the anvil is not 
as the name would imply . One normally thinks 
of an anvil as on object on which metals are 
pcunded and shaped In flintknapping, the 
anvil 1s used to support the material and pro-



,e inert ia for the artifact. The blow must 
· be directed towards the face of the stone 
., ,I and through the lithic material , for the 
w will be opposed by the anvil and the op

, ,ng forces w, II either cause shattering or 
•I induce strains in the material, rendering 
worthless. The blow must be applied in 

;c h a manner that the force will be de
flected owoy from the resistance of the anvil 
This causes a shearing effect from the oppos
ing forces, yet they ore not in direct oppositon. 
The immobilization of the lithic material on 
the anvil allows the stone to be cleaved with 
the application of a minimum amount of 
force . 

The shape ond conformation of the anvil 
must suit each specific function, whether it 
be used as a simple support, or to strike 
against when using the block-on-block tech
nique. When this technique is used, the anvil 
must be hard and resistant. Anvils con be of 
mediums oth_er than stone. They may be of 
antler, bone, horn, wood and materials that 
are semi-y ielding. Prehistoric people probably 
mode use of anvils for quartering and for 
blade and flake removal. These are some
times hard to recognize in the debitoge, for 
they are usually of the same material as that 
ound in the quarry. 

By using a hammerstone, these blocks, 
)dules, or masses of material ore then formed 
to blanks, later to be made into preforms 
1d ultimately finished into artifacts. The 

:.immerstone is used to pore all of the un-
,;esirable material such as cortex, inclusions, 
vugs (crystal pockets) and improper texture 
from the blank. The blank is now ovate or 
must be further reduced to the stage of a 
discoidol, thick and excessively heavy. It 
must be further reduced to the stage of a 
preform which con be transported to the place 
of occupation for the final finishing. The pre
form will be larger than the finished artifact 
but the general shape will be roughly the form 
of the completed tool. There is little evidence 
that all the stages of artifact manufacture 
were completed at the quarry site, for rarely 
is the quarry a suitable place for the time
consuming work of flintknopping . It appears 
that the aboriginal preferred to rough out 
blanks and preforms at the quarry and do 
his finishing u n c' er the more comfortable 
conditions of the campsite. There is some evi
dence, however, that large bifaciol artifacts 
"ere mode at the quarry. 
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Billets, rods, clubs; o r hafted tools may be 
of soft stone, an tler, wood, horn, shell, ,va ry 
or bone 

I first become aware of the use of billets 
in 1938 when , with the late Dr R A Stir
ton , I was doing some pol eontolog ,col recon
naissance work for the Univers,ty of Cali 
fornia . We were comped at a ranch which 
hod been establi shed in the early seventies in 
the v,cin,ty of Walker Lake, Nevada The 
elderly owner told of the Poiutes who hod 
lived there when he was a boy . Any hard 
wcod left unguarded would be token by these 
Indians, and the spokes of the buggy wheels 
and tool handles would constantly disopp~or. 
The Indians told him that they used this 
hard wood in the making of stone knives . 
The rancher hod never observed them mak
ing the stone knives, but he said they did 
use what he called "flint spikes" for their 
arrows. When we later found a deposit of 
obsidian in Northwestern Nevada, I was able 
to try the wooden billet technique. I applied 
the handle of my prospector 's pick to the 
obsidian nd was delighted with the results. 
Prior to t 11s, I hod always used the hand-held 
hommerstone as my percussion tool for rough
ing out a preform and then resorted to hand
held pressure for finishing. The wood billet 
worked very well as a tool for the intermed
iate thinning stage. Whereas the hammer
stone made art ifacts with well-def ined bulbs 
of percussion, the wood bi I let a I lowed the re
moval of wide, thin flakes with a very diffused 
bulb of force. The billet struck flakes had 
much the same character as some of the 
prehistoric ones. This also led me to con
sider the technological patterns related to the 
tools used in the manufacture of artifacts. 
Since then, I hove found very distinct flake 
types that may be related to both tools and 
technology. 

INDIRECT PERCUSSION 

The use of indirect percussion involves the 
use of an intermediate too l to receive the 
force of a percussion implement . This allows 
the force to be projected through the inter
mediate tool to the pre-estobl ished platform 
on the artifact . Indirect percussion allows the 
operator to keep the angle constant and to 
accurately place, with control and precision, 
the tip of the intermediate tool This method 
allows and produces uniform flake removal. 
However, indirect percussion, does present the 
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worker with the problem of holding the pre
tormed material For good results, two persons 
ore requ i red one to hold the artifact and the 
other t , h o ld the punch and strike The in 

term eo• o te too , may be composite or of the 
some m oteriol The punch mo\. be of ant ler , 
h,)r r •, t ne , wood , ivory or metal (Fig l g , 
2 t & : 3 a ) The percusso r may be a rod . 
! ,:!le, club of wood, or hafted stone hammer 
, t= ,g I ci -h , The anvi l or support must be 
,) t m oterio is with sufficient resil,enC\ t o sup
oo rt l he o rt,toct without causing shock I• 
!he moter,ol o f the anvil ,s too hor:::J 11 wili 
crush tnc contact point of the ort,toct Anv; l _ 
c,r support may be of soft sandstone . wooc. . 
ontIe : , o r o pad of fiber, borv or hiae mov be 
;)1ocea be tween the artifact and the suppor~ 
r ~· rurth er dampen the shock Indirect per
wssion moy be accomplished with or without 
me use or the anvil. however, when the anvil 
Is used . o fiotter flake is produced. 

Haloing devices suffice as a poor substi
tute for o second person . Since holding devices 
were no doubt, made of wood and - fa c ... ,ings 
n0 records remain except the informat1c JIven 
bv tne eariv writers Catlin Sellers ono Tor
g~emodc There are many designs br clomps, 
vises , 7d secunna mediums and they are i1m
ite0 only by the- individual's ingenuity {Fig. 
2 Oi . 

The use cf the indirect percussion method 
bv aborigines concerns the writer because -of 
the apoorent lack of evidence of the inter
meo1ore tools. Mr experiments convince me 
tno7 this metnod is very usefu! in certain 
s~o::ies o+ the mokina of flaked stone artifacts. 
H c~ever, the oniy -real evidence I hove ever 
seer 0 1 :irehistoric man 's use of thi$ method 
is the too :s shown to me bv Dr Luther S 
::: ressmar These too is were 'made from sec
'. I,:,ns ::,+ ontIer cur near the base ot the skuh 
o · ngh+ angles to the long axis of the antler . 
Tnese we~e about one and a half inches in 
IE-1°;_:ith on .:; were cylindrical in shape. The peri 
merer cf one edge of the cylinder was otaced 
::r the l1~h 1~ material and then struck by an
other imp lement The scars also indicate that 
•I was rotated t o provide even wear on the 
suriace end which contacted the artifact . 

The 1nd1rect tool provides o larger surface 
ea to receive the blow and, therefore, force 

rnn be delivered with greater intensity and 
more velocity, thereby producing flatter 
flakes . By flatter, I mean a flake with less 
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curve This techn i que also terminates the 
flakes at the distal end without margin, or 
what i coll " feathering ", w ithout hinge or 
step-fractures 

The indirect tool hos proven to be m ost 
useful tor the removal of large blades from 
::: o res One tool used fo r thi s method Is a 
wooden :::hes! crutch with a pro1ect1on on the 
distal end which receives the blow The :::hest 
crut ch used by '.)ne person Is a pressure tool , 
t.>ut ,f o second person strik es a pro1ect1on 
on the crutch , 1t then becomes an intermediate 
tool Tne tip of the crutch is piaced on the 
core, or artifact . and the first person applies 
pressure with his chest to the prox1mo; en:l 
of the crutch .. while the second person s1mul
taneouslv strikes the pro1ect1on at the d1stai 
end of the end of the crutch. This method al
lows the worker to exert both downwora and 
outwara pressure, while the second person 
delivers a biow to the crutch with a billet. or 
percussion implement. This same type of crutch 
tool is used for mokmg polyhedral cores, but 
pressure atone is used. The chest crutch has 
proven satistactory ror removing the channel, 
or fluting flakes in replicas of the Lindenmeier 
type Foisom point (Crabtree 1966, Fig. 13, p. 
27) This rype •of tool is also used , and good 
results obtained, on large bifacial artifacts. 
However, two persons are required for this 
method, the first person to apply pressure to 
the crutch and the second person to reposition 
the artifact and hoid it in the proper posi
tion after each flake removal. Should the ap
plieo pressure be insufficient to remove a 
flake, then the second person may assist by 
striking the projection at the distai end of 
the crutch 

If a se:ond person 1s available , the artifact 
mav be nand-held by the second person 
against two wooden pegs driven into a log. 
The second person may also ho ld the arti
fact edgewise against two stokes secured in 
the ground, sufficiently cl ose t o support the 
ort1tact, yet providing space tor the pressure 
crutch or Ind i rec t percussion too i When 
stakes ore used, o piece of wood. or similar 
material , must be placed flat on the ground 
between the stokes to support the artifact and 
prevent it from being driven into the ground. 
Because this technique requires two persons 
and I hove hod no one available to help, 
there is still need for further exper iments. 
When two persons ore not available, then 
blades can be removed from o core by using 
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The materials of the indirect percussion 
I ore very important fer successful flaking . 
,; must be of o material that will withstand 

the shocl< delivered I v !hC: percussion tool, 
tor the tip of the tocl has , tenc..:encv to col
loose, ~, <1isintegrate fr ,m repeated impact 
with the <,tone fhe t10 e, t the -ntermediate 
tcol must ce blunt to provide greater strength 
and to withstand the shock o f sudden impact. 
The tines of deer one elk antler are useable 
as tips , but ere shcrt-lived for they must often 
i::,e repainted as thev :Jecome soft or split 
from use. 

The use of stone for an ,ntermed\ate tool 
hos beth advantages and disadvanttes. The 
stone selected must be tough and e suffi
ciently hard to withstand the impa t of the 
;:>ercussor. If the intermediate stq'r-ie punch 
;s used , . .mhafted, its size leaves j ,ttle space 
~or placing and holding it on the artifact or 
~ere... The stone tool ci o creates mere shock 
voves and a more oror.cunced bulb of force. 
~ing cf the inre;medicte stone tool aids in 
.ompenmg the shock end prevents injury to 
e experimenter s hands. 

~e use of bone ,2imer hafted or un
rted tor an 1ntermec1ote ~oo, has not proven 
·v sotistcctorv for 1t scimters and breaks 
;en sub1ected to shock frcm the percussion 

·demer. t. 
The use of hard wood s .mscr,sfcctcrv 

Jnc does not !enc 1tseif ~o this pcrticutar 
·ecnn1c:ue for the wooci w1:I c1ss,pote the rorce 
,:;t the olow end ;t also spiinters excessively. 

ivory 1s one d the test ,-naterials tor 
ii'lTIO~rfig rips.: ~or the ounch tor :t is resistant 
to sclmtering end breakage and 1t does not 
siip or sctten os eosilv cs ::mtier. 

Cooper tics have prcven to be cne of the 
ii>est materials for this tvpe of excerimenting. 
-rhev, too need to ~e ;esnarpened often. as 
they become blunt .n a short t:me, out they 
do retain thetr point longer than antler The use 
ot copper as a toot was +Jroboblv I 1m1ted to 
o small group ot aborigines ,,; the ~~ew World 
and did not ploy o large part ,n stoneworking 

PRESSURE TOOLS 
i>ressure tcols are used t applv force to 
penmeter cf .:in crttfact to detach, with 
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oc'uroc, and precision flakes from 
face and ult•mately, design o tunCt 
The percuss,on '11ethods do not 
degree ,t control onu duol1cat,c..n o 
flakes that one can achieve with ~ ressure 
Pressure ♦ faking permits the w, rker tc c n
trol each ind1v1dual flake there! v reducing 
on artifact that 1s regular in form, with a 
shof'(, Cutting edge 

Fre«,ure flaking im~ lernents u,ec to alter 
stone fn m the rc,ugh tc the r1nisre•, ,:,;rt1foct 
ore moue ot many materials and ore ¥: ,,um
erous fcrms emu various size~ , Fig. 2 6-d, 3 
a, b, c, i-i, Size of tool varies depending on 
stages ot fabncorion ::;t the artifact Pressure 
too,s mav be mode of antler, bone, .very, rresh
or salt-water shell, hard wood. ~etc!, seed 
pods (nut ~t"t:!11) , teeth and ports cf tooth 
enamel, stone tlokes, blades), pebbles, nat
ural crystals , Jade, and flaked stone pressure 
appl icators. l suspect that what the flaking 
tool was made cf was governed, ·o a certain 
extent by what material was ava11able, Nhat 
type of work the tool was ;nrended to acccm
plish, the type of material being wcrke:::J -::ind 
what tecnniaues were being used The rvpe 
ot materials chosen and the design er the 
tcOI depended on what steps of monutccture 
the tooimaker intended to accomplish and on 
the ;:,tanned design and size of rre •inished 
,:;rtifact. 

..,..he materials cf wh·ch pressure •ocis -:re 
:node ere ·mportant: ;irst because or •heir 
ova11ab1 11tv· seccnc secause or the cnc1ce )t 
the mdiv;c:luoi er group creterences. m1rd, ~e
:ause of the 'Skii I with wn ich rhev were used, 
,Jnd •►urtn, because c-t the desircbie qualmes 
at the matenats used fer ;::;ressure •ools . .,..he 
moter;ai -::t rhe ::,ressure tool 1s ·esccns, ble, 
to a degree, tor the ;-echnique one c!"laracter 
ot the completed :irtitact : echniaues usea 
are certment re the mcteriol ot the tee, for 
the ·different quaiities .:t :cressure reel ma
terie l vcrv Some lock strength und must be 
des!gned to overcome this weakness, ,esult
,ng 1n a bit ot greater aimens1on Other pres
sure tcol material hos the obil1tv •o adhere 
tc- , and not sl,p on, the art:tact When slip
page does cccur, the platform must be re
designed tu twercome the tool :nodequccv and 
this results ,n a distinctive flake scar. 

Antle r 1s one of the best meter els for 
making t ols hr pressure work lF1g : b, 3 a 
and f J Its cnly disadvantage ,s that the tip 



1- must be constantly sharpened to keep the 
po ,nt un iform . Antler is also variable in qual
ity depending on the genus and speices, the 
diet of the animal, the rote of growth, the 
ca lc ium content , and on which port of the 
antler ,s used for the tool. It is important 
that the antler be free of natural oils and 
gre8ses and it can be cleaned by soaking in 
wet wood ash . Degreased antler will provide 
traction between the tip of the pressure tool 
and the edge of the artifact . When using dif
ferent mediums in my experiments, I find 
that antler, because of its hard structure 
resists abrasion, yet is soft enough to prevent 
crushing of edges . This allows the platform 
and the flake to be removed together, which 
leaves a razor-sharp edge on the artifact. 

Bone pressure tools ore usually more brit
tle than those of antler (Fig. 3 b, Q-i) . Bones 
from different mammals, birds, reptiles, and 
fish have variable qualities, d~nding on 
which part of the anatomy they represent. 
Ribs, if they ore large enough, ore preferable 
to the long bones but, unfortunately, these 
are n'lt readily available and often one hos to 

1 reso to the use of the limb bones {Fig. 3 h) . 
. ~one also must be degreased so it will provide 
more traction between the tip of the pressure 
tool and the material being flaked. A polished 
tip is undesirable. The more abraded the tip 
of the pressure tool becomes, the more firmly 
it may be ::,eated on the platform without slip
ping. Bones with polished tips were not pres
sure flakers, but probably served as owls. Bone 
tools for certain pressure work can be made 
from the whole bones just as they ore taken 
from the animal and they require only o 
slight amount of shaping. The splints, two 
on each side of the cannon bone of o horse 
are solid and pointed. If the distal end i~ 
obr9ded slightly, a splint makes a good tool 
for light :retouch (Fig 3 i). The penis bones 
of certain carnivores, such as wolf bear seal 
etc. are even better than the spli~t of horse~ 
and similar mammals because they have a 
greater diameter and require little or no re
shaping (Fig . 3g). The long bones of mammals 
should be cut lengthwise, either by scoring 
deeply and splitting, or by sowing. Cannon 
bones ca,:i sometimes be split by tapping a 
chisel along the backside of the bon~. The 
bones of birds and fish are usually too brittle 
and light for any use except notching and for 
light pressure retouch. 

Ivory constitutes the greater port of the 
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tusks of certain mammals such as the ele
phant, walrus, hippopotamus, mammoth, and 
the narwhal It has proven to be a very satis
factory medium for flaking flint-like material, 
but ,t, too, has many grades and · qualities . 
Ivory makes a very good pressure tool for it 
1s trne grained, elastic, and withstands abra
sion It is stronger than bone and not as brit
.t le The best grade of ivory for pressure tools 
seems to be that from equatorial Africa . It 
seems to be more durable and have more elas
ticity than other ivory . Ivory resists shock and 
splintering better than either antler or bone. 
Walrus ivory is also very good, particularly 
that near the tips of the tusk . It is also in
teresting to note that mature adults provide 
the best ivory. Ivory from the hippopotamus is 
ideal for the tip of the chest crutch, such as 
that used for the removal of blades from the 
polyhedral cores. It appears to be harder than 
that of the elephant, mammoth or walrus, and 
it also resi-sts slipping. Apparently this is due 
to a lack of natural oils. 

The use of mammoth ivory for my stone
working experiments hos been limited to a 
single section of fossil ivory tusk from Siberia. 
It hos proven satisfactory for pressure tools, 
but is considerably more brittle than that of 
the recent elephant. Possibly this i_ due to 
dehydration as well as a loss of oils. To dote, 
I hove riot hod on opportunity to experiment 
with the tusk of the Na rwhal but feel it prob
ably ployed little or no po rt in the stonework
ing industries. 

My favorite material for a tool is hard
drawn copper. It was also used to some extent 
by the Hopewellions (Shetrone, personal com
munication, 1940) and the Mesoamericans 
(Museo Nacional de Antropologia de Mexico, 
D. F. contains . archaeological specimens 
which illustrate this) . The limited supply may 
hove prevented widespread use. There may 
be some opposition to the use of metal in ex
periments. However, my concern when experi
menting has been to resolve the behavior of 
flint-like mater i a Is under percussion and 
pressure and the metal tip saves repeated 
sharpening and increases the number of ex
periments that can be done in an allotted 
time. Time and uniformity of tools ore import
ant factors in conducting experiments. Since 
the metal produces the some results as the 
antler tine, it is substituted merely as a time
saver. I hove conducted sufficient experi
ments over the years using every conceivable 



•I matefial to prove the rorallel results of 
h , and the mechanics cf working the stone 
1ain the same when substituting copper for 
tip (F,g 2 c and d, 3 d) Hard d rawn cop
has qualities not fc und 1n other metals. 

2 degree ot softness ot coppe r cl_osely re-
~, nbles that of antler o r ivo rv This ,s im -

1rtant . for 11 allows the fl1niy material to 
oe slightly imbedded in the copper so the 
tcol will not slip This pe rmits the flaker to 
remcve an edge without crushing, so that it 
remains sharp. When placed on a platform, 
the c:opper t,p will let the worker apply both 
inv.ard and downward pressure . In summary, 
ccppe r pressure too ls are easily sharpened, 
they resist slipping, and they have sufficient 
tensile strength for most experiments. 

Soft iron and bronze are also satisfactory, 
but brass and aluminum, known to engravers 
as a dry metal, ore much too slick. They are 
mentioned here only because I hove tested 
them, but I doubt they were ever used by na
tives. Tools made cf bronze, brass ,and alum
inum hove a tendency to slip. Iron way be 
used-fer pressure tools if it is soft or hos been 
slightly annealed. Cast iron and steel are too 
hard ta allow the stone to be imbedded in the 
-oc l. The result is slipping and crushing of 
,e edge of the artifact. 

Certain seed pods such as coconut, black 
1lnut and possibly others of a hard durable 
e ll can be used for pressure flaking. I pre
r coconut shell among these materials. Its 

'Jerous nature is different from that found 
,n most wood. Hard wood is very useful as a 
percussion tool. However, when used for pres
sure work, it rapidly loses its shape and be
comes splintered and soft. Ebony has proven 
the mcst satisfactory for pressure work, how
ever( there. may be many other woods of 
greater hardness and durability When a 
wcoden tool is used for pressure retouch, the 
tip cf the tool must be placed well back from 
the edge of the artifact . This is done to pro
vide a greater bearing surface on the wood, 
c:therwise the stone will be imbedded deeply 
in the wcod so that a flake will not be re
moved. 

Shells of mollusks, both fresh oritl salt 
water varieties of bivalves and univalves, can 
be used for both percussion and pressure 
tools (Fig . 3 1) Shell has both the hardness 

nd texture necessary for pressing oft flakes . 
10wever, shell must be selected from the 
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varieties that are of the correct shape and 
thickness Composition o f shell is variable 
and rhe denser varieties ore better 

Tee th make a good pressu re too l for re
touching an artifact The use c f teeth gives 
much the some res.ult s as pressure wo rk done 
with nubhcll Mammal teeth consist of den 
tine ar>d enamel and , in some cases, ivory, as 
previously mentioned The usable part of the 
tcuth i<; the enamel The teeth of most mam 
mals ore classified as incisors, canines, pre 
molars and moiors; but there is a vast differ 
ence in tooth structure and size among mam
mals Incisors of some rodents may be used 
fo r pressure work, particularly for fine re
touching, serrating and notching. The incisors 
of beaver, marmots, and other rodents a, e 
well suited for this kind of pressure tool. The 
canines of the many carnivores provide an 
array of sizes that may be used for assorted 
pressure teals. The sides of molars from the 
large varieties of ruminants o r-= well suited for 
notching too!s. But, because of their brittle
ness, tools made from teeth must be used with 
core and their use is limited to the removal of 
small flakes. One exception to this rule is the 
tooth cf the sperm whale. This tooth seems to 
be midway between ivory and the enamel 
from a normal tooth ,md I prefer it over other 
teeth for flaking tools. Sperm whale teeth are 
not unduly brittle, they are large enough to 
form a variety of pressure tools, and they can 
be compared favorably to the qualities of 
antler and ivory. 

Stone may be used as a pressure tool for 
applying pressure to the edge to resharpen an 
artifact . However, stone upon stone will slip 
and, therefore, it is difficult to use this as a 
tool and still control and duplicate flakes . The 
use cf pebbles will result in a distinctive flake 
scar. Such scars are usL1ally overlapping and 
of assorted dimensions. Jade is one of the 
toughest and most satisfactory to use as a 
pressure tool. However, it is expensive and 
net readily obtainable. My experimental tools 
of stone have been of jade, crystals of quartz 
and sapphire, flakes and blades of flint-like 
materials and a variety of pebbles of assorted 
compcsition. Pressure tools range from the 
very simple to the more comlpex . The simplest 
known tools would seem to be the pebble tools 
used in Aust r,1110 and described by Norman 
Tindale ( 196:>) He hos cbserved the abor
igines using their teeth to sharpen stone 
knives for use in the circumcision rites. As 



mentionec above l have found tooth enamel 
to be o sat,sf:i :::r or\ medium for pressure flak
ing and nc , e often used the exterior plates o f 
enome as n • tchin£ toois ,n the making of 
pro1ectilc oo,n t~ Tindole refers to the u~e 
of pebble<; tor removing pressure flakes by 
hond- h ,H ,nn the o~bb,e and roliinc or press
ing ,1 , ,n the: eagf, '."J f t 11e art ,tact · hove t ne ::; 
th ,s technique ,~in - ' hove obtained sot,sfoctorv 
result s 

The mc,,t comple >, pressure tools are prob
ably those usej by the Eskimo They ore made 
of iv0 rv, ontier and horn and hove rep1ace
oble bits (F,g 3 b;, The bits serve a duo ' 

( 

purpose, w1rh one end for shaping and edg-
ing, the other for notching. Melgaard ,per
sonal commun1co r1on, Nov. 1964) hos bund 
the bits, or oressure tips, to be madh of iron, 
bronze, ivory and bone Bone is most common, 
usually being the rib of the walru:L Rib ~o!"le 
is harder and more flexible than J',at ot the 
lon9 bones and, therefore, mor~satisfactory 
as o too! The Eskimo designed hand-held 
oressure tocl whicr conformed t the--worker's 

'jiiand and provided sufficient hand surface 
~QCltact to ovoid unduly tiring the fioking 
hand. ' 

Two other types of hand-held pressure 
tools from the Arctic ore noted and described 
by George MacDonald of the Notional Mu
seum of Canada (personai communication) 
"Those - from the Western Arctic, around 
Norton Sound, ore mode in two pieces; they 
are elbov- shaped and fit into the hand. They 
are ven comfortable to use and allow much 
pressure to be exerted. They ore mode of c 
variety of material tram wood to musk ox horn 
end bone. The flaking bit is invariabiv of 
ivory. I have not seen any of meta:, but our 
samples are tram a restricted area and time 
(cc i886). The second type is from the Hud
:.on Bay area collected in 1907-9. They ore 
made of a single piece of caribou antler. 
They are generally larger than the Alaskan 
type and ore held in a different manner. They 
also have cuts on the shaft to hold a pad of 
leather in place Some ore now missing this 
pad. The tips of these specimens are also gros
ser than on the Alaskan specimens Ol'.\Q .. may 
~ served slightly different purposes. It 
does not appear that tine retouching could b_e 
occomplished with them" (Notional Museum ot 
Canada, Specimen numbers IV-C-511, IV-C-
5110 IV-C-516 IV-C-5160 IV-E-204 IV-E-
205, 'iv-E-206, t'v-E-207), ' ' 
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MacDonald hos observed the differences 
,r construct ion and hol dina metno.Js. 1 om 
sure that a studv ot artifacts produced _ by 
these tool :, would shov. 01 fte rences ,n the 
methods 01 flake rcmova ! D:fterent type of 
pressure too ls and d,tferent methods ot hold
ing will oroduce 1dentif1able su rface choroc
terst,cs tha t mav De trac ed in time ana space . 

Leather hide :Y skins are vcr~ useful ir. 
r he stonework1ng indust nes . fo r the v provide 
::, means of protect mg the worke ~ ·s hands . A, 
protective mater1a : 1s most necessorv for the 
ieft hand when one 1s doing hand- held pres
sure work . M y ·favorite paa tor the left hand 
1~ made from a piece of leath er cut from the 
nei:k arec of the Plains ,son. It 1s thick, 
vet soft enough to conrorm to the poim of 
the hand Leather is cut to fi t the palm of the 
hand. and a hole is provided for the thumb 
(Fig. 3ci I also use leather as a dampening 
agent to r~duce shock to the artifact. Strips 
of hide ore used to serve the handles of the 
pressure toois and rawhide onci sinew are used 
to secure the tips to the handle (l= ig. 3b). 
Pads of leather, or hide , are also L.. ful for 
protecting the limbs for· both percuss ion and 
pressure work, 

SHOULDER CRUTCH 
The shoulder crutch is used fo r pressure 

retouching and for the removal of smo!I blaae
lets from cores The crutch is of wooa and 
designed with a cross piece to rest against 
the shoulder with staff about 14" to 18" long 
(Fig. 2d). A suitable pressure tip is attached to 
the distal end of this staff. The length may 
be variable, to suit the comfort and size of 
the- individual worker Use of the crutch al
lows the flaker to exert the ~reatest amount 
of pressure when hand holdina an artifact. It 
enables - the worker to take advantage of the 
leverage between the shoulders and the knees. 
This, in combination with using the muscles 
of the legs and th,ghs in opposition to the 
bock and shoulders, creates many times the 
amount of force that can be obtained with a 
simple hanJ-held pressure tool. This method 
allows the amount of applied force to exceed 
the weight 0f the worker To measure .the 
amount of force, I hove placed a smal I bath
room scale between my knees and put the 
tip ot the crutch on the scales and the cross
piece of the crutch against my chest or 
shoulder I was able to exert a force of 300 
pounds, y~ I weigh only 165. This tool is 



t useful for retouching large bifaciol arti 
s by means of pressure alone . 

ABRADING TOOLS 

The uses of abrading and grinding ma
,al s are endless. They are used to sharpen 
, tips of the pressure tool and for grinding 

rne edges of artifacts for platform prepara
tion The bonding of the abrosive, the fine
ness or coarseness of the grains and their 
hardness make them suitable for this pur
;:x>se 

Material for abrading tools can be of any 
substance with loosely adhering grains of sand 
o r of volcanic tuff. The substance must be 
soft enough to allow the grains to loosen as 
the abrasive becomes dulled. This prevents 
1he pores of the abrasive material from clog
ging and glazing . This is most important when 
grinding antler, bone, ivory,· or tooth enamel. 

I 
When the pressure tool is being ground . 

and sharpened, it is pushed, pulled, and ro
tated across the abrading stone, preferably 
c: loosely cemented sandstone or volcanic tuff. 
-his type of sharpening results in grove; being 

x n in the abrasive stone from repeated use 
ig. 3e). Sometimes these functional scars 
= erroneously called arrowshaft smoothers; 
wever, from grinding, the base of the 
oves is usually semi-concave or on inverted 
i t shape, whereas, arrowshoft smoothing 
JfS are parallel the entire length of the 

.. roding stone. 

Abrading tools used for platform prepara
tion may be of a much harder material, as 
flint-like material does not clog the pores 
of the abrading stone, but only dulls the abra
s ive gro ins . As the groins become dulled, a 
new fresh area may be used. 

After repeated use of the abrading tool, 
multiple parallel cross-hatching lines, or slight 
grooves, will appear on the surface of the 
tool. Sometimes they will resemble an over
lap of lines such as those we are familiar 
with in the game "tic, toe, toe". These scars 
result from exposing new abrasive surface'!--on 
the whetstone. 

LEVER 

The use of a lever as a pressure tool re-
1ved scant mention from early observers 
J, Catlin, Se II er s and Torquemada) of 

aboriginal flintworkers Yet , the use of levers 
and fulcrums must have ployed some port in 
the stoneworking industries Since the mater ials 
from wh ich the levers were made were not of 
the quality to withstand fire , or the ravages 
of time, there is much lack of ev idence of 
their use I find the use of the lever to be 
most important in resolving the mechani ca l 
behavior of flint -like materials I have used 
this device primarily on cores to interpret the 
amount of forc e ond the relationship of the 
downward and c utward pressures fo r removal 
of blades under controlled conditions. A de
tailed account of my results with this device 
will be given n another place . 

WEARING OF TOOLS 

There ore definite holding patterns of pres
sure or percussion tools which ore characteris
tic of each technique. The manner of holding 
when striking or pressing will result in the 
contact portion of the fool becoming abraded 
from continued use. Th i0 contact surface por
tion of the tool can be G.ognostic in determin
ing the manner in which the tool was held 
and gives a clue to which technique was used. 

The pointed (conical or bi-conical) ends 
of the hammerstone permi t the worker to 
strike in a restricted area. A tool of this 
shape and with its identifiable scars is gen
erally used for the removal· of blades by per
cussion. A hammerstone with a flatter, or 
semi-convex surface, is genera I ly used to 
remove wide flakes with a diffused bulb of 
percussion. The diffusion of the bulb will 
depend, largely, on the amount of surface con
tacted by the hommerstone. Should the hom
merstone be used for thinning and striking as 
on the edge of a bifaciol artifact, facets will 
develop on the tool from wear, for as one edge 
becomes worn, the hammerstone must be 
turned to expose new striking surfaces of 
the tool. Blows delivered by the hammerstone 
for thinning purposes ore struck in o different 
manner than those delivered for blade or wide 
flake removal. Flattening of the tip of the 
pressure tool denotes a straight downward 
thrust characteristic of removing blades by 
pressure. 

Pressure tools used for retouching on ar
tifact will show the edge striated and abraded 

· from the center of the tip toward the base 
and the tip o-f this tool will tend to sharpen 
itself from repeated use. When the pressure 
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toc l 1s p ressed downward e n the edge of an 
artifact , the tool develops facets and it must 
be repeatedly sharpened Ha nd -he ld pressure 
too ls used fo r tr imm ing flakes or turning 
edges will she w sc ratches and eros ion of the 
sides d th e p ressur e implement The micro 
g rooves on the t 1p u f the pressure tool wi II be 
opp rr x1mately at a right angle to the long 
axis of the tcol 

The tip of the notching pressure tool is 
not used, for it lacks sufficient strength to 
remove the material from the notch. The thin 
edge of the notching tool is placed against 
the edge of the artifact in such c manner that 
the tip of the tool extends above the arti
fact and pressure is exerted to either notch or 
serrate . Continued use of the notq:hing tool 
will erode a concave area in the e~ge of the 
pressure tool. When the tool beconies too worn 
to serve any fur tner use, the opposite edge 
can then be used. As the working edge of the 
tocl becomes worn, the tip of t¥ toQ.[ will re
se111ble an hourglass or will have a stron( ,d 
oppeorance. 

I 

/ 
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f:ig. 1 Percussion tools: a, andesite harpmerstone, a hard hammer for preforming and blade 
removal ; b, hammerstone of vesicular basalt, a soft hammer for preforming and blade 
removal; c, sandstone hammerstone, a S'.)ft hammer for work ing glassy materials; d, a 
medium hard basalt hammerstone modified for hafting and used for quarrying and 
splitting large cobbles; e-f, antler billets used for percussion flaking , e, 25.5 cm . long; 
f, 28.5 cm . long; g, section of elk antler, 27.5 cm. long, which may be used either as a 
billet for percussion work or as a punch for indirect percussion; h, hafted hammer, 30 
cm. long, with a head of water-buffalo horn which may be used for direct or indirect 
percussion 
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Fig 2 

C 

a 

a, clomp used for holding cores when removing flakes and blades by indirect percus
sion or pressure; b, wood haft with on antle r tip, 38 . 1 cm. long; c, wood haft with a cop
per tip, 29 5 cm long . both band c rnoy be used as pressure tools or as punches for 
indirect percussion, d, short crutch with crosspiece and copper tip, 40 .2 cm. long, used 
for pressure retouching or for removing blades bv pressure . 
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Fig. 3 Pressure tools : a, elk antler insert, 9.5 cm. long, may be hafted or used as is for pres
sure or indirect percussion, b, Arctic style pressure tool, slotted antler with bone in

sert, 19.4 cm . long ; c, leather pad for hand protection when doing certain types of pres

sure flaking, 17 .3 cm . long; d, awl handle with copper tip, 15 5 cm. long; e, an abrad

ing stone used to prepare tips of pressure tools; f, elk antler tine, 12.2 cm. long; g, a 

baculum used as a pressure tool , 14 8 cm long; h, pressure tool made with a piece of 

long bone, 16 3 C l"l lnng , i, splint bone used as a ,pressure tool, 11. 1 cm long; i, pres

sure tool mode of heavy mar ine shell, 10 2 cm. long. 
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