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ABSTRACT 

This paper dea ls with the resu lts of the author's 
attempts to replicate the obsidirin polyhedrnl cores and 
prismatic blndes of Mcsoamerica. Blades have been pro~ 
duced by the dir.ect percuss ion, indirect percussion , and 
pressure methods. The pressure method using a chest 
crutch nnd a clnmp produces cores nn<l blndes which are 
true replicas of nboriginnl specimens. The importrince of 
preforming: the ct're :ind of J)l.itform preparation is 
stressed, nn...i it is pointed out thnt, usually, actual removal 
of the blade offers few problems. However, to produce 
exhausted cores which show the perfection of nboriginal 
specimens and a lnrge series of ne;irly identicnl bl.ides 
requires good muscular coordination, high quality mate~ 
rial, the establishment of pattems or rhythms of motor 
habits, nnd the absence of distractions. The author also 
d iscusses the difficulties of recovering from mistakes in 
mnnufacturc . "' 

High~speed photogrnphy of prismatic blade removal, 
at 5,000 frames per second, has helped illustrnte the 

· behavior of the material ~nd of the stoneworker. These 
phot01Jr:iphs nlso inJ k:i re that under the present experi~ 
men t:il and photogr:-iphic conditions the :-iuthor (Cr:1.6.­
tree) is able to remove a prismatic bl:ide from a core in 
about 1,250th of a second. 

THE POLYHEDRAL cores of Central Ameri­
ca represent a distinct type of cyl indrical 

core, and their shape is the end result of the 
techniques used to remove prismatic blades 
vertically from the perimeter of th~ core. These 
cores revea l a technique and a degree of refine­
ment different from any other core type, and 
the cutting quality of the prismatic blades is 
unexcelled. In size, the cores range from 1 ½ to 
8 in. in length, and some are probably even 
smaller or larger. The prismatic blades are com­
patible in size, lessening in length as the core 
grows progressively smaller. Although the ex­
hausted core is an interesting object of study 
for archaeologists, it has never played a really 
important part in the tool industry other than 
providing evidence of use as an anvil, the mid­
section sometimes modified into an ear plug, and 
occasionally indicating use as a rea mer (Fig. 1) . 

Interpreting the manufacturing techniques of 
these cores and blades has been a challenge to 
the writer for many years, and it has resulted in 
numerous experiments with various methods of 
manufacture. I do not feel that I have resolved 
all the problems which confronted the workers 
of the past, but I have succeeded in producing 
cores comparable to those made by the people 
of Mesoamerica. The observations of T orque­
mada on seeing the early A mericans use the 
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crutch method to produce these ·prismatic blades 
have been invaluable to my experiments. How­
ever, he either failed to record the details that 
would be important to the stoneworker, or he 
has been misquoted by his translators. I find it 
impossible to produce blades in the manner he 
purportedly described. Trans!ntions of his obser­
vations were made by Sir E. B. Tylor (1861), 
and it is certainly possible that rhey have lost 
something in the translation. Words like "bend­
ing'' may have been translated as "sitting," for 
I find it improbable, and highly impractica l, to 
remove prismatic blades in a sitting position and 
under the conditions described. I do, however, 
feel that the sitting position needs further study 
and experimentation for, if it can be proved 
workable, it would have certain advantages. For 
instance, the standing position allows the blndes 
to be driven into the ground whereas the sitting 
position would place the core parnllel with the 
ground; therefore, the blades wou ld hit the 
ground with less impact, and this would decrease 
the amount of breakage. 

We are fortunate in having a recorded obser­
vation of this techn ique, and it is well that we 
review and analyze the historical writings and 
observations of Torquemada, Sellers, Catlin, 
Joly, and Hernandez. According to the Spanish 
Franciscan Friar, Juan de T orquemada (Holmes 
1919: 323-4), 

They had, and still have, workmen who make knives of a 
cerfain black stone or flint, which it is a m ost wonderful 
:-incl admirable thing to see them m:1.ke out of the stone; 
and the ingenuity which invented this nrt is much to be 
praised. They are made and got out of the stone (if one 
can explain it) in this mnnner: One of these Indian 
workmen sits down upon the ground nnd t:1kc.c; a piece 
of this black stone, which is like jet, nnd hard as flint, and 
is :1. stone which migh t be called precious, more bem1tiful 
and brillinnt thnn alabnster or jasper, so much so that of 
it :ire mndc 1":1.blct.'i :ind mirrors. The piece 1hey take is 
about e ight inches long, or ralhcr more, and :-is thick as 
one's leg or rather less, and cylindrical. They have a 
stick as lmgc as the shaft of a lance, and three cubits, or 
rather more, in length, and at the end of it they fasten 
firmly another piece of wood eight inches long, to give 
more weight to this part, then pressing their naked feet 
together, they hold the stones as with a pair of pincers or 
the vise of a carpenter's bench. They take the stick 
(which is cut off smooth a t the end) with both hands, 
and set well home against the edge of the front of the 
stone, which also is cut smooth in that part; and then 
they press it against their brest (sic), and with the force 
of the pressure there flies off a kn ife, with its point and 
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FJG. 1. Aboriginal cores. a, large obsidian polyhedral core from Coli ma, ]\fexico (I.S.U.M. Cr 10i6); b, obsidian 
polyhedral c~re from Puebla, Mexico (l.S.U.M. Cr 1077); c, obsidi:-in polyhedral core from Taxco, Mexico, (I.S.U.1,t. 
Cr 1079; notice on band c the ste p frncturcs [nns;ular bre:-iksJ from l:i.st :itt<'mpt.s hl detach blndC".!-); cl, 0 bsidian 
polyhedral core from Teotihuadtn, Mexico (I.S.U.1'1. Cr. 1078; note the rerfen rermin:1tion <'f all bbJe scar~); c, 
(I.S.~.M. Cr I?B_l) and f, (I.S.U.M. Cr 10S0) obsidian cores from Tcotihuac:l n, Mexico, showing bbde removal on 
one side and ongmal cortex surface on the other side of the core; g, blade surface (negative S(:ars of previously detached 
blades) and h, platform surface of a smal l rectangul;i r Hopewellian blade core from Ohio (I.S.U.M. Cr J 16i) . 

edge on each side, as neatly as if one were to make them 
of a turnip with a sharp knife, or of iron in the fire. Then 
they sharpen it on a stone, using a hone to give it a very 
fine edgej and in a very short time these workmen will 
make more than twenty knives in the aforesaid manner. 
They come out of the same shape as our barbers' lancets, 
except that they have a rib up the middle and have a 
slight graceful curve toward the point. The; will cut and 

shave the hair the first time they are used, at t~e fir.st cut 
nearl y ;is well as a stee l ra:or, but they k•se their edge at 
the second cut; and so to fini sh shaving one's beard or 
hair, one after another ha.s to be used; though indeed 
the)' are chenp, and spoiling them is of no consequence. 
Many Spaniards, both regular and secular clergy, have 
been shaved with them, especially at the beginning of the 
colonization of these relms (sic), when there was no such 
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abundance as now o f the necessary instrume nts :md pc\)• 
pie who ga in their livelihood by prnct icing this occupa• 
tion. But I concl ude by sriying that it is an admirnble 
thi ng to see them made, and no small argumen t for the 
capacity of the men who found out such ,in inventi,,n. 

Certainly there are some inequities in this 
statement and, rather than conclude that T or­
quemada was a poor observer, I am inclined to 
believe that much of his meaning has been lost 
in the translation. For example: 

( 1) \Y/ e now know that these blades are of 
obsidian whereas the translation observed that 
the black stone is as hard as " flint." This could 
be due to T orquemada's lack of knowledge of 
the properties of stone or to his desire to be more 
descriptive; however, if we were to take this 
li tera lly, it could be qui te misleading regarding 
the lithic material. 

(2) If the text is carefully studied, one notes 
· that the observa tion of the "Indian sitting on the 
ground" does not actually relate to the removal 
of blades but rather, I suspect, indicates core 
preparation. For we note that just previous to 
this statement he has been describing the stone 
and 
.. . they are made and got out of the sronc in this manner: 
One of these Ind ian workmen sits down upon the ground 
and takes a piece of the bbck stone .. . :,bout eight inches 
Io n£?:, or rathe r more, and as thick as o ne's le}.! lJT rather 
less and cy lindri ca l (Ho lmes 19 19: 32 3- 4). 

Clearly he is talking of core preparat ion for the 
normal core is abo ut 8 in. long and about as 
thick as one's leg and is cylindrical and the sitting 
position is most normal for core preparation -
establishing ridges, strc1ightening ridges, gri nding 
platforms, etc. The phrase "got out of the stone" 
I woul<l interpret as meaning the worker was 
removing from a large block of obsidian a piece 
of stone large enough and properly shaped to 
serve as the core. There is no indication that 
T orquemada was referring to the sitting position 
fo r blade removal by pressure, and my experi­
ments have resolved, for me, that th is position 
will simply not permit enough leverage to re­
move blades of this size and shape. When the 
worker is in a sitting position he can only apply 
pressure from the shoulders, and this amount of 
force is insufficient to remove a blade. Also he 
is in an awkward position for seating his tool 
properly, and, as he lowers his chest for the 
thrust, his knees would necessa rily be lifred up, 
which would lessen the hold of the naked fee t 
on the core and, therefore, would change its 
angle and lessen its stabil ity. If the worker were 

seated with his back against an immovable 
object, such as a tree or large stone, he could 
exert great pressure by extending his arms. How­
ever, the am,s are al so needed to provide up­
ward pressure and not just for pushing straight 
down. In the sitt ing position this would be away 
from the worker. The sitting position also limits 
the amount of movement that can be exerted by 
just fl exing the shoulder muscles. Even if we 
consider the use of a clamp in conjunction with 
the sitting position, we stitl cannot make this 
position feasible; the clamp would have to be 

·secured to the ground to prevent its sliding. If 
the worker were in the sitting position, he would, 
at the moment of thrust, just push the clamp 
away from him. Any sort of holding device 
necessitates the repositioning of the core each 
time a new face is to be exposed, which makes 
the sitting position awkward and highly imprac­
tica l. 

(3) T orquema<la's description of the holding 
method I also 4uestion, for the translation states 
" ... they press their naked feet together, and 
they hold the stones as with a pair of pincers or 
the vise of a carpenter's bench" (Holmes 1919: 
324). Suppose we change one word in this text; 
we could have: "They press their naked feet 
together and they hold the stones as with a pair 
of pincers anil the vise of a carpen ter's bench ." 
This certa inly concurs with my experiments and 
with Catlin's (Sell ers 1886: 874) later dcscrip­
ti0n of the vise. I Jo use a crude holding device 
much resembling a carpenter's vise, and I do 
press my feet together ,11:m inst the core such as 
"with a pair of pincers." My experiments have 
dclinit-ely proven, for me, that it is impractical , 
if not impossible, to sit on the ground, hold the 
core with the naked feet, and remove prismatic 
bla<les by the pressure method. The outward 
fo rce necessary to remove a blade is so great that 
no degree of muscular development would 
suffice to immobilize the core sufficiently to 
accomplish removal. Any movement, however 
slight, will cause the blade (and atl subsequent 
blades) to be ill-formed or broken, before it has 
left the core, thereby making the core unfit for 
further use. A boriginal cores are mute evidence 
of their immobility during manufacture, for they 
are far too perfect and the flake-sca rs show too 
few undulations to have been held by the feet 
alone. Since the outward pre~sure is alm0st as 
<1reat as the downward pres.~ure. o ne m.ust nQt 
~nly stand on the holding mediu m (fN sta l:-ility) 
t'ut, if the c~lf..:- is extrc .. ·n1dy bn.::..· . ir n, u,r l'C 
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further secured by the use of weights (heavy 
rocks or something simi lar) on th '-'! clamp. Fur­
ther, I bel ieve everyone is fam iliar with the sharp­
ness of obsid ian, and even T orquemada attests 
to this in his desc ription of the cutting edge. A 
preformed polyhedral core mmt have estab­
lished ridges which can be very sharp (covered 
in detail later in this text), which makes hold ing 
the core with naked feet very dangerous. Pic­
ture, therefore, the aborigine seated with this 
sharp-ridged core pressed firmly enough between 
his naked feet to hold it secure fo r the pressure 
removal of blades, and you have an aborigine 
with badly cut, badly bleed ing, feet. Even plac­
ing woven mats or some other substance between 
the feet and the core woul<l not prohibit the 
cutting, for obsid ian will penetrate hide, skin, 
leather, mats, and just about any material that 
could be used to assist in holding the core. I 
believe the misconcepti<'n of the sitting position 
and the feet holding the c<,re is the resu lt of an 
artist who made his sketch after a casual 
reading of the source. I have seen a very ea rly 
drawing of this method in a German text (Jacob­
Friesen 1949) showing the worker seated flat on 
the ground with feet outstretched, hold ing the 
core "pincer-l ike" between the feet and casually 
removing blades. Referring to B.A.E. B11lletin 
60, page 323 (Holmes 1919), we now find the 
worker seated o n a Mulder, in a sen1istanding 
position, with a shortened crutch, but still hold ­
ing the core with the naked feet. But in Flint­
W/or/<ing Tcc/rniq11cs (El lis 1940: 47) we have 
a <lrawing of the worker sta n<ling, though the text 
still contains the same clescri pti<>n for removing 
hla c.le:-; whil e in a ~ittin~ p0~iti0n. 

(4) "Then they sharpen it 0n a stone, using 
a hone to give it a ve,y line edge ... " (Holmes 
1919: 324) . If we casual ly read the text, it would 
seem that Torquemada is stating that the abo­
rigine sharpened his prismatic blade. We know 
th is ca nnot he true for th is very intricate method 
of blade removal was invented by the aborigine 
for the express purpose of giving a long, thin 
blade with an edge that is infinitesimal. There­
fore, why hone it? Also, archaeological evidence 
reveals no abrasion of the edges of these blades 
that would indicate honing. On analyzing the 
text, I conclude that he is either referring to the 
worker sharpening the tip of the crutch tool or 
honing the top of the core for the platform 
preparation. Personally, I believe the reference 
is re, sharpening the tip of the crutch for this is a 

very necessary part of blade removal. This ref­
erence is made in conjunction with the "stick" 
which would seem to indicate sharpening of the 
tool tip. 

They tnke the stick w ith both lrnnd!--, and set well home 
:-against the edge of the fr0n1 of the stone, which also is 
cu t sm<.'l,th in that pnrt; and then they rress it <H!ai nst 
their brcst (~ic), ;ind w ith the force of the pressure there 
fl!e.<- off .a knife . ... Then they sharpen it { tip of crut\"h] 
"n a .'-tone u:o::ing a hone to ,ci\'e it a \"ery fine edge; and in 
a ,·cry short time these workmen will m ake mNe than 
twemy knives in the af.•resaid m;inncr (H0lmes 1919: 
324). 

Unfortunately, his description of the blade, in­
serted between these two explanations, would 
lead one to attribute the honing to the prismatic 
blade, which certain ly would be unnecessa ry. 
It is unfortunate that he did not record the 
materia l used in the tip 0f the crutch, for just 
a sha rpened wo0den stick wou ld not be rnfficient 
to remove these blades. If the wood were hard 
enough, it could suffice; but for my experiments, 
our local hardwoods are much too soft to with­
sta n<l this concentra ted pressure. They merely 
crush and spl inter and ,erve no purpose fo r 
blade renwval. It is P<'Ssible that the prehistoric 
workers used antler, bone, or jade for this tip, 
but we have no documen tation for this other 
than that the pn°xima l ends 0f their blades indi­
ca te that less than 0ne-eigh th of an inch of 
surface was wntacted l,y the distal end of .the 
pressure tc'<'i, indica ting a tip of material harder 
than w0,,d. 

(Since the writing nf this paper. I acquired· 
sc1n1e very hard wl,0d fron1 ~1cxico - variety 
unk nown; consequently, I made an additional 
ex1°criment <'f det·aching a p rismatic blade with 
c1 ,w,1,dc n stnff rninu !-- n n1etnl 0 r antler tip. 
Because of the limitation 0f time, I have. to date, 
,,n ly rcrnoved three Hades in this manner. I 
seated the n, unded dista l encl of the chest 
crutch directly <wc r a ri<lge. applied a thrust 
0f d0wnwc1 rd and (' lltward rre.ssure, and sue .. 
ccssfully l"L"nh,w<l seYera l perfect blades. The 
blades are true replicas. 

(Each time a blade is removed ft 0m the core 
a new position must be selected on the wooden 
tip, or the tip must be reworked to expose a new 
surface. In order to ren10ve a blade from a core, 
the platform must be isolated so that jmt the 
platf0nn area of the blade wilt contact the 
wooden pressure tip. The tip is not sharp, but 
it is very blunt in order to give it strength. At 
this time it is necessary to use the metal tip in 
conjunction with the wood in order to isolate a 
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platform surface su itable for using the wooden 
tip. T o make an entire polyhedral core by the 
use of the wooden tool alone will need addi­
tional experiments before it is full y resolved. 
This can be done when the exotic hardwoods, 
such as Sapodilla, Chonta palm, etc., are 
available.) 

(5) "They have a stick as large as the shaft of 
a lance, and three cubits, or rather more, in 
length, and at the end of it they fasten firmly 
another piece of wood eight inches long to give 
more weight to this part .. . " (Holmes 1919: 
324). It is a little hard to decipher the exact 
measurement of a "cubit" in 1615 for, even 
today, we have several meanings for a cubit. The 
H ebrew, Roman, and Engl ish cubits all differ, 
being from 18 to 22 in . in length. If we apply this 
measurement to the Aztec crutch, we would 
have a length of possibly 5 ft. 6 in., and, when 

. we add to this the cross-piece T orquemada 
refers to, we wo uld have a stick of about 6 ft. 
in total length. Presently, we think of a cubit 
as being the length from the elbow to the tip of 
the middle finge r. In my case th is wou ld be 
19 in. per cubit, and I would still end up with a 
crutch well over 5 ft. in length, which is much 
too long for employing this pressure method. 
The idea l crutch for me is about 32 in. long, but 
each worker will requi re a different measure­
ment, depending on his height, and measuring 
the distance from the second joint of the first 
finger to the chest. 

(6) "They will cut and shave the hair the first 
time they are used, at the firR cut nearl y as 
well as a steel razor, but they lose their edge at 
the second cut; and so to fini sh shaving one's 
beard or ha ir, one after t·he other has to be 
used ... " {Holmes 1919: 324) . This is hardly 
consistent with the description and praise of 
their fine cutting edge unless we ca n assume that 
the barber was very ca reless with the tool and 
laid it down on some hard surface or permitted 
it to ru b against another blade. For the only 
thing that will d ull this fine edge is letting it rub 
against another blade or hard surface, and, if 
they are ca refully handled and wrapped to pro­
tect the edge, they will retain a keen cutting 
surface almost indefinitely. I have shaved my, 
self many times with the same blade and have 
seen little or no use-scars on the edge. This last 
summer at the Archaeological Field School of 
the University of Arizona at the Grasshopper 
site, Gene Seeley, Apache Cattle Manager, 
skinned a bear with one of these blades, and, 

after the job was completed, we c,,uld see li ttle 
or no dulling of the edge. It is concei\'ahle, how­
ever, that these blades were so numerous that 
the barber was not concerned Jbout ruining the 
edge and, therefore, used many of them for one 
haircut to insure against offending the Spaniards 
by hair-pulling while using a dull blade. Or per­
haps when Torquemada said "but they lose their 
edge at the second cur," he was referring to the 
second time the hai r or beard was cut. 

Therefore, if we a re to take the translated 
version of this Friar's observations verbati n1, we 
have the pictu re of an Indian sitt ing flat on the 
ground, legs straight in front of him, holding a 
very sharp core between his naked feet, and 
pressing off blades with a crutch that measures 
well over 5 ft. This simply will not work, and 
I suggest that the reader convince himself of this 
by trying this method personally. I rather think 
the standing position, with core in a holding 
device and with the worker pressing on a shorter 
crut·ch, is the true picture. 

I do not mean to infer that the sitting position 
and feet-holding methods arc never used. I use 
this many times to prod uce other types of arti­
facts, bu t not for pressure work. When I employ 
the me of my feet, I am generally using the 
indirect percussion method {sec Indirect Percus­
sion method , this paper). 

According to Ellis (1940), Hernandez, in 
1651, made a little more detailed observation of 
this technique and added that the worker used 
a hard stone on the obsidian core before he 
applied the wood presser. He reasoned that they 
were removing angles from the edge and the 
platform before removing the blades. Coutier 
and l3amcs (Barnes 1947) , quite correctly, 
deduced that the stoneworkcr scratched the 
plat·form of the core with a rough stone to 
abrade the surface and to prevent the tip of the 
pressure tool from slipping. 

G. E. Sellers recorded the observations of 
Catlin , who lived wirh the North American 
Indians and observed their blade manufacture 
(Sellers 1886: 874): 
In some cases the stone oper;1tcd on was secured be tween 
two pieces or str ips of wood like the jaws of a vise, bound 
together by cords or thongs o f rawhide; o n these strips 
the opera tor would stand as he applied the pressure of 
his weight by impulse . ... The tool used being a sha ft or 
stick of between two and three inches diameter, varying 
in length fro m thirty inches to four feet, according to the 
manner o f using them. These shafts were pointed with 
bone or buckhorn, inserted in the working end .. . bound 
with sinews or rawhide thongs, to prevent spl itting. For 
some kinds of work the bone or horn tips were scraped 
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to a rnther blunt point, N hers with a .s lightl y rounded 
end <, f about c, ne-half inch in diameter. 

Here we have a description of the vise and the 
crutch, which both replica te the equipment I 
use in my manufacture. 

N. Joly (1883) gives a description of prismatic 
blade-ma king in his book Man Before Metals. 
His version (Joly 1883: 212) is quite different 
from both Torq uemada and Catlin: 

M. Courtes, me mber of the French Scientifi c Commis­
sion of Mexico, and M. Chabot, mnintain that the Arte(s, 
in making their obsid ian r.i zors, begi n C'y sha ping the rock 
near the qunrry ·when it was ta ken. Then after hnving 
given to it the form of a prism terminated at one e.xtrem­
ity by a bl11rit point, at the other a fl at surface, the work­
man takes his prism in the left hand , and pressing it 
against some resisting surface, strikes it :-it first with light 
blows, grad unlly increasing the m in force until nt last he 
ol:itni ns ~plinters ris sharp as ra::ors and de.<- tined to serve 
the same purpose. 

This method could very well serve to make 
sharp flakes, but it cou ld not po,sibly prod uce 
a replica of the polyhedral co re of )\,fcsoamerica. 
This description of manufacture would make 
little sense to any stoneworkcr, for if it were at 
first struck with light blows this would crush 
the stone and destroy any platform preparation; 
and increasing the velocity of the 61,,ws would 
remove a flake, but it would have multiple undu­
Jati0ns and concentric wave~ which are not 
present on the prismatic blades. The tiny plat­
forms fo und on the prismatic blades are testi­
mony that they were removed by pressure and 
with repetition, accuracy, and uni fo rn1ity. A 
comparison of blades removed by pe rcussion and 
pressure will quickly prove rhis point. O bsidian 
has very li ttle resistance to end-shock and it is 
just not adapta ble to removing long w; ll-defined 
blades by the percussion method. 

All of these records a re va luable contrihutions 
to the recording of this technique, but they do 
differ in some respects, and I think one must 
analyze them and a llow for translation dis­
crcpancic~. 

Dr. Robert Heizer's present investigation of a 
site in Guatema la where polyhedral cores are 
found will probably contribute much in forma­
tion about what tools were used and rega rding 
the development and resolvi ng of techniques of 
this particular blade industry. A surface collec­
tion from this site indicates methods of severing 
cores, core rejuvenation, use of exhausted cores 
as tools, aberrant core forms, and those dis­
carded in various stages of manufacture. But, 
at the present time, there has been very little 

stud y or resea rch published on the removal of 
prismatic blades from a polyhedral core. 

The actual remova l ,,f prismatic blades from 
the core is not a difficu lt techniq ue. The prob­
lem lies in prefo rming the core in the proper 
shape with ridges to guide the blades, and in the 
proper posit·ioning of the tip of the crutch tool. 
Verification of this was manifest at the Lithic 
T echnology Conference held in 1964 at Les 
Ey:ies, when every participant was able to de­
tach a sarisfactPry Hade. Further, the largest 
and most rerfect blade was removed by Dr. 
Denise de Sonneville-l3ordes whose weigh t is 
well under 100 pounds, thus indicating that this 
technique also does not require tremendous 
strength. Each of the participants was given 
instructions and help in placing the tip of the 
pressure tool correctly on the plat fo rm, but the 
actual blade removal presented no problem for 
them. 

E , llowing is the rec,,rd of my experiments 
with this technique which have produced true 
replicas of the po lyhedral cores and rrismatic 
blades. 

Material: Since my ex;,eriments have been an 
effo rt to repw duce the obsidian :1--•lesoa merican 
polyhedra l c0res, I have used, pri cnaril y. obsid­
ian frnm Glass Butte, Oregon. It is fou nd in 
n1 any co lor~, textures, nnd qualities and is an 
exce ll ent working material. The best quality 
from this area is that with an absen·ce of fl ow 
structure, that found in sitll, and that with 
hom,,geneity and glass-like qualities. However, 
I have a ls,, experimented with other materials 
such as crypto-c rysta lline ,·arieties 0f quartz, 
flint, and glass (Figs. 9a, b. 6b-d, and 10). Obsid­
i:in, () f ~itnil:ir material s, n,u~t be hom0oencous 
fine-grained {or vitreous), uniform in ~compo~ 
sition and texture, and free of interna l stresses 
o r strains. lt mu~t be dew'"' id o f inclusions, grain, 
or unclerected flaws, for the slightest imperfec­
tion wi ll hinge-nff the hladcs and render the 
cnre u"clcss f,,r furth er blade remcwal. Forru­
nately fo r the men of prehistory, obsidian was 
found in abundance in certain areas of Mexico 
and Guatemala , and it appears that only that 
of supreme quality was selec ted for this blade 
industry. 

All obsidian is not suitable for making poly­
hedral cores, though it may still be excellent 
material for the manufacture of a variety of 
other tool forms. Some obsidians are excessively 
brittle as a result of self-contained internal 
fo rces; this is indeed characteristic of the vol-
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canic glasses that arc geologically old. Others 
have imperfections (amygdaloids of crystobolite, 
Fig. 9c) because the obsid ian had reached too 
great a temperature before it cooled. Many 
other factors are necessary for the fo rmation of 
good obsidian. Color, or lack of color, appears 
to make little difference in workability of mate­
rial; however, the presence of flow structure 
does cause differential resistance to applied pres-­
sure, resulting in irregularities on both the core 
and the blades. Even a minute imperfection can 
cause the pressure platform to collapse, or it 
may stop short the removal of the blade along 
the face of the core before it is removed in its 
entirety. This creates either a step or a h inge 
fracture. \Vhen this occurs, additional flakes 
or blades cannot be removed as too grea t a mass 
of ma terial remains on the face of the core, and 
in most instances it must be abandoned . 

O bsidian appears to have the properties of a 
solid , yet it behaves in the manner of a heavy 
liquid. In order to make blades or any other 
artifact, the maker must be able to con trol the 
wave mechanics of ,h is most viscous material. 
The waves and undulations must be eliminated 
befo re a true blade ma y be removed from a core. 
A study of the wave patterns on cores and 
blades may revea l much regard ing the tech­
niques of manu facture. Considerable research 
and stud y are sti ll necessary to understand the 
character of a solid which retains the behavior 
of a heavy liqu id , and to control such a solid 
when subjected to force. My exper iments have 
helped me develop tec;hniques for working with 
such materials and hive permitted control of 
this phenomenon whi(:h I call "wave action." 
When making blades and cores, I have used 
only body strength , but if these same fractures 
could be studied under laboratory conditions 
with the aid of a mechanized device, we might 
analyze mathematically the forces involved. 

Crutch: The tools used in prismatic blade 
manufacture are the chest crutch and the hold­
ing device. The crutch I use is about 32 in. long, 
but the length will depend on the individual 
worker's stature. The length is determined by 
measuring the distance between the tip of the 
index finge r and the chest. Place the shaft on 
the chest, bend ove r, and place the tip of the 
shaft on the platform of the core. It is important 
that the crutch be no longer than the lengh indi­
cated above (rip of index finger to chest) as the 
index fin~er must pbc~ and guide the tip of the 

pressure tool to the exact position on the edge 
of the core. 

The shaft must be thick, but not so large as to 
be cumbersome and to impa ir the line of sight 
between the worker and the top of the core. l'v!y 
cru tch has been made from a heavy-duty shovel 
hand le and has served the purpose very well. 
The wood must be semi-inflexible, for any quiv­
ering of the shaft will cause the blade to undu­
late as it tears loose from the face of the core. 
This will cause irregularities on both the blade 
and the core which cannot be overcome with 
subsequent blade removal. 

A pointed piece of antl er, ivory, bone, or 
metal is affixed at the end of the staff, secured 
by a ferrule or serving, to hold it tight. This 
immobili zes the tip of the pressure tool and also 
prevents the shaft from splitting. The tip is made 
flat on the siqe facing the worker, and the oppo­
site side is rounded to give it strength . The tip 
will resemhle the point of a screwdriver with 
the outward side slightly rounded - much like 
a "U" wi th the top of the "U" fa cing the worker. 
This shape prevents the tip from dragging on the 
edge of the core, which wou ld cause the edge to 
crush. Ir the tip is rod-like with the point in the 
center, it will sometimes catch on the edge of 
the core and crush the platform. After use, the 
tip must be checked for adhering particles of 
obsid ia n, which will also cause the platform to 
crush. Using a copper tip elimina tes the con­
tinual resharpening that is necessary with other 
material s. 

The proximal end of the crutch is fitted with 
a short flat piece of wood, shaped to the size and 
comfort of the worker, which will serve as a 
chest rest. The chest crutch now resembles a 
capital "T," the top part of the "T" being the 
part placed against the chest. 

This type of crutch is not onl y useful for the 
removal of prismatic blades, but it is also used 
to remove the channel flakes from points such 
as Folsom and Clovis and may he used for the 
final retouch on large bifacia l artifacts. The 
crutch allows the worker to place the tip of 
the pressure tool on the platform with extreme 
accuracy and precision and permits him to apply 
controlled pressure in variable degrees. 

If the crutch is employed ro remove large 
blades by the combination of the pressure and 
percussion technique, then a piece of ha rdwc,,.,d 
about 4 in . long is affixed to the sta ff nea r the 
tip to ~crYc a~ a !- trikinc mt:>dium: \'nt:' w,,rk1..·r 
appli1..·, the l,),,w w h~n :1 n ........ thcr r :.: r,·n :ir-rb. .. ·-
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F1G. 2. a, d amp used to hold cores fo r rem0val of flakes 
and blades by indirect per(US!-- fr'll or pressure; b, front 
and b;,ck surf.l ees of two very lnrgc obsidi:m hl:ides pro, 
d uccd , by D c,n Crnhtrec ;,nd Gene Tirmu ,<:: , by a combinn~ 
tion of indirect percussion rind pressure (I.S.UJvt. Cr. 
1185) j c, replica made by Crnbtrce Cl f n Jv(ernnmeric:m 
wooden sword with C1bs idian prisrn:uic blades hafted nlong 
the edges showing one of the m:my uses of prh•matic 
blades. 

the pressu re. If one is fortunate enough to find 
a young sapling to serve as a crutch in this opera­
tion, then he can saw off a limb near the tip of 
the staff t·o serve as the crotch for the striking 
medium. The st riker, or percussion im plement, 
is a bi ll et of hardwood or a section of antler, 
about 14 in . long. Downward and outward 
pressure is applied , simultaneously, by one pe r­
son with the blow delivered by a second person. 

VL,c: The core must be affixed in some man­
ner, and I have experimented with every con­
ceivable type of holding device, including the 
modern carpenter's vise, rack sticks, t0u rniquets, 
and even levers. None served as we! I as a home­
made type similar to what prehistoric man could 
have devised. The most successful clamp, and 
the one most closely resembling that of the 
aborigine, has been two poles, or two 2 x 4 pieces 
of lumber, tied loosely together at one end with 
nylon cord. This allows one to slide the core in 
either direc tion to provide a variable fulcrum. 
The wre is placed between the two shafts nea r 
the tied section. The opposite ends are spread, 
anJ a lar~e c,,J,bJe is inserted between the poles 

and slid up toward the core-holding end until 
suffi cient pres.sure is obtained to make the core 
im mobile. This clamp can help further to secure 
the core if several large flat slabs of stone are 
pla ced on the far end . The clamp now looks 
like a capita l "A" with the core at the apex of 
the "A" (Fig. 2a) . 

The hold ing device must be immobilized in 
order to rem,we blades repeatedly, for the angle 
of the core in the vise is so critical that any 
movement or change rif p(1siti0n will re~ul t in 
the worker breaking the blade before it has been 
enti rely removed from the core. \Vhen th is 
happens, the core must urnall y be abandoned. 

Using the feet alone t,, hold the polyhed ral 
core and at the same time to press off blades is 
im possible because the feet would allow move­
ment of the core, and. to remove >' ri smatic 
blades, it is essential that both the core and the 
vise l,e immobil e. Prismatic blade removal 
requi res the worker to use the weigh t of the 
body and also to assist with pressure from the 
knees. Therefore, with a II this body movement, 
it would he most difficult to secure a core by the 
use of the fc~t a lone. Also, the hc,ld ing device 
must exert a great amount of pressure tc> hold 
the core securely, due t,, the amount of outwa rd 
pressure exerted by the hands when detaching 
a blade. In fact, the core should be slightl y 
iml,edclecl in to the wooden jaws of the cbm p. 

The fee t do play a part in this technique, bu t 
on ly for standing on the holding device to give it 
added weight and to insure against the clamp 
mew ing. 

The beau tiful prismatic blades removed from 
the polyhedral core have parallel sides which 
fenther ou t re> an infinitesima l edge, making 
them mit ,,n ly fine fo r a variety of cutting rools 
but also a fN midable weap,,n. Freshly Hruck, 
they are unexcelled as cutting t,"'<, ls. without 
furthe r modifi cation. T o protect the user's hand , 
they can t,e served or wrapped with maguey 
fil-.er, sinew, nr th0n1-!S ~t 0ne end in a n1 r1 nner 
similar to an authentic tool shown to me by 
Dr. Richard :MacNeish. T hey will . ,erve any 
cutting purpose, provided the nature of the 
material to be cut will not cause the edges to 
brea k (i.e., hard material s such as bone, stone, 
hardwoods, etc.) . Cordage, fabrics, leather, tex­
til es, flesh, hair, and other pliable materials may 
be cut by li ttle pressure and with much ease. 
These prismatic blades can be converted to a 
backed blade by removing a series of small flakes 
on one edge to make it dull or abraded, or they 
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F1G. 3. Blndes produced by indirect percussion, and core resulting from this technique, with ridge preparation and 
removal of the first bl::ide; work done by Crabtree. a, blade core and three blades of obsidian pr0duced by indirect 
percu ssion (I.S.U.M. Cr 1106; notice the gcnernl irregularity of the blade margins, the large bulbs of force on the 
core, and the very prominent undulat ions and ripple m.irks [ compression rings?) on both the core and the blades) j b, 
obsidian core preform showing the flaking <lone to prepare and straighten a ridge to guide and form the first blade 
removed from a bfode core (I.S.U.M. Cr 1096) i c, side view of an obsidian tongue,shaped core and the first blade 
(I.S.U.M. Cr 1159; note that the core shows evidence of several step~fracture.s and also the curvature of the blade); 
d, front view of the first blade shown in c illustrating the flaking done to produce and straighten the ridge. 
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can be hafted in the manner of a doctor's scal­
pel. Further, they can be worked into geometrics 
and inserted in various holding devices to suit 
th e u~er's needs. When the~e sections, or piece~, 
of sharp blades were inserted in the edges of 
wooden swords nr lances, they were, indeed, a 
fun ctiona l and superior weapon (Fig. 2c). 

During manufacture, however, these blades 
tear away from the core with considerable veloc­
ity, and, if they strike aga insr each other or hit 
any hard substance, they will break or lose their 
sharp edge. Therefore, durinf! manufacture, a 
snft landing spot or catching device must be pro­
vided. Fc,r catching blades, I use a mat of poly­
ethylene foam, sponge rubber, or a soft woven 
grass mat. For trnnspnrting or storing, they must 
be kept separated, or wrapped individually. This 
necessary protection of edges may explain the 
wide distribution of utilized cores, for it would 
be much easier to transpnrt a preformed core to 
the pince of utilizat ion than to make severa l 
hundred blades at the .source of materia l and 
then transport them to the occupation site . 

Prismatic blades have two main types of trans­
ver~e sectil,n; tho~e that are triangulate and, the 
1nore cornrn0n, those which arc trnpc:o idal in 
section. The sides of the blades are character­
ized by their very acute angles. I31ades that are 
triangulate in section ha ve a longitudinal ridge 
that extends in a ffiedian lin e fron1 the pn--iximal 
to the dista l end of the blade (Fig. 3c, cl). On 
the dorsa I side of the blade and on either side of 
the medial ridge, there are remnants of the two 
previous blade-scars which lca\'C a sld1tly c0n­
cave ~urface, producing what is kn0wn in pre~-­
ent-day cutlery as "hollow [!rinding." The ven­
tral surface of the blade (the side next to the 
core) is slightly convex, which results in a blade 
with an extremely sharp edge. This feature is 
al so present in a blade that is trapezoidal in sec­
tion. However, trapezoidal blades, instead of 
having a ~inglc ridge, have two ridges to guide 
the /lake, thereby making a flat surface with 
two beveled edge, on the dorsal side (Fig. 7a). 
These ridges are the remnants of three previous 
blade-scars. Th is type of blade is, by far, the 
most common; this is perhaps becaw,e, func­
tionally, it would make a deeper cut, for the 
blade is /latter and has a more acute angle than 
the triangulate blade. There are many aberrant 
forms of blades, depending much on the surface 
from which the blades are removed and also on 
the skill of the worker. 

Polyhedral cores have numerous variants and 
do not have w be necessarily cylindrical in sec­
tic,n (Fig, ]). At the Museo de Antropologia 
Nacional in i\lexico City, I saw much evidence 
of blades removed from just one side of an 
irregu lar piece, or peH, Ie, d obsid ian. Eddently 
the worker had found a piece of stone with 
natural rid !!CS and had simply removed blades 
fr,,m ,,ne side of the stnne. The F.nal shape of 
the discarded core tells the st0ry of the initial 
core preparnt i\""' 11, It is 110t unco 1nm0n to find 
exhausted cores that still rern in the origina l 
surface c0rtex (1 11 the l'a se c1nd o n one or m ore 
sides, indicatin g that blades were ren1oved fro m 
0ne or more faces of the prefonned core but not 
around the entire perimeter (Fig. le, f). This 
suggest~ inc0n1plete Cl're prerarnti0n, or the use 
of naturally tal·ular pieces of obsidian. 

Ilefore a single \:-lade can l:>e removed from a 
core, a natural ridge of materia l must be found, 
or the w,,rker must create such a ridge (Fig. 3b, 
c, d). If a r,, uncl c0bble of ma teria l is used, or 
just a large mass. then the W\'rker must create 
thi~ rid ge by res0rting to the percuss i0n n1ethod 
and makin~ th e r-rcfr,m1 rectan gu lar in shape. 
The ridge must be approximately at right angles 
to the ~,Iatf,mn face of the core and parallel tc 
the long axis. If the percussi0n work has n0t 
estal-,]i~heJ a rid£!e in this J)\'~iti0n, then the 
w0rkcr rnu~t strai.~hten the rid~c by rern0Ying 
a series o f alternating ~hl--irt flakes ah"'ng th e ,;-er­
tica] length of the material. These scars differ 
fr,, m ret,,uch in that the f,,rce is applied at the 
h.,dy of the material nutward fwm the median 
line, whereas rel\""'Uch i~ directed fr0n1 the mar­
ginal edge inward. TherefNe, the first blade 
rem,,,·ed fn,m the core will bear these retouch 
scars and will ha ve very little reseml:-lance to the 
C1.""'mn1\1 11 la1nellnr blnde. It is intere~ting to note) 
at th is point, that H0lmes (1919: 225) has iden­
tified these large flakes as ",ld1tly speciali:ed 
fnr undctcrn1ined uses" and as "other intere~ting 
partially worked implemen ts, the final shape of 
which could not be determined." Clearly rhese 
are the first blades removed from the polyhedral 
cores and are bearing the retouch scars. TheSe 
firsr blades robe removed will be triangulare in 
section with multiple /lake-scars directed awa, 
from both sides of the median ridge and at right 
angles to the longitudinal axis; the blade will 
have the appearance of a triangulate drill uni­
facially flaked. However, the bulbs of force of 
the preparing /lakes will start at the center of 
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F1G. 4. Types o f core prciorms and platform surfaces. a, natural cortex plntform (I.S.U.M. Cr 1169); b, Bar flake 
surface with (;rindi ng: or sc ratching on ed ge of platform (l.S.U.M. Cr 1118); c, ground platform (T.S.U.M. Cr 1119); 
d, multip! c,fl.ike platform (I.S.U.M. Cr 1104); e, single,ridge core preform of chalcedony with multiple-flake platform 
(LS.U.l-·L Cr 1184); /, two-ridge preform of quartzite with flnt flnke platform (l.S.U.M. Cr lli2); g, three-ridge pre­
form of obsidi:u1 with mulrple-flake platform (I.S.U.M. Cr 1173); h, four-ridge preform of obsidian with flat flnke 
platform (l.S.U.M. Cr 1105). 

the loni:; axis and will be intersec ted when the 
initial blridi.:: i~ removed . 

Remova l of the ini tial flak e leaves tw0 rid.ces 
on the c0re, which arc used hy the wnrker to 

guide the next two blades. At this sta ge of mak-

ing ridges to guide subsequent blades, occasion­
ally another blade is taken off directly in l,ack 
,,f the first to make the l,lailcs ,, J,~htly \\·ici er. 
This is acc,Jmpli~hc<l l"y rcrrh •\·int_: the result ing 
,,\·crh :in~ <'f the fir , t l"'la <.k· rcm1•Y;t! ;u1;,,.l ~1..·:1 tiiH! 
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the pressure too l between the two prev iously 
established ridges. When this technique is used, 
the second blade will have the appearance of a 
functional tool for it bears the scars of the initial 
ridge-preparing flakes. On the dorsal side, blades 
will have a fluted, or slightly concave surface, 
which is the scar left after removal of the first 
blade. 

Platfonns: Platform surfaces are of five types : 
1. platfnrrns with a flat flake surface (Fig. 

4/i.) 
2. plat fo rms left with a remnant of the 

bulb of a tiny flake which was designed 
Qnd used to prevent the pressure tool 
from slipping (Fig. 4d) 

3. platforms with a flat flaked surface with 
scratches put there by the worker to pre­
ven t the pressure tool from slipping 
(Fig. 4b) 

4. platform of the natural flat surface, us, 
ing d1 e roughness of the cortex to pre .. 
vent sli ppage (Fig. 4a) 

5. platforms with the face of the core 
ground by abrasion w prevent slipping 
of the pressure tool (Fig. 4c). 

The platforms of the prismatic blades are dis­
tinctive bcc.1use th ey are nc1rn1nlly «t ri p:ht angles 
to the longitudinal axis of the t,lade and [,eca use 
of the very sma 11 contact surface between the 
pres~ure tool and th e core. Platforms rire ground 
since this all mvs the flake t-, be freed from the 
core more easil y. The bulbs 0f force (in this case, 
pressure) arc normall y diffused and quite flat . 
These bulbs are distincti,·e of pressure because 
of the absence of the crn illure nake usually 
found in percussion-struck flakes Pr blades. The 
curvature of the blades is somewhat variable 
because of the changes in angle in applying the 
pressure and because of the differences in the 
order of removal. Curvature increases as the 
core becomes progressively smaller for, as the 
core is utilized, the resulting overhnng fron1 the 
bulbs of pressure must be removed before the 
next series of flakes can be detached (Fig. 6e and 
Sb). 

Preparing the edges for removal of each series 
of blades decreases the area at the top of the 
core; it becomes slightly smaller than the mid­
section, and, thereby, each successive series of 
removed blades is slightly more curved (Fig. 
6e). The exhausted core becomes teardrop in 
shape with the pointed, or proximal, end indi­
cating in which direction pressure was applied 

(Fig. lb). As the proximal end of the core 
becon1es nh,rc con~tricted, it is s0rnct in1es reju, 
venated by ren1oving th e top ,vith n single per, 
cussio n b] l,w that severs the core :-tt right angles, 
and then it is ground by abrasi-:,n. Or, when 
th e platfc,rm surface is exhaut:ted, it is sin1ply 
al, andoned. 

Another type of p,,lyhedra l core is made by 
changing the nngle of applied pressure to pro-­
duce a stra ighter flake <' r blade. This type of c,,re 
is prepared in a slightly different manner. Ini­
tiall y, the distal ,·nd ,,f the core is made smaller 
than the pr,,ximal encl on which pressure is 
appli ed. A s the c,,re gets progressively smaller 
from blade removal , the distal end will become 
conical (Fig. 6c). \Vhen the area of the apex, 
or center, of the proximal end of the core 
bec,,mes restricted , the distance between the 
proximal and distal ends lessens. and the blades 
beo,me shorter; the core is then mually aban­
doned. Platf0rms on the blades wi ll he slightly 
le." than a right angle. 

Upon ahand,,nrnent, the core will still retain 
s,,mc d the top, 0r platf,,rm face, and will be 
tongue 0r h11let shaped. 

Direct Percussio n: 1'1y first experiments in 
p,,lyhedral core making were by the use of sim­
ple direct hand-held pe rcussion using a variety 
t"'f f'(Tctl~~ i~ .... n t0 l)l.s , and th e results were n1O.st 
diswur:iging. The use of direct hand-held per­
cus:-inn allc,wcd rn e to ren10ve blnde~ with some 
recularitr, but the characteristics of the blades, 
,,r flakes, in 11 0 way resembled the cl a>Sic pris­
matic blades (Fig. 5). Some observations con­
cerning the use r,f this t·echnique are as foll0ws: 

1. Blades d etached by percussi0n were gen-
erally lacking in re(!ularity of form. 

2. They hnd t\ 1l , large a plnrfr,rn1. 

3 . The bulb {~f percussion wns rnuch t0\.l Inrge. 

4. i\ lultiple undulati r> ns on b0th core and 
blade resulted. 

5. The di.sta 1 end of the blades terminated 
with the t·ip 0f the wre adherin g. 

6. It was imp,issible t,, keep the edges of the 
blades parallel. 

7. The platforms c,,llapsed from impact. 
S. The intensity of the blow could not be con­

troll ed with accuracy, causing many step 
and hinge fractures. 

9. The use of percussion on this core type 
does not permit the worker to place the 
percussion tool with the degree of accuracy 
necessary for blade removal. 

m,r;:gg:;g .~ .. 8 *- ,¾Qf.tt ,4%¥fa!QJ ?>f)l9%PZJ4SlifA4$\94J W\S&!E!'JJ4Q;A(J44 2. kU---J,.9RU; . 



A.\fERIC A.'J A:s;TIQl ,' /TY 

5 c ms 

\~} 
\ ~//d 

5cms 

:, crn 5 

F1G. 5. Direct percussion cores produced by Crnbtree. a, face view and side view of a biconical core of obsid ian 
(l.S.U.M. Cr 1075); b, front and back views of a flake removed from a; c, bidirectional core of obsidian (LS.U.M. 
Cr 1169); d, obsidian conical core (l.S.U.M. Cr 1168); e, large blade core of obsidian (l.S.U.M. Cr 1107; note the 
very prominent bulbs of percussion, the heavy undulations, ripple marks [ compression rings?] ;ind the general 
irregularity of all flake and blade scars). 

10. The worker cannot simultaneously retain 
the same angle on the core and kee p, in 
relation to the gu iding ridge, the angle of 
the b low. 

11. The proximal end of the core is reduced 
faster than the distal end because the over­
lap left from the large bulbs of percussion 
must be removed before the next blade can 
be detached. 

12. The platforms on a typica l abori ginal blade 
are norm :illy 1

1,: nf nn inch , or less, in 
wid th. Thi -.; <l t."~r \..'c n f ;1,tcu racy ca nnot be 
PhrnincJ hy t1'-i rn . .: a direct pc:rcu,., idn h.·ch# 
niq uc. Sho u!J th1.:n: h.: ;11i v d,.: vi;Hj\,:1 in ..:i :c 
of plat furrn anJ if it ~xL~ t.· -. h th i: t11 l .. : ran cc 

of 1¾: o f an inch, the platform will collapse, 
or the blade will be unduly thick, o r will 
terminate in a step o r hinge fracture along 
the face of the core, making it worthless 
for further use. 

Percussion is commonly used to remove blades 
from other types of cores but not from a r, ,ly­
hedral, and my experiments resulted in an 
exhausted core thnt in no way rL·~cm HL·d d 1(' 

di :--tinnivc \ lc~nnn1crica n t ':,"PL'"'· 

fndircl t Pcrcu, .; inn: t\ !1, •th1.: r ,.:x ;· 
v1,lvc:J th e u -:.c .... f in , !::-~·,: r r ~·: ,:u -- · 
f, ,r .. : :-.: r1..·:-- i:n ... · 1,r -. in ii • .. : i 7 ·, • .• 
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FIG. 6. Cores and blndes prod uced by Crnbtrcc by the 
pressure method. a, obsidian polyhedrn l core and four 
prismatic blndes (I.S.U.M. C r 1157; notice the reguhu 
nearly parallel sides of both the cores and bb,lcs, the 
:-mall bulbs of fo rce at the uppe r end of the ccire, the verr 
sulxlued nearly bcking undulations on both the core and 
blndes, and the characteri stic flake scars at the plntform 
end of both core and blades showing remo\·al of ove r• 
hang); b, rectangular glass core with sloping platform 
(I.S.U.M. Cr 1161) ; c, elongate conic:11 polyhedral core 
of glass (LS.U.M. Cr 1162); d, small polyhedral core of 
glass (l.S.U.M. Cr 1163); c, small polyhedral core of 
obsid ian (I.S.U.M. Cr 1166), showing con:- tricri0n t-.ck1w 
plntform and the ove rh:inJ..?ing lips which shoulJ be re# 
moved in order to successfully detach rm 1.-. rher i-eries of 
blades. 

rial. and I ha\·t:: tried this n1cthL°'•J , .... ,ti1 w i:!1 ;1:h ! 
\\:ith,,ut th e u , 1..~ 1if :in ;uw il. I h ;n·,: u ,1. ·--l ;-... · , 
h .,1h h :1rJ :11hl :--...•f1 h:1· :~ :1hT'-t ,•: '. t ~. v • . . •.! . . · 
h, •r: 1. !, ,1h.: , .. '.,:.::) . :11 ~,; 
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: .f \· ;,r'.;)i-- lL· tcxru:--e. :ind ,...., f differen t tyi:-es 0f 
:--11,nc . T he ch .. ,icc ,,f ~t0 n e depends on the ty pe 
l..,f m;1tcrial c,f the C\"' re. Hardwl..,L,d has l--een 
u,L·,..I :1~ ;1 pu nch. wi th littl ~ 0r n0 re~u lts. It 
!-- r•li111 cr:-: h ' l" c:i~ily, i-" much too re~ili ent, and 
will :iJ ... ~~,rl, the fc1rce 1."'f irnp::ict wid10 ut re1noving 
n blad~. A runch made ,,f iYory, t,,,ne. antl er, 
cir me ta I w\,rk:- n1u ch l'ette r with th i~ technique. 
The !- l'rikin f! i111r,Jcn1enr i!- !-elected frc1m a \·ariety 
\,f h:1n1111ers. l"'ill ct!-, and cluh!-, depending o n the 
tyre ,,f 1narcr in l bein.!.! w1..., r ked and the si:e of 
t,J aJe!- ri., h.:- ren1l•, ·ed; it mu !-t also be C\1mrc1tible 
with th t? n1n1.1 unt c,f ,·eh'"' ..::i ty needed t0 regu late 
the cun·atu re. t.' r fhltn e!-~, and tennination o f the 
blade!-. \ ie Jc1city ca n l..,e increased h.y using a 
k,nge r hand le or a lo nger bi llet. The weight of 
the percuf..S1.'r 1nust c\•rrespond to the si: e of the 
blnde desired. 

Indirect percu"ion technique requires the 
use o f a third hand 0r a device to replnce it. 
The left hand holds the core, and the ]:,low is 
stru ck with the right h and, leaving no mea ns 
for placing the intermedinte tool. Since a sec, 
o nd persl,n wc1 s not avai lable fo r the~e experi-­
ments, devices were improvised to hold the core 
so the left hand coul d place the punch . H eels 
0r feet may be used to hold the core, but the 
worker must be apt at ho lding with the feet, and 
he must also have the assistance of an am·il to 
further immobilize the core. I have found thar 
two poles, flatten ed on the inside at th e h,,ldinc 
end and loosely tied with lashings r,, re,·,:: · 
insertion 0f the core, make an excelknr ;,,,', 
device. \Vhen the core is pla,,·d /"·' " · 
fl a ttened surfaces of the h,r-r. .. ,,r· rh\· ·• 
the 1." f"'l~"'X '~i te end:-: nrc ... ;~:·c., .! 
atnou nt l,f tcn,i\~n i:-- ,•i·· 
held firm '. ,· :11•0! ,, ·. , .. ; • 

:-- i,• n n1t·t!'. , '~! "' · ·· 
n .· : h:r, , 

: -:-~ -. 
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An unc0nd it ional requisite of preforming 
polyhedral cores is to first esta blish corners 
( ridges) on the preformed core. Without these 
ridges there can be no polyhedral shape and no 
prismatic blades, fo r they are used to remove 
and gu ide the bla·des, and they are the inception 
of the "faceted" shape of this e0re. If the per­
cussion preforming has left these corners ( or 
ridges) uneven, or not straight, then they must 
be stra igh tened by careful retouch until they 
will produce a stra ight blade (Fig. 3h, d). 

Preforms rnay have as few as one rid ge, or as 
many as the worker can create. However, with 
just one ridge, it is unlikely that the fin ished 
core would assume the true polyhedra l shape. 
The core is always percussion preformed to be 
rectangula r in shape, with corners which will be 
established a~ ridges either by percussion, in­
direct percussion, or p ressure. It is of prime 
importance that the ridge be absolutely straight 
and vertica l to the proximal and dista l ends of 
the core; any irregularity or deviation will cause 
the first and all subsequent blades to be mal, 
formed, and since this error cannot be overcome, 
all blades wi ll be d istorted . These variations of 
preforming will he covered under separate pre­
fo rming methods: 

1. core wi th one ridge (Fig. 4e) 
2. core with two ridges (Fig. 4/) 
3. core with th ree ridges (Fig. 4g) 
4. core with fo ur ridges (Fig. 4h) 
5. core with more than fo ur rid ges. 

PREPARATIO~ OF THE CoRE 

J. Core with One Ridge: The simpl est form 
of core manufacture for prismatic blades is to 
establish a single ridge on the core to guide the 
first blade. A mass of obsid ian is se lected; this 
may be either a large cobble or a lump with a 
natural fl at face . Should the cobble be round 
and wi thout a natu ral flat surface, it must be 
modified, and this is clone by percussion to 
d ivide the cobble in half. Each half of the cobble 
can then be used to prepare a core for pressing 
off blades. Half of the cobble is held in the left 
hand and placed on the thigh of the left leg, 
wi th the flat surface of the rock exposed. Strike 
a blow at righ t angles to the flat surface, but 
near the edge, to remove a single large flake the 
entire length of the cobble. This is to remove 
the cortex of the cobble and also to establish a 
corner perpendicular and at right angles to the 
top of the core. 

The next step is to rotate the cobble slightly 
and ren1ove another fl ake in the same 111a11ner, 
positioning the blow so tha t the second fl ake-scar 
will intersect the first flake-scar and produce 
another corner; this establishes a ridge for re­
moval of the first prismatic blade. 1f th is large 
fl ake is removed properly, it should leave an 
angular projection (ridge) the full length of the 
cobble. If th is ridge is irregular, it must be 
straightened. This is done by percussion, using a 
small hammerstone and removing small trans­
verse fl akes, either unifi cially or bifacia ll y, along 
the entire length of the vertical line of the ridge, 
until it is straight. This will, at the sa me time, 
remove the cortex, or at least a part of the 
original surface, of the cobble. If there is an 
overhang (lip), or bul ba r scar, left at the top of 
the core (or ridge) at the poin t of percussion, 
it must be removed during the straightening 
process. This is clone by turning the cobble and 
st riking on the ridge, nt ri)!ht angles to the ridge, 
just under the lip. This blow must be delivered 
just under the lip to prevent dam.igi ng the sur, 
face which wi ll be the pla tform for sea ting the 
pressure tool for blade remova l. 

Now the platfo rm must be prepared on the 
fl at top of this ridge. This is done by roughening 
the surfa ce (scratch ing or grinding) with a piece 
of siliceous stone, quartz sa nd, or n1nteria l at 
least harder th,111 obs idian. This is necessary to 
prevent the ti p of the crutch from slipping. 

T he prepared half of the cobble is then secured 
in a suitable clamp with the ridge facing away 
from the clamp. The first pressure blade is then 
removed by the use of the chest crutch. The 
first blade will bea r the sca rs of the ridge-pre­
pa ring flakes and will resemble a unifacially 
flaked tool. But it will differ in that these scars 
will show that force was appl ied from the me­
dian line out to the edge, whereas a unifacially 
worked tool is just the reverse. 

A va ri ant of this single-ridge method is to use 
a very large single tabular fl ake struck from a 
mass of obsidian by percussion. This is done by 
using a large hammerstone and striking from a 
cobble, first, one large flake to get a flat surface 
and, next, striking one blow directly behind to 
remove a thick flake with a fl at surface. The 
first flake is disca rded, since it lacks conformity. 
The striking distance of blows in relation to the 
edge will determine the thickness of the large 
flake, which should be about 2 in. thick. For the 
platform, the top of the fl ake should 1:-e made 
flat by removing a large hurin spall hy l'~rcus,i,,n . 
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Then the eJge of the flake is bifac ially flaked to 
form a ridge which wil l be at right angles and 
vertica l to the top, or the platform surface. 

Removal of the first blade will establish two 
ridges to guide the next two blades, and so on. 
As additional blades are removed, the core will 
assume the shape of a half-cylinder; when it is 
exhausted, it will not be p0lyhedral. The un­
worked portion, or back, of this core will retain 
the character of the original surface, and only 
the worked p,,rtion will show the longitudinal 
scars left by the removal of blades. When blades 
a re removed around the entire periphery, there 
is no ind ication of what the original core type 
was, unless an assemblage of the Hades can be 
associated with the core and the core can be 
recon~tructe<l. 

2. Cures w ith Two Ridges: Prismatic blades 
may also be removed from a core having two 
ridges. This type is made in much the same 
manner as the core previ,1usly described as a 
variant of the core with one ridge. However, 
after the burin spa ll has been removed to create 
a fl at surface at the top for the platform, another 
large burin-type fl ake is removed at ri::,ht angles 
and vertical to the first to establish two w rners 
to guide the first two !,lades. l ooking from the 
proximal end downward . the ed!!e of the core 
should appear to be rectangular. If the ridges 
are irregul ar, they may need a sli_ght amount of 
modification not on ly to make them perfectly 
straight, [, ut al so at right angles to the proxima l 
end of the core. This core will normally still 
retain the original surface on one side. 

A variant of the two-ridge preform core is to 
make an object resembling ·the broken end of a 
large bi facial artifact (Fig. 3c) . This type of pre­
form core resembles a tongue, with the lateral 
edges serving as the ridges to guide the in itial 
blades. The proximal end of the core must be 
flat to prov ide a platform for the pressure tool. 
This flat surface is made by striking a percussion 
blow on one of the lateral ridges near the top. 
Removing this flake from the top of the core is 
most difficult because it is hard to prevent it 
from term inating in a curve on the opposite side. 
If I prepare the platform after the bifacial ridge 
flaking is done, I turn the core and strike on one 
of the lateral edges (ridges) across the top of the 
core, but I direct the blow to remove a flake at 
right angles with the long axis of the core. This 
will terminate the flake on the opposite lateral 
edge of the top, and thereby it confines the 
curve to a restricted area . The surface character 

of a bifocial artifact accidentally broken will 
show a different break pattern , or lines of fo rce, 
than this type ,,f core. The lines of fo rce of the 
broken artifact will not start at the latera l edge, 
and the break wi ll be at right angles to the long 
axis. Also, the curve of the broken artifact will 
extend from one edge to the other, rendering the 
edge usel ess to seat a pressure tool. The bi facial 
core is made and designed on the previously 
prepared Ant rnrface in ,,rder that it may be 
perfectl y flat on the proximal end of the core. 

The bifncial core is first shaped by percussion 
with a ~\"ft hnmn1erst\)ne; then, u~ing an nntler 
bill et, it is made symmetrical. This is done in 
nn1ch the sa rne n1anner af-. in n1 :J.k in g a large 
bifacia l tool except that the specimen will be 
left much thicker in secti0n. Preforming in­
cludes establishing two ridges to guide the ini­
tial Hades on the marginal edges. The first 
blade removed from each ridge ~f the bifacia l 
c,irc will he triangula te in section. and the d0rsa l 
side of the Hade will bea r the bifocial fl ake-scars 
of the first preparatiPn. The ,·en tral side of the 
blade will be smooth but slightly co,wex in sec­
ti,1n, with the curve extenclinrz fr0m the point of 
pressure to the poin t of termination. T he curve 
will be concave on the ,·entral side and will 
resemble an archer's 1,,-,w (Fig. 3c) . A core of 
this ty pe w uld be mistaken fo r a broken hfacial 
artifact if work was stopped at this point and no 
othe r blades were remO\·ed. 

3. Core 11:id, Three Ridges : Another experi­
mental core is one with three ridges t0 gu ide th~ 
blades. A piece of ol,sidia n with a natu ral fla t 
surface and of the righ t thi ckness and length 
must first be selected. \Vi th a large hammer­
~t0ne, tW\) lnrgc fl :1 kes are ren10ved fn.•tn either 
side of the center, at right angles to the t0p of 
the core. After removal of these two Aakes. the· 
obsid ian block should have the appearance of 
r·he forepart or prow of a b,,at (Fig. 4g) . 

Then the block is struck on r·he. top, with the 
hnn1mer~tone, exactl y in the cen ter in line with 
the two previous fl ake-scars. Now the three 
sides of the o··iginal mass ha,·e been removed, 
and a large t riangular piece of obid ian, which 
is the core, is left. This triangular core requires 
li ttle modification on the three ridges. The over­
hang left by the bu lbs of percussion m1.1 st be 
removed, and, if necessa ry, the ridges must be 
straightened. This modification can be done 
either by very careful application of percussion 
or by the use of pressure. Should one be working 
with a cobble or a rounded mass of material, the 
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core would be prepared in a manner similar to 
the rectangular core, except that it would have 
three sides. 

4. Core with Four Riclgcs: When preforming 
a core with four ridges, it must be made cube­
like. Then as the blades are removed, the core 
will assume the form of a regular polygon with 
as many facets as there are blades removed. The 
abandoned and exhausted cores of Mexico indi­
cate that the rectangular type of core was by far 
the most common. A core 2 x 2 in. at the proxi­
mal end can yield as many as a hundred usable 
blades, provided the worker encounters no mate­
rial or manufacturing difficulties. The making 
of the rectangular core is considerably more com­
plicated than the making of a simple bifacia l 
tool, and it represents a highly specialized 
industry. 

Si nce the isotropic homogeneous qua li ties of 
obsidian make it devoid of cl eavage planes, pre­
forming the core becomes a very exacting work. 
Using a simple hammerstone, the mass of obsid­
ian is reduced into a rectangular shape with a 
perfectl y flat surface to form the proximal end 
(Fig. 4h), and the sides must be parallel, per­
pendicu lar, and at right angles to the proximal 
end. Primary flaking of the core is done with a 
flat-surfa ced hammerstone, for this flatness will 
di ffuse the bu lb of percussion. Flakes are then 
struck off the mass until the core is rectangular. 

In order to sha pe the mass into a rectangu lar 
form, before each flake is struck it must be evalu­
ated and considered individually with reference 
to the fina l rectangula r form. It would serve 
little purpose and would req uire far too much 
description to describe the removing of each 
individual flake. It is sufficient that one know 
that the co re is formed by percussion and must 
be rectangular in sha pe. After the core has been 
made rectangu Jar, the corners may be removed 
by striking percussion blows with a hammer­
stone or, if one is not adept at percussion, this 
can be accom plished by pressure, with the aid of 
the chest cru tch. After the corners arc removed, 
the core will be octagonal or roughly cyl indrical 
in shape. 

After the core has been made rectangular, 
ridges may be made by intersecting the two 
longitudinal flake-scars by either unifacial or 
bifac ia I retouch. Either pressure or percussion 
may l:-e u,ed for th is work, depending on the 
si:e of the wre. Al so , to fl ake the<-.:, ridges, using 
ind irect percu ~.;;; i\)n with punch ha ~ proven most 
succ.:,s.,ful. If the punch is used , the ridge is 

straightened and made regula r by a lternating 
the flakes from right to left on either side of the 
proposed ridge, each bulbar fl_ake-scar providing 
the platform for the next fla ke. Flaking of this 
ridge is started at the distal end, and it con­
tinues alternately from right to left the entire 
length of the core. \Vhen the flaking process 
reaches the proxi mal end, extreme ca re must be 
used in flaking or the platfo rm which will seat 
the tool to remove the blades will be damaged. 

A ridge made in this fashion will have a sinu­
ous ap pearance (Fig. 3b). This technique of 
establishing ridges has been used in my experi­
ments and, I believe, was used by the aborigine. 
However, I do not mean to imply that all cores 
were made in this manner. Further study at the 
actual sites will revea l much information and 
resolve the techn iq ue . 

Sawccl·Corcs: Purely for the purpose of study­
ing the c,msistent behavior of force in relation to 
i~otrop ic mate rial, I have a t times u~cd a rec-­
tangular shape of ohsidian which has been cut 
by a diamond saw (Figs. 4c and Sa). The sawing 
procedure conserves materi al, although it does 
have disadvantages. It causes scoring on both 
sides of the cut, which weakens the obsidian and 
leaves the ma teria l with the appearance of 
ground glass. The first blades removed from a 
sa wed surface must be thicker than one wou ld 
normally expect, and, until all of the sawed 
su rface is removed, one must proi;:ress with ca u­
tion or the blades will break before they are 
detached from the core. Another disadvantage 
is the lack of cu rvature on the surface, which 
makes it difficult to remove the blades. 

P REPARATION OF TllE PLATFORM 

Platforms: Preparing the top of the core to 
serve as a platform for the pressure tool is the 
next step before blades can be removed. 

Flahccl l'Lar[orm: Before I had an opportunity 
to study origina l cores, I prepared the platform 
by rem,wing a small flake to scat the pressure 
tool which was, I later learned from Dr. R. S. 
MacNeish, much the same as on the ea rly cores 
of Mexico. He observed (personal communica­
tion) that some of the tops of the early cores had 
a flaked platform surface and some had a natu­
ral rough cortex. My first platform experiment 
was to remove, by pressure, a small fl ake directly 
above the ridge. The bulb of pressure left a 
depression in which I could place the tip of the 
pre:-..,ure tool. This prevented the prc,~urc t00l 

frl)m ~l ippin g when <l 1,wnw:i rd :nh.l 1'll lw:ir .J 

l 
I 
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FIG. 7 .Comparison of obsidi ,m blades mode b>• pressure 
and indirect percussion techniques. I3oth speci mens pro-­
duced by Crabt ree. a1 1:,how!'. front nnd back surfa ces of 
an obsidian bbdc made by pressure (I.S.UJvi. Cr 11 60) ; 
b, shows front ;111d bnck surfaces of rm obs idian bl :1 de 
mn<le by indirect percussion (f.S.U.i\(. Cr 11 82; notice 
the strnight near ly pnrnllel edges of a, the irregularity of 
the edges of b, nnd the heavy 11ndul:-ition~ and the promi~ 
nent bulb of force on the back surface of b, which arc 
murh mc,rc ...,ubd 11 ed <'n a). 

pressure was :ipplied . 13ut this technique has 
one disadva ntage: After the first series of blades 
has been removed from around the entire 
perimeter of the core, the top then has a con­
vex ity, and th is curve proh iH t~ the ~eating of the 
pressure tool; therefore, it is necessa ry to reju­
venate the core by removing the entire top. This 
rejuvenation is most difficult since the top of the 
core must be severed by removing a single flake 
with one blow and without leaving a rounded 
edge on the opposite side of the core top. I have 
never been satisfi ed with the termination of the 
rejuvenating flake, but I continue to cxperitnent 
with this techn ique. Dr. Robert Heizer showed 
me some severed cores from Guatemala which 
appeared to have been broken hy the use of heat 
and cold. H e will, perhaps, have more inf,, nna­
ti<>n on this method when he returns fr,,m the 
site in Guatemala. This rejuvena tion of the top 
of the core causes the core to be shnrtened each 
time a series of blades i~ rem<n-cd fr\,n1 :irt.., und 
the periphery 0f the con,. 

surface prevents the pressure tu,,J from sli pping 
,vhen downward and outward pressure is ap, 
plied. This allows the worker to continue to 
remove blades until the com plete wre has been 
exhausted. The grind ing technique is al so useful 
to overcome the human factor of 111iscalcula­
ti ,,ns in placing the J'ressure tcx,J. If the tool is 
placed too close t,, the edge and if t·here is not 
suffi cient 111ateri al to withstand the fo rce, the 
platform will so111 etimcs crush befo re the out­
ward pressure rn n t,e exerted. Should this hap­
pen, the core must either be abandoned or be 
grnund frn111 the t<' p toward the base until the 
damar:ed area has l'cen removed. I have ob­
served that the aborigines a lso used this method 
of rccf,vcring their cores. A careful exr1.mination 
nf the top of the wre will revea l if the l-ulbs nf 
pressure have been eliminated. If there are none, 
then, very pr,ssib]y, the top of the core was reju­
venated hy the sever ing or grindiPg techniques. 

BLAD ES 

Blade Rcnwrnl: Assuming that the obsid ian 
has been properly preformed into a core with 
ridges, the platform is ground until it has the 
appc:1r:1nce of frosted gl:i:-s, and the core is now 
immohili:ed in a clamp, ready f0r blade remO\·al. 
The pressure crutch ha s been made, and the 
spec imen is now ready fo r rem0val 0f the first 
blade. 

But t,cfore a Hade is actually removed, it is 
important to consider the actual remo,·a l of a 
prismatic blade from the core. A speciali:ed 
flake (called a blade), long and thin and with 
two parallel sharp cutting edges, is desired. Th is 
type of blade has unlimited uses. Indeed, it 
added much to tl.1e economy 0f many 1~e0ple 
p ri,,r to the use 0f mernl. There is abs0lutely no 
resemhlnnce 0 r c<,n1pnrisl' J1 betw een this elon­
gated flake and the conchoidal frac ture flake 
(Figs. 51, and 7a). The prismatic fla ke is not 
round 0r Pval ; it i~ either tr:1pe:c,id:11 or triangu­
lar in ~cction , :-ind it docs not h:1.n:- wave~ 0r un­
dulati ,>ns. T he dnrsa l side is characteri:ed bv 
twc1 0r thrt:'e foct:'t~ le ft t,y ~cn r:- frc,n1 rreYi \"'U~ 
Hade rem,wa l; these facets are the remit of the 
rid~,,, createJ t,,. rhe ,,·,,rker t,, ~uide each bbde 
rcm,,,·a l. Thi, is the marked difference between 
a ,·,,nch,,ida l fracrure fla ke and a rrismatic l-lade 
- rh1..· i..- ,..,1h.·h \,iJ :il fr.1 ... ·1 urc fln kc i~ n1:ide on a flat 
,i;rf:1...- c with :i h;1~J h:nnmcr. :i :1J rhc>re is n1..."' 
1:. !L: ~· . , 'i :, : :, ...... ~ 1' , ,,;ir ~,--L tuiJc. ::n...1 rren::·n t the 
-. ; " \'., ; ! " L ,•f '. !h· :: . :... c. 
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Prismatic blades will be no straighter than the 
ricl oe left on one fa ce of the core; therefore, care 
sh;ulcl be given to the retouch of this ridge dur­
ing stra igh ten ing to see that it is left without a 
sinuous shape. The thickness of the flake is 
governed by the seating of the pressure too l on 
the platform. If it is set close to the edge at the 
top of the core, a thin blade will result. If it is 
set far back, the blade will be thicker. The thick­
ness of the blade is mainly controlled by the 
preparation of the longitudinal su rface of the 
core. Should a thick blade be desired, the ridges 
from the top to the base must be isolated by 
blades removed from each side of the proposed 
thick blade. For repeated thick blades, the use 
of thin tabular cores is required. The seating of 
the pressure tool farth er back from the edge of 
the top will al so assist in taking off a thicker 
blade, but this usually results in the removal of 
the distal encl of the core. The width of the 
blade is controlled, too, by the steepness of the 
angle of the preestablished ridge. The more 
obtuse the angle, the narrower the blade. Re­
moving these prismatic blades from the core by 
means of pressure involves problems that are 
not present when blades are removed by per­
cussion. Each Aake, or blade, is a part of a cone. 
In the case of the pristmntic blades, the first 
blade is one quarter of the complete cone. The 
halance of the blades arc still portions of cones, 
but at this time I cannot be certain what portion 
of the cone is detached with the ba lance. 

The technique for removal of a cone part is to 
starr at the platfonn and then with downward 
and outward pressure to thrust the cone along 
the outward surface to the distal end. The 
downward and outward pressures change the 
angle of this cone. If only downward pressure 
is ;ppliecl, the angle of the cone will veer inward 
into the body of the core, producing a true quar­
ter of a cone, but this will terminate in a step 
fracture before the blade has been detached at 
the distal end. If both downward and outward 
pressure are appl ied simul taneously, then a 
quarter of a cone is produced. The angle of the 
cone will change as the outward pressure is 
increased; it becomes parallel with the face of 
the core, thereby permitting the removal of " 
long narrow blade. 

Removal of blades by percussion presents a 
different problem; the worker must strike with 
the angle, conforming to the angle of the cone, 
or he can alter the angle of the platform to con­
form with the angle of the blow (Figs. lh and 
6b). 

I have seen polyhedral cores that range in 
size from 1 Vi in. to as much as 9 in. in length; 
the largest of these are from the State of Colima, 
Mexico (Fig. la) , and from Guatemala. These 
represent the size of the exha usted cores, but the 
size of the preformed core before the first blades 
were detached is unknown; and one wonders at 
the immense size of the first series of blades. I 
have been able to remove blades 7/s in. in width 
by 7½ in. in length (Fig. 6a), but I prefer to use 
a block of stone approximately 3Vi in. at the top 
by 51/z in. in length. The smaller the core, how­
ever, the more critical the placing of the tip of 
the pressure tool. 

When the preformed core has been placed in 
the vise with the two corners exposed, one is 
ready to remove blades. These two corners bear 
the ridges which will guide the fim two blades. 
The tip of the pressure tool is placed on the 
ground platform 11,; in. from the outward edge 
pf the wre; the chest crutch is then positioned 
on the chest with the h1p of the "T" portion of 
the crutch against the lower pectoral muscles 
of the chest. The chest rests on the crutch, 
which is centered directly above and in line 
with the rid i::e that will guide the blade. The 
hands grasp the shaft firmly on a spot just below 
the slightly hent knees. By pressing with the 
knees against the hands, additional outward 
pressure may be obtained if the core is too large 
to detach blades by pressure from the hands 
alone. \'i/hen very large blades are being de­
tached from the core, the worker can help 
detachment by dropping the weight of the body 
on the cru tch and simultaneously bending the 
knees and str iking them against the hands and, 
at the same time, coord inating the balance of 
downward and outward pressure to the tip of 
the crutch. 

The platform of the core will usually support 
the entire weight of the body until outward 
pressure is appl ied. 

The first flake or blade will be triangulate in 
section; it will terminate with an expanding di s­
tal encl and will remove a portion of the distal 
end of the core. The distal end of the first blade 
will be more curved than the balance of the 
blades will be. Slightly more downward pres­
sure is required to remove the first blade than is 
needed for subsequent blades. This is to assure 
its complete removal, to give-the core a better 
form for removal of the balance of the blades, and 
so that subsequent blades will have straighter 
ridges to follow and will not be malformed. If 
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hanging lips at edge of platform which ri re usu ally 
removed before detaching another series of blades; c, 
obsidinn microcore and i. ix: microblades (l.S.lJ.~.-f. Cr. 
1147). 

the core is rectangular, all four corners are re­
moved in the same manner. After blades have 
been removed from the two corners, the flake­
scars left by their removal make four ridges to 
guide the next blades. In these experiments, I 
have used two methods to detach the next 
blades: 

1. If the blades are to be narrow, I place the 
tip of the presure tool directly above and in line 
with the ridge, and I repeat this placement on 
all four ridges. Like the first detached blade, 
these blades will also be triangulate in section. 

2. The second method involves trimming off 
the overhang left on the edge of the core by the 
bulb of pressure. If the platform is not prepared 
in this manner, it will crush when pressure is 

applied and will thus ruin the core. This prepa­
ration is required in order to free the platform 
and to allow positioning the tip of the pressure 
tool on the edge of the core between the two 
ridges left by renwval of the first blade. 

Rem,wing a blade hy this method will result 
in a blade with the two ridges left after removal 
of the first blade, and it will not be triangular 
in secti,,n but rather will be trape:,,idal. This 
type of prismatic blade is the more common 
(Figs. 6a and 7a), or the standard, type found 
in the Valley of }.!exico. Its dorsal s;cle is flat 
with both edge~ tern1in::iting in an acute angle, 
ro a very sharp edge. These two blade types are 
very familiar to the archaeolPgi_st, hut there are 
aberrntirn,s having n1ore than two ridges and 
other abortive forms which usuall y indicate poor 
judgment or miscalculation by the work~r. 

Blade types are g,~vernecl hy the manner in 
which the pressure tcd is placed 0n the edge of 
the wre. The triangub r blade is made by 
directly fol lowinr:: 0ne ridge, and the trapezoida l 
type is made by posi tioning the tip of the pres­
sure tool in line with, hit between. two ridges. 

T he blades can now be removed in the same 
manner as the first, but before each is pressed 
off, the platforms must be prepared and freed. 
When all the corners nf the preformed core 
have been eliminated by the removal of blades, 
the c,,re will have the appearance of a polygon, 
or it will he cylindrical in form. When blades 
have been detached from the exposed surface 
of the c,,re. then it must be repositioned in the 
clamp tn expose a new surface. It must be repo­
sitioned in the vi se at the same angle as the 
previ0usly wNked surface, or the blades will not 
be uniform. \Xlhen the core has reached a 
cylindrical shape, all of the platforms over the 
ridges may be prepared at the same time. This 
enables the worker to remove blades without 
stopping to prepare the platform each time. By 
constant practice, rhythms and muscular motor 
habits, which aid in removing uniform blades 
(Fig. 6a), are developed. Practice, good muscle 
control, and a knowledge of the amount of force 
required for removing blades of various si:es 
result in duplication of unifom1 blades. 

Experience enaHes the worker to achieve con­
trol of the termination of the blades, and he can 
even learn to stop the blade midway along the 
face of the core either in a feather edge or by a 
hinge or step fracture (Figs. 3c and 9e). The 
feathered edge is accomplished by increasing the 
amount of outward pressure and simultaneously 
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made by this method and with the use of this 
tool. Blades larger than 4 in. must sti ll be re­
moved by the use of the chest crutch. 

This tool can be used e ither as a short staff 
for pressure removal of prismatic blades and 
microblades, or it can be used as a long-handled 
pressure tool. \v'hen it is used as a staff, it is 
grasped at the top with the right hand, near the 
tip with the left hand, and the tip is placed on 
the prepared platform. The right hand supplies 
the downward force while the left exerts the 
outward pressure and thereby removes the 
blade. This short staff can be used for removing 
narrow blades but not for longer and wider 
blades for, the wider the blade, the greater the 
amount of pressure that is required . 

Relating Force to Stone T ool Manufacwre: 
My efforts to replicate the Mexican cores by 
pressure have revealed some interesting facts 

· regarding forces. \v'hen one is cleaving, break­
ing, preforming, or flaking lithic materials, he 
becomes aware of rhe differences in the amount 
of force necessary to cleave or remove flakes 
with the smne surface area. 

An exam ple of the amount o f force necessary 
is provided in the cutting of glass by the scoring 
method. A piece of plate glass ¼ in . thick and 
8 in. long, evenly secured to a sol id workbench 
and with. an inch protruding from the edge, will 
support several thousand pounds, if it is un­
scored. After it has been scored by a glass-cutter 
wheel, it may he broken quite easily with bu t a 
fractio n of the pressure necessary in the unscored 
state. The area of glass broken can be compared 
to the area of obsidian removed from a core 
when detaching a blade by pressure. I have 
removed blades 1 in. wide and 8 in. long by the 
use of the pressure crutch al one, and yet my 
total weight is only 165 pounds, which makes it 
impossible for me to exceed this much down­
ward pressure. The blade can be parted from 
the core by exerting outward pressure. causing 
the blade to separate from the proximal end of 
the core; this indicates that the removal of the 
blade begins at the top of the core and continues 
to the distal end. This is true of p ressure flaking, 
whether the worker is making cores or artifacts. 
It also occurs when one is fracturing by percus­
sion, for the percussion tool is describing an arc 
rather than descending in a straight line and 
is thus combining both downward and outward 
forces. This causes the flakes to be pulled from 
the artifact in much the same manner as Hades 
are removed by pressure from a core. This tech-

FIG. 10. Portion of the back surface of a large prismatic 
bbde of glass (l.S.U.M. Cr 1141) produced by Crabtree, 
by pressure, showing the chnrncteris ti c striations or fi s-­
sures. Note the regulnrity of spacing of the fissures and 
the d irection they point, indicoting the direction from 
which force was applied to rem ove the blnde. The plat~ 
form or proximal end of the blade is beyond the upper 
mc1rgin of the picture. 

nique, however, is only applicable to certain 
types of percussion m ethods. These methods 
will be described in greater detail later, in 
another paper. 

Close inspection of both blades and cores has 
revealed a series of even ly spaced corresponding 
markings on both the blades a nd the cores that 
I have been unable, as yet, to ana lyze or explain. 
The markings fit and harmonize with both the 
blade scar and the ventral surface of the blade. 
These minute striations, or fissures, are peculiar 
grooves, or channels, characteristic of isotropic 
materials but more pronounced in the vitreous 
obsidian and glass-l ike materials. These are dis­
tinctive markings and are extremely useful for 
both the rypologist and the student of tech­
nology; they are a key tv p,,,ici,·e identification 
of the sequence of flake and blade rem,,yaJ for 

they point accurate ly to th e di recti ,, n ;i r wh ich 
f0rce was appli ed (Fig. 10). 

When examining, e it·her by cy ::- 0 r \\·ith the 
aid pf a magnifying glass, a hbde d eta ched by 
pre~sure, one will observe that th ese fissures are 
at a 45 ° angle to the lateral edr:cs; they point in 
a gentle curve wward the direction of applied 
pres~ure, and, occnsiona!Iy, the longest fissure 
will be almost parallel with the lateral edge. 

The spacin g 0f these striations, 0 r fissures, is 
remarkably regubr. particularly on blade,, with 
parallel sides wh ich have been removed by pres­
sure. I31ades removed by pressure have the stri­
atinns on the marginal edges, wh il e a blade or 
flake removed hy percussion has a fissure radiat­
ing from the point of impact (or the bulb of per­
cussion) to the distal end of the flake. The fis­
sures are more j1rominent on the crests of the 
undula tions, which a lso charnctcri:e the per­
cussion struck flake (Figs. Sb and 7h). 

The spacing of these fissures can he from 
.1I n1nst n,i cro~copic to more than an inch apnrt, 
but, once the spacing pattern is set up. the ent ire 
group will be ccinsistcnt. This spacinµ api::-enrs 
to be g,w erned bv the si:c of th e flake - the 
hrg-er th e flake, the wider the space l"'et,veen the 
fis,sures. For example: Recently, throu ~h the 
rnurtesy ,,f Dr. Jui,ius Bird. I rccei,·ed a large 
J:,t ,,ck of ob,,idia•1 fr,,m Iceland ( 166 lb. l. This 
block nf obsidian had one h,,ke:i face. and ,1n 
this foce w:1~ a series 0f these fi ~sure!- :it lcnst one 
inch apart. The break that caused these fi,sures 
appeared ro be due to natural causes (such as 
sealing or scm1e din strnphism l., f the fcirm:1.ti011 
in wh ich the ob5idian was derh,sitcd); the n1ni! .. 
r"!itud e of th~sc fissure~ furni shed 1ne .-in 0 ppo r.­
tuni ty to closely examine their structure. I no ted 
that these fissures have a peculiar form in sec­
tion. They appear to resemble steps with a very 
wide tread and a comparatively short riser, with 
each step between the riser and the tread being 
rounded. There is also the phenomenon of rela­
tively microscopic strips 0f obsidian remaining 
between the t read and the riser, and, at times, 
they were sti ll attached to the riser, reminiscent 
of the crest of a wave. Sometimes, particu larfy 
when percussion is used, the strip of obsidian is 
free, or nearly so, and it may be lifted off with 
a pointed instrument. These strips seem to have 
a parallelism with the eraillure flakes found on 
the hulb of force, for they, too, are not firmly 
attached t,' either the core N the bull'. 

\\.h i:n th i, r hcn ,.., n, .::- rh"'n i, ,n1<..fk.J :-in,..! un ... .lcr.­
, : ... ,J . i· ,l.·ill, ! (. ' , l. ,u1 ' t. r r. ,·i, lt- :1 rn v:ni, ,·f 
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d,:tc rrn inin£:: th e.' diff t.: rcnc-.:' betwec.-n ~.., crcus~i1.."'n 
and !"'rc.-:...:urc fb kin ~: }h , ._\ .<:' \· e r, :7. ~uffi cient P'--"'PU .. 
lati ,,n ,, f /lakes slw uld l,e srndied and CYaluated 
bcfl°'rc anv final C('11clusi1..1ns are reached. The 
pat te rn s 1..~f these n1nrkings can l--e related to 
vari\J US t,,olmaking traditions and sho uld also 
be usdul for definiti,·e technological J' urpc1ses. 
At the pret:ent time, h0wever, th ese r eculiarities 
are not fully understocd, and there needs to he 
furth er investigation 0f n1:1terinls wh ich. th0ugh 
s,,Jids, have the pr,, ,,erties of a hea,·y liq uid. 

Obsidian appears to be slightly less viscNJS 
than the variN1s cryp to-crystalline materials, 
and, therefore, it is much better for the study 
of this most interesting behavior of material. 
The frictional planes of molecular mowment 
and wave motion create ripples and undulations 
,,n the surface of the stone, and a study of this 
aspect pf certain materia ls would ind eed add to 
Clllr knowled~e 0f the mechanics of stone flaking. 
Some study has been d,,ne on this behavi,,r of 
materials (for example, George :\kCurdy's 
paper on the blades of 1"1exico [ 1900], which 
was sent t,, me J,.,- Dr. Jacques Tixier o f the 
Natura l Hist,, ry ~[useum in Paris). 

Since \kCurdy's ( 1900) parer and w mments 
may not be readily ava ilal,Je, it may be of inter­
e:--t r\, qucte :-.\"'n1e of his rea~0ns wh ich ha\·e 
meri t and wh ich d,1 0ffe r an explanati,,n of the 
snic1til,n~ 1."' n the margins of the Hades as well 
as ,, f the blade sca rs on the c,, re. :\ !cCurdy 
cc,mpares the n11..."'lecular n10\·en1ent of 1.."bsidian 
t\, thnt 0f a mt"Yin~ glacier. This 111 1.."\·em ent 
parallels the result s ,,f the experiments in flaking 
,,hidian . and thus further pr,,of is 0ffered for 
the elast·icit\' ,,f material which is a solid , but 
which has th e characteristics of a heavy liq uid. 
1'1cCurcly's ren1arks concerning the~e experi.­
m ents fol],,w (McCurdy 1900: 412): 

The phenome1wn of the ~e delicate m;irkin~s is due ro 
whar seem h) be m11ltitudin0 11 s pbne r- c.f frn ..:t ure rarallel 
ro one an01her. penctrririn~. 0 11 the c-ne hanJ, the Cl-.re 
and, 0n th e other, the fl:lke, probably :it right angles to 
their c(immon surfoce 0f fr:1cture. 

If th:lt be so, they would hear a striking anal 0g-,,· to the 
margin:11 cre\·nr-ses of a i::facier howeYe r inappr0priate 
may seem the compari s0n 0f cihjects in the. si:c s of which 
there is such great dispJrity. The ref:i !- f:1n ce Jt the sides 
of a glac ier and the more rapid fll,w at the center t0gether 
make crevasses pointing obliquely up~tream :it angles of 
abf•ut .;; degree~. the direc ti,,n d the r u!l . ,'r the gre :,;-e ~r 
tensi,,n, rendin.£! r1.., rr,,.:fuce rhe fr:1 .. ·rure:- i~ .. + 1i..; :1 e . 
r,..,w:ird the ce nier, d-.,wn,1rr .1m. H 1.."'rkin~ h:~ '- -: h,"'wn d~ :1r 
,h;:, r ull i'- '-t r, '11 !.':eSt t hc .:•r l' t ica!h \\ hen :: P.1:l ~l'-. :1n :mdl' 
,,: ..;; ,i c- 1."rc c, w H h 1! 1c- -. i. !c-. l' f 1hc d :i-. :( · :iw ~c- .•~c 

. .i r- ;, : .; :;, ,: , .· · c , , \\ ·· 11 dv· , · ' C' " ; · 1r n "! : 
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The force in the glncier is gravitat ion, th:it in the 
obsidian flrike is pcrcuss imt. fi~· the /Jcrcussion the pa r# 
tides of the mass of the fhke would be scr in morion. 
The mo\·ement in line with the direction of the npplied 
force, that is ro say, along the axis of the flake, would be 
most rapid. The sides tending to lag behind would pro~ 
duce a tension to be relieved only by fr;ictures at right 
c\n~les to the direction of that tension. Here ag.iin the 
direction of the tension is oblique townrd the center, 
"downstream," ::me! is strongest when it makes an nngle 
of 45 degrees with the sides of the flake, which it does 
appnrcntly near the margin, for there the tTansverse frnc.­
tures are most numerous, as might be expected - mnke 
angles of 45 degrees with the edges and point obliquely 
"up-stream," to use the glacia l terminol0gy. 

A s shown by the experiments, the word "per• 
cussion" used there should have been "pressure." 

C11tting Q,wUty of Blades: The cutting quali­
ties of the obsidian prismatic blades should be 
noted, for, to my knowledge, there is no ground 
or honed material or any meta l tool sharper 
than the obsid ian or glass blade replirns of pris­
matic blades. If the blades are removed properly 
from the core and are recovered without the 
edge striking another blade or a hard object, they 
will have a sharpness that is unexcellcd. This 
sharp edge is the resu lt of the blade leaving the 
core so quickly tha t the material is cleaved to 
the last particle of matter, and the infinitesimal 
edge converges to zero. Such an edge produces 
a delicate and exacting cutting implement. H ow­
ever, such an edge must receive discriminate use 
and care, or it will not susta in its sharp cutting 
quality. 

The sharpness of the cutting edge of these 
blades was put to the test and made manifest at 
Grasshopper, Arizona, in Jul y, 1966, when Mr. 
Gene Seeley used one of my fresh ly struck pris-

mati.c blades to skin a bear. The blade was used 
for the initial cut of the bear; both hair and hide 
parted with a minimum amount of pressure, 
and there was little or no sign of wea r on the 
blade edge. At a later date, Dr. William Long­
acre, of the Un iversity of Arizona, expects to 
publish a detailed account of the bear-skinning, 
with emphasis on the function and wear pattern 
of the stone tools. 

My personal experience with d1e sharpness of 
an obsid ian flake has resulted in much blood­
shed while conducting these expe riments, for I 
have received many cuts when working this 
material. Fortunately, these unplanned incisions 
heal rapidly. The obsidian is so sharp that it 
actually severs the cells without bruising; con­
sequen tly, they unite rapidly and leave no scar. 
This is not true when one is cut by materials 
that are less vitreous. Another testimony to the 
sharpness of obsidian blades is the use of glass 
knives in the medical profession today. An 
interesting comparison is that of the Tepexpan 
man d ismembering an elephant with his pris­
matic blade and the modern scientist slicing an 
amoeba with a modern glass knife. Apparently 
the aboriginal tool had considerably more refine­
ment than that of modern man, for I doubt if 
the modern glass knife could do the job on an 
elephm1t. 

Glass pla te has proven to be the most satis­
factory material for making the blades for a 
microtome. The glass plate is scored and broken 
in such a manner that the broken edge may be 
used to section cells, tissue, etc. Several breaks 
are usually necessary before 1/s in. of good 

FIG. 11. Highispeed series photogrnphed at 5,000 frames per second showing the detachment of ;u1 obsidian pris• 
m:itic blade by pressure. Also shows the movement of the ernillure flake and the crutch tip. Frnme 1-The core 
held in the clamp with the cnitch tip properly placed and downward pressure being exerrcd. Frame 3 - Note the 
light streak of sepa ration extending about 3 third of the war down the fa ce of the core os the bl::tdc begin,; to detach 
wirh :i.pplirntion of outward prcs:-:ure. f-rnme 4 - The streak of :,:e1x1ra tion now extends nbout t'\vo•thirds of t·he wny 
down the fa ce of the core as more outward pressure is applied . Frnrne 5 - The pro:d nrnl :ind middle portions of the 
blade ha\"e been freed from the core . The terminal portion of the blade has probably been freed; notice the slight 
shadow cast by the blade on the face of the dista l end of the core and also that the crutch tip is still in contact with 
the bl:i<lc. Fr:ime 6 - N0te that the blade is not contacting the crutch tip and that the middle port ions of the blade 
appea r to be slic;htly bowed outward su1:u;esting compression of the blade. Frame 7 - The bl:ldc has definitely been 
freed from the dista l end of the core and the craillure flake has appcarerl as the tiny dark triangular mass in contact 
with the tip of the crutch. Fr:1mc 12 - The blade has been projected further away from the core and the crutch 
while the crnillure fbkc is still ndhering to 1-he crutch tip which has moved slightly outward and downward from 
the core platform. Frames 25 and 55 - Notice the position of the blade, the crutch tip, and the crnillure tfoke relative 
to ench other :ind to the core pl:1tfom1. Frnmes 12, 25, and 55 show that the distal end of the blade travels slightly 
farther and foster than the proximal end. The movement of the blade relative to the movemCnt of the crutch tip 
and the eraillure flake suggest thar, as the blade is torn away from the core, it recovers from compression and 
projects itselr away from the cru tch tip and the core. Note the p.ith of travel of the crutch tip which, along with 
the removal of the intact blade with a good termination, indicates that the proper balance of downward and outward 
forces has been achieved. 
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cutting surface is obtained, whereas the aborigi­
nal workmen were able to remove blades 8 in. 
long with a total of 16 in. of perfect cutting edge. 
Many types of microtome blades have been 
devised from diamond, sapph ire, tungsten car­
bide, and steel; however, when sharpened with 
even the finest abrasives, striations are present, 
and this causes the thin sections to be malformed. 

From these experiments one can conclude 
that men of prehistory had tools which, if used 
with care, were superior to modern cutlery. Cer­
tain surgical needs might be better served if sur­
geons reverted to using stone scalpels where 
rapid healing is necessa ry on types of tissues that 
are viscid and that resist clean incisions, and 
where little or no srn rring is wanted. The sur­
geon who pioneers the use of such blades may 
1:-e accused of reverting to cave man tactics, 
however. 

ExJ,erim cnts in High-Speed Phowi:rnJ, hy: Dr. 
Earl H. Swanson, Direc tor of the Idaho State 
University Museum, with the assistance of Mr. 
Herbe rt Everet t and Mr. Elmo Sackett of the 
T elevision and Radio Department of the Uni­
versity, is conducting some experiments in high­
speed photography of the process of the removal 
of prismatic blades from the polyhedral core. 
A high-speed Red Lakes camera, which has a 
speed range of from 5,000 to 44,000 frames per 
second, is being used in this study. These experi­
ments are proving invaluable for the study of 
stoneworking and the behavior of obsidian un­
der pressure, and they will, no doubt, resolve 
many other questions when further films are 
made showing the fracture of flint. Prior to view­
ing the high-speed films of prismatic blade 
removal, I had thought that the blades left the 
core at a much slower rate of speed than the 
film indicated (Figs. 11, 12, 13, and 14). 

I have been experimenting with prismatic 
blade removal for many years, and, during that 

time, I have manufactured thousands of blades· 
and have always believed that I could feel the 
blades bend as they tore loose from the core; 
moreaver, I was certain that I c0tild control their 
behavior. During the pressure remova l of the 
blade, the platform of the blade is first freed 
from the core by the downward and outward 
pressure, and it adheres to, or becomes a part of, 
the proximal encl of the blade; then the down­
ward pressure releases the blade the vertical 
length of the core and terminates it at the distal 
end. The worker's control, therefore, is appar­
ently a subcon,cious reaction comparable to the 
blinking of the eye. 

When I am in good form and am familiar 
with the material , I am able to stop the blades at 
will and, occasionall y, even to leave them still 
adhering to the core. Yet, the many tests made 
with the h igh-speed camera show that the blade 
is removed in the short interva l of three to five 
frnm es - with the camera operating at 5,000 
fram es per second or ahout l/I ,250th of a sec­
ond. The initial brea k has been calculated at 
1/ 19,000 of a second. It is puzzling but enlighten­
ing to discover that the blade is removed at such 
a high rate of speed. This paradox would seem 
to indicate that the blade remova l is controlled 
by preprngramming the involuntary muscular 
behavior of the worker and not by consciously 
directing the reaction of the muscles during the 
blade manufacture. There is little doubt that 
the worker can control the bending of flakes or 
blades, for we have the surface evidence proof 
on bifac ially flaked artifacts that have been 
ri pple-flaked over a curved surface from one 
latera l edge to the other. 

When I am working in front of a high-speed 
camera and am fully aware of the time limita­
tions, it is possihle that I accelerate the blade 
removal, as opposed to when I am working un­
der more relaxed conditions. It is difficult to 

FIG. 12. Series of hig:h,specd photographs taken at 5,000 frames per second showin g: removal of an intact obsidian 
prismatic bl ade and good tennin;ition o f rhc distal end of the bl ade from the core. Frame 1-The core is positioned 
in the cl:lmp with the cru tch tip properly pl aced on the platform and downw:ud pressure being .ipplied . Frame 2 - As 
outward pressure is applied the blade begins .to detachi note the very small dark line of separation extending _about 
half way clown the fo ce of the core. Frame 3 - The blade shows further detachment as outward pressure continues; 
the dark line of separation now extends down the face of the core to a point just below the sole of the shoe. Frame 
4 -The detachment of the blade from the core has been completed; note the perfect feathered termination of the 
blade. Frames 5, 10, 15, 25, and 55 - Notice in these frames that the distal end of the blade travels farther and 
foster than does the proximal end. This suggests that as the terminal portion of the blade tears away from the core 
the blade recovers from compression and projects itself away from the face of the core and the crutch tip. Note 
the path of travel of the crutch tip through the entire series of photographs. Both the movement of the crutch tip 
and the removal of the intact blade with perfect termination indicate a harmonious balance of downward and outward 
forces. 
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synchronize the camera and the speed of the 
worker; therefore, the work must be hurried. 
This necessary synch ronizat ion makes it most 
difficult to apply the outward pressure slowly 
enough to observe the bending of the blade (Fig. 
13), and I have a tendency to thrust rather tha n 
press outward and J ownward slowly. Proper 
and normal blade removal requires considerable 
concentration in order to control the muscular 
behavior, and this concentration is a little diffi­
cult under the hot lights of the camera and the 
attempt to bea t the time interval. At this time 
there is need fo r continued camera experiments 
to better correlate the work of the blade removal 
with the speed of the camera, for as the speed of 
the camera is increased, the time allotted for rhe 
experiment of blade removal is decreased. Pres­
ent ca lculations indicate that with the camera 
runn ing at 5,000 fra mes per second, the time 
interval between the parting of the blade from 
the proximal to the distal end of the core is 
1/1 ,250 of a second. This allows the worker only 
1/ 5 of a second , or slightly less, to remove a 
blade before the film is gone. 

T o date, the film experiments have been most 
rewarding fo r they permit the study of the 
behavior of the material when subjected to pres­
sure. It is interesting to note the action of the 
blade as it leaves the core, as well as the move­
ment of the tip of the pressure tool. The path 
of the tip of the pressure tool moves at the same 
angle as the angle of the ideal cone, ind icating 
that the ratio of downward to outward forces is 
harmonious (Figs. 11 and 12) . The outward and 
downwa rd path of the pressure rip is on ly abo ut 
3/s in. away from the core, though the distal end 
of the blade has depar ted from the base of the 
core at least an inch away from it. Blades appear 
to compress in the fo rm of a slight outwa rd arc 
(Fig. 11); then, because of the elasticity of the 
material, they assu me their origina l shape and, 

in doing so, project themselves outward away 
from the core. The distal end of the blade 
moves faster and leaves the core before the 
proximal end (Figs. 11 , 12, and 13) . As the 
platform is torn loose from the core, fine par­
ticl es of apparently crushed obsidian are air­
borne in the vicinity of the pressure tool tip. Yet, 
upon examination of the platform, there is li ttl e 
ev idence of any crushing on either the platfo rm 
or the proximal end of the blade. Some pho­
tographs reveal the tiny era illure flake in associa­
tion with the fine particles (Fig. 11) . The 
era illure fl ake and the flake-scar are common 
to percussion work, yet they are ordinarily not 
associated with pressure work. In these experi­
ments, they seem to be related to the blades 
removed by a thrust rather than by slower 
downward and outward pressure. · 

It is also inte,·esting to note the angle of travel 
of the pressure tool tip, for it indicates when 
too much downward pressure is used. When 
this occurs, the angle of pressure tool travel is 
closer to the core and usually resul ts in a part 
of the distal end of the core being removed (Fig. 
14) . On the other hand, if the angle of this tool 
is away from the core, the blade is terminated 
before it has torn loose for the full lengrh of the 
core, and the dista l end of the blade is straight 
and fea thered (Fig. 12). When the downward 
pressure is too great, and when the ridges guid­
ing the blade have enough mass to contain the 
blade and to preven t it from spreading and 
removing the distal end of the core, the blade 
flexes to the point of breaking. If fra cture of the 
blade does occur, it usually breaks into th ree 
almost equal pieces, even though it is removed 
en tirely from the core( Fig. 13). If and when 
the tip of the pressure tool and downward and 
ou tward pressure are not directly in line with 
the two ridges that guide the blade, the blade is 
removed from the core, but it breaks as it leaves 

FIG . 13. Series of highispced photogrnphs, rnken at 5,000 frames per second, showing removal of prismatic blade 
of glas~, the elasticity of the materi al, nnd brenking of the bl::tdc owing to excessive outward pressure. Frame 1- The 
core is held in the damp with the crutch lip properly positio ned on the platform .e nd downward pressure being applied. 
Frn me 2 - The blade begins to detach with applicat ion of outward pressure. Note the fine li ne of separntion extending 
about half way down the face of the core . Frame 3 - The proximal portion of the blade has been freed from the 
core while the distal portion appears to be still con nected to the core. Fra me 4- The outw:ud force is still being 
applied; notice the pronounced outward flexing of the proximal end o f the blade. The dista l portion of the blade 
appea r.s to be still adhering to the core. Frame 5 - The crntch tip is not in contnct with the blade platform, and it 
is difficult to see whether the blade is still attached to the core :i t the dista l end. Note the dark streak cutting across 
the blade near the midpoint showing where the blade is breaking outw.ird from excessive flexing. Frame 6-The 
blade has broken into two segments and has been freed from the <listed end of the core. Frames 9, 15, and 25 - Note 
in these three frames the path of trave l of the crutch tip and that the dista l fragment of the blade trave ls faster than 
the proximal fragment. The downward and outward forces nece s..,;;a ry for blade removal were nor properly balanced 
resulting in a broken blade, even though the blade was successfully removed from the core. 
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FIG. 14. Series of high~spced photographs, taken at 
5,000 frames per second, showing removal of the distal 
end of the core. Frame 2 - The core is placed in the 
clamp w ith the crutch tip positioned on the platform 
and downward pressure bei ng applied. Frnmc 3 - The 
bl:ld c has been d<!t:iched from the core and appears as a 
blur just to the left of and slightly below the core. Note 
the change of position of the core in the clamp and the 
clrnnge of sh;:ipe of the face of the core. The core w as 
not prorcrl}· secu red in the clamp, and, when outw.ird 
pressure was ;ipplied, the core tipped outward changing 
the ,ingle of applied force resulting in excess ive down~ 
ward pressure and removal o f the dist:i.l end of the core. 
Fr:i.me 4 - The blade has brok en :rnd appears as two 
blurs be low the crutch tip and to the left of and beneath 
the core. Frame 7 - The two blade fra gments are res ting 
on the floor. The fragment just beneath the crutch tip 
is the distal end of the bl ad e, the shape and heaviness of 
thi s portion showing that the rli sta ) end of the core h as 
bee n remo,·ed. Compare the path of trave l of the crutch 
tip in this series with the movements o f the crutch tip in 
Figs. II , 12, and 13. 

the core, with the broken pieces spiraling as they 
become air-borne. This sort of miscalculation 
usually causes the core to be malformed, and 
the successive blades removed from that area 
will also be malformed. 

If the end of the shaft vibrates in a succession 
of waves, the blade convulses and undulates, 
and this peculiarity is usually associated with 
an excess of outward pressure. It may be pos, 

sible to overcome this by the use of a thicker 
staff or by placing a weighting medium on the 
shaft of the pressure tool. 

High-speed photography has permitted the 
study of the platform area at the moment of 
contact by the pressure tip; it is this contact 
area which controls the thickness of the blades. 
Such photography has also been useful in study, 
ing the muscular motor ha bits of the stone­
worker. These habits and involuntary move­
ments were undetected until photographed at 
high-speed. Such movements are even more 
noticeable in direct percussion work, and these 
will undoubtedly be more detailed when further 
experiments have been made with th is photo­
graphic technique. 

By usin g close-up lenses, the camera has 
permitted one to observe all of the action and 
behavior of the material and to study this action 
either by motion or by single-frame stills. The 
enlargements projected on a screen allow minute 
examination of details that may be undetected 
when just watching an actua l demonstra tion. 
The film is also helpful to the stoneworker, for 
it allows him to observe many details that he 
cannot see during manufacture. Should a plat­
form crush, or should a flake hinge, or step­
fracture, the cause and effect may be determined 
by closely observing what actually happened to 
set up th is ce rtain condition (Fig. 14). This 
allows the stoneworker to correct any miscalcu, 
lations that may be causing these truncations. 

These films will ah, give invaluable aid to 
better understanding the fracture of materials 
with isotropic qualities. They show very clearly 
the behavior of the cone and its relation to the 
prismatic blade. \Ve are all familiar with the 
dropping of a pebble into a pool and the result, 
ing regularity of the waves which are the result 
of the fo rce with which the pebble hits the 
water. These concentric waves may be com­
pared to a solid with the same isotropic quali­
ties. D ropping a pebble in water is much like 
a percussion blow; when the pebble is slowly 
immersed in the water, no waves are evident, 
and this slow movement is much the same as 
applying pressure. Blades removed by pressure 
have an absence of concentric rings (undula­
tions), Should the pebble strike a piece of glass, 
which has much the same properties as a heavy 
liquid, waves will also result, but they will be 
projected ahead of the pebble in the form of a 
truncated cone. This truncation will be of the 
same size as the surface of the glass contacted by 
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the pebble. However, should the pebble be 
pressed on the corner of a block of glass vertical 
to the flat plane, a quarter of a cone will be 
removed. This fourth of a cone will remove the 
corner; at the same time, it will travel hack into 
the block of glass at the same angle as the cone 
removed from striking vertical ly into the flat 
surface. The flake, however, will in no way 
resemble a blade removed from a polyhedral 
core. 

The high-speed camera shows that, if the plat­
form has been slightly freed or isolated by the 
removal of small flakes on each of its sides prior 
to blade removal, when the blade is pressed off 
the platform will act as the truncated part of a 
cone. The cone is then dislodged from the core 
by the application of ou tward pressure, and the 
downward force then removes a mass of obsid­
ian, in the form of a blade, the full length of the 
core. The greater mass has been confined by the 
two ridges previously established on the face of 
the core, forcing the blade to move in the line 
of least resistance, and thus creating a long 
trapezoid with parallel sides. The elasticity of 
the material pem1its some bending. The angles 
of the cone are converted by the outward pres­
sure until the angle of the cone facing the core 
is para llel to the side of the core bearing the 
two ridges which were established by previous 
blade removal. 

The camera read ily demonstrates how the 
angles of a cone can be converted by the appli­
cation of the outward pressure. TI1e angle of 
travel of the tip of the pressure tool after it 
leaves the core is the same as if one were to 
use percussion instead of the downward and 
outward pressure. The main difference in the 
two methods - pressure and percussion - is 
comparable to the effect of the pebble in water, 
as mentioned before, with the consequent pro­
duction or nonproduction of concentric ripples, 
waves, or undula tions on both the blade and the 
core. The more vitreous materia ls have less 
viscosity than the more granular materials; con­
sequently, the waves in the glassier rocks tend 
to be magnified. When making a decision con­
cerning, or a comparison of, the techniques used 
(i.e., pressure or percussion), the material must 
also be considered. Considerably greater amount 
of force is required to remove a blade by pres­
sure than by percussion, which makes use of 
gravitationa l potential energy and which con­
verts the intensity of the blow, upon striking the 
core, to kinetic energy. The use of percussion 

also has an effect of which I am aware, but 
which, at this time, I am unable to full y describe. 
T hat is, upon impact certa in types of blows 
induce inrense shock, even though the blow is 
light, and this causes the blade to pa rt from the 
core with much grea ter ease than those struck 
with less velociry. This peculiariry is related to 
the elasticity of the material. I can think of only 
one example to illustrate this peculiarity, and 
that is to relate it to candy making. It would be 
'impossible to break, by bending, freshly made 
warn1 candy that is still plastic; but, by giving 
it a sharp blow, it may [,e easil y shattered. This 
same principle appears to be related to the type 
of blow I am trying to describe. Also, once a 
flake is started, or once a crack appears on the 
core to break the molecula r attraction, the bal­
ance of the fl ake or blade may be removed with 
less force. This is, of course, characteristic of 
swring glass before it is finally broken. 

CONCLUSIONS 

~Iy experiments in prismatic blade-making 
have helped me reach some conclmions regard­
ing the variable condi tions that can be con­
trolled by manual skill and the behavior and 
response of certain mate rials when subjected to 
stress. I have onl y admiration for the aborigine's 
skill in making nea r-perfect calculations of an­
gles and in relati ng the combinations of fo rces 
necessary to repea tedl y remove blades from 
cores with such acc uracy and precision. Their 
exhausted cores are ev idence of the perfection 
and control of all of these factors. An attempt 
to replicate these blades and cores wi ll make 
one appreciate the required skill and control 
necessary to duplicate the cores and blades of 
the aborigine. No amount of theori : ing by mere­
ly exami;.,ing a flake or blade scar will give a 
true picture of these techniques; only by repli­
ca ting can we change theory to fact. I am hope, 
ful that the illustrations showing ancient man 
simply striking a block of ohidian with another 
piece of stone to remove a blade from a poly­
hedral core will be reconsidered. 

Before we can reach a final and definite con, 
clusion concerning the manufacturing tech­
niques, the flake-scars of both the core and 
blades must be studied in minute detail. N ot 
just one specimen, but many, and then every 
feature and characteristic of the aboriginal work 
must be duplicated. Only after years of experi­
menting, after the removing of thousands of 
blades, and after analyzing the results of these 
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experiments, did I reach the conclusion that 
true replicas could be made by the pressure 
technique. T hese experiments have shown that 
blades and cores made by the use of pressure do 
have every quality and characteristic of most 
cores and blades found in 1vlesoamerica. This 
conclusion is based not only on my experiments 
bu t a !so on relating the aboriginal work to some 
of my pressure-worked replicas. 

It is not difficult to examine an artifact and see 
the approximate direction in which force was 
applied; but, to determine how and by what 
ind ividual or traditional technique the artifact 
was made involves actua l working tests before 
final conclusions can be reached. Each tech­
n ique characteristi c of certa in groups of men of 
prehistory may play an important part in their 
economy, and, therefore, I recommend to each 
analyst the personal act of fracturing stone. 
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