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There are quite a few potlids on the outside and the flakes 0£ that one 
single core seem t o be much br ighter, but that was only a single example 
that was all 0£ the matei-ials that they had, so there wasn't sufficient 
evidence to know that there was any particul ar time that this took place • 
••.. it would cease at certain level in Europe where this had arrived . It 
is apparently very ancient in the .Americas, because the Folsom was, uo 
doubt, altered. Many of them were and you find the color changes and even 
the Clovis appears to be. Yet• again, with other gro~rys of people it is 
not in evidence at all even in the .Americas. So you wonder what the 
distribution .of thermal treatment was. Not too much research has been 
done on it so far, and it will be interesting to find out at •ometime 
what the ext,ent: of therm.al treatment t-1as and how far 1 t reached. Now I 
have one from Oaxaca tn Mexico - a white jasper or white agate point that 
had been altered because one of the original facets was still adhering and 
one could see the difference in original texture and that altered, You 111 
find these on the ventral side the under or the curved side, where it 
wouldn't be flaked entirely a ross and there would st;ill be some of the 
original material . Showing what it looked like originally, before it was 
flaked. Even on the backs, you may find some surface where they have a 
hinge fracture, or a little miscalculation, so that the whole surface wasn't 
removed . If it wasn't all removed and there is a change in lustre of the 
chipped surface and the original facet, then it is quite evident that there 
was · altering taking place. What• s nice is an artifact that ha·s the out­
side of the flake on one side which is very coars6 and granular and on the 
underside they will be very shiny and lusterous. When they were trimming 
the core, after it was heated, they'll take the outside off and then one 
can see the difference in lustre of the original and inside treated material. 
But with a single f l ake it is almost i mpossible to tell and it is better 
to have assemblage of them before one decides definitely about thermal 
treatment. On the outside of some of our jasper nodules in the States, 
like some of the French material, right at the cortex you' 11 find a 
combi.nation of silica jells (cpal), with a high content of water and 
cryptocrystalline silicas, which is aeti..all1 opa1:_,or a oombination1 on the 
outside. Now Opal just is not suitable for artifacts. 1 mean you can 
f l.ick it with your,.. fJ..!lgeJ»:U. . It is soft~ and you can scratch i t with 
a file it has no ~ all and with any heat change, it goes all to 
pieces . By the way, this artifact is one out of opal and opal can be 
worked. There are, no doubt, some points made of opal, but many of the 
points are made of white treated jasper and have almost the same refractive 
index and lustre of opal and, therefore, can be confused with opal . But 
it is really one of the jaspers, and agates; and cbalcedonie&. All of 
the9e a.re pretty much the same, with the e.xception of other colorations 
coming in and some foreign material and you will get a concentration of 
some other chemi,cal salts, that will a ake the thing opaque; which turns it 
into a jasper . But there is one. type of j asper that l can't get altered. 
I don't know why for the Indians were able to alter it. There is something 
that l have been doing wrong with that particular stone. They had a great 
skill in altering materials . This was a science with them, this altering 
of large blocks of stone and they knew how to ra:lse the heat slowly, and 
cool it slowly. The larger the block the more slowly you must heat and 
cool. But small flakes ~ould be altered in a few hours. By that, I mean, 
a half a day . At home , I start heating in the ~vening and the next morning 
they have cooled down sufficiently. I cover them with fine blow sand so it 
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fills in all the cracks and lets the heat soak in evenly all the way 
al'o-und . 

2 

Don, does it look as though the Indians were accu~tomed to heat treating 
the blades or preforms or something of that sort, or do they do the whole 
nodule? 

Well. in some cases you find evidence of treated cores . Of course, the 
l:lopwe 1 Hans heated the whole core and it had a much sharper edge. The 
finer they could make the material by altering, the finer the texture, 
the sharper the edge.. Like this flint here - where it is not shiny, it 
is not ne rly as sha.rp on the leading edge. You' 11 see little striations 
t mean little saw tooth marks - but obsidian or a glassier material pro­
duces a sharper edge , because the fracture breaks out to infinity . If 
you have little granules in the material, the flake is not going to be 
nearly as sharp and smooth as if it were a very fine-textured material. 

Or, they will take a whole series •Of flakes and thermal treat them and , 
Mos.t evidence that I have seen has been in preforms that have been heat. ed .G~ 
then rework the flakes. Then, again, you'll find fairly sizeable treate ~"f':1. 
flakes, t mean, this long and this wide, that had to come off a core How­
ever , I have not found the core. I'm not an archaeologist and t•m not 
out looking w I would rather stay at home and chip the P~tJ!ff then to go 
out and look . When I was a boy, I would go out hunting""Il there was a 
blowout in the blow sand I would gather, of course, what I saw on the 
surface . I was after chips and flakes as much as art if cts . This is 
one that Dr. Bo-rd.es was wo-rking on. This is quite good evidence of 
illteration. We have removed a great deal of the svrface; but on this 
side you can see the contra.st between heated and untreated material. 
This ts the untreated material as it occurs in its natural state . It's 
very tough material it has been treated. I'm sorry, I meant to bring 
an untreated piece to show the difference in character . But we'll pass 
this one around and there should also be an artifact someplace here of 
this material. This hasn ' t been heated enough but this is pressure worked . 
You can see that this treatment changed the material and produced a better 
stone than this original piece. But in its natural form it is extremely 
tough. You can hardly take a flake from it, but this had a better al­
teration. This is evidence of over-treatment . I mean it got too hot on 
that edge,, probably was too close to the element and this piece popped out. 

Do you feel that the temperature was too high or it cooled too quickly? 

lie must have had great control to have altered as large a .:1 teee as he 
did . And he understood almost exactly how mt~ch heat was necessary be­
cause thete is a wide variety of the water content in stone and the 
degree of temperature will vary with each material. Now , for instance, 
one type of chalcedony which has a replacement of silica jell, will not 
stand very much heat . However, if ptopeTly controlled, it will alter 
beautifully and be very waxy and lustreous and almost jewel-like. While 
the agate nodules formed in the vesicules of the ancient lava rocks ap­
parently have nt1cro crystals forming £root the outside toward the center, 
leavi.ng these patte-rns. These are called fortification agate. These 
wi.11 stand much more heat than those formed by a silica jell deposit. 
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There are no lines or patterns in the silica jell type of chalcedony . 
But there is even a wider variation of chalcedony . A friend in Montana 
said he didn't think anyone could ever flake Montana agate . He said he 
saw artifacts, but it appeared that they were of another material rather 
than Montana 4gate. He was quite enlightened when he found that Montana 
agat could be worked after it was treated . He hadn't developed his 
notching technique because he couldn't get enough pressure inside of 
the notch, but I expect now he will try it on the treated stone . So he 
felt that they made there artifacts all lancelot in shape because they 
were of flint and agate and the stone would not allow the pressure needed 
for the notching technique . There is a little story that goes with this 
artifact . This is a genuine - not one I made . But this is, apparently, 
a tYPe of Solutrean flaking . At one end of the Camas Prairie in Idaho, 
the Clovis and some of this very beautiful work was done . This will give 
you an example of the thinness of some of these great big chalcedony disks 

· they made . However~ this piece. apparently, wasn't heated by the same 
people that made the Clovis, for we found this in another site of a more 
recent occupation , at the other end of the valley . They had salvaged 
this material, apparently, from an ancient site and brought it to their 
camp and did a little retouching after they had heated it, which is an 
odd thing. With this one, you might examine the edges, and notice that 
whoever did the work originally did the flaking on stone in its normal 
state. 

Asks question in French . 

Don , what are the major temperatures that you use in this heating? 

0 I'm finding now over a long period of time that 450 will work on most 
materials . But it must be built up very slowly, I mean, it shouldn't 
go over 200°, initially, for at least an hour . At 200° for an hour and 
then raised to from 400 to 450 . However, it will stand up to 900° . 

When you put it in a pot, can you tell us something about how you do this? 

I use my wife's deep fryer . Just recently I discovered this great in­
vention . Now she's lost her deep frye0. Prior to tha5, I had used a 
ceramic oven 1 which will go up to 1500 For maybe 2000 F. And the breaking 
down point of this material, or a translucent agate like this, is around 
1200°F . At 1200°F , it will all turn white . You llliiY hav~ found examples 
of his in your sites . Prehistoric man was able to build p that much 
heat in his pit, for you will find fl i nts that have been entirely decom­
posed by heat . They used charcoal, possibly, or maybe by fanning it, or 
something like that . But at that heat it breaks down int o little cubes 
and it entirely disintergrates and appears to be like porcelain. You 
can heat a translucent chalcedony, and at 1200° it will disintergrate and 
go to pieces. 

More clarification. Do you , for example , do you just keep the pieces in 
the pot or do you put sand in there? 
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I cover it with sand. With the sand it retains the heat for a number 
of hours . I pu it in he oven early in the evening - raise the tempera­
ture to 450°F ., and then I turn the thing off at 11:00 p .m. By morning 
it is still warm, but you can reach in and get it without being burned. 
It's workable then and can be handled . But if you open the oven do r 
before this lapse of time, the air touching the stone will cause it to 
pop and crack. 

Even in the sand? 

If it is near the surface or exposed, ut as I have told my wife I need 
a stethoscope . t could then sit by the oven and turn up the heat and 
listen and when I hear the first crack I turn the thing of£ . Like this. 
Then I would know if I was heating it too fast . Perhaps they had their 
ear to the sand and did the same sort of th i g. 

Is there any advantage to working while it is stil l warm? 

I can't see any difference . Here is another one. A few flakes have been 
removed on the outside here Cynthia . There is a slight change of texture 
not very much color change, but it is much easier to work. This is ex­
tremely tough . This one edge is all that has been exposed by removal 
of a series of small flakes . 

This flake was struck off, then heat treated , and then retouched . 

Right, just on this one edge , just to test it, and see the results . This 
is some petrified wood that is Indian-heated and worked, which is a good 
e~ample of Indian work, Here is another ~iece of petrified wood showing 
the changes . 

Don, do you know who McCormick ts <µe guy down in S.E. Colorado who make 
Folsoms? ' 

No . 

He's been making them for years and selling them around there. He works 
his flint hot . He takes it in an oven and heats it just in a pan in an 
oven till it is just hot enough ::hat he can handle it with gloves but 
too hot to handle it in his bare hands and then he takes h:ts stuff out 
and makes his points . He says it works almost like heat :.ng cheese, and 
what he uses as a fluter, you might be interested in , too, is a iron bar 
which comes up under the arm and it's about the length of the arm, curved 
like this, and the end turns out and the end comes over like this down 
into almost a screw driver shaped point at the end and he holds the piece 
to be fluted against a log, or something like that, and then he, of course, 
has a little tip up there and a platform and just one sharp blow like that . 
But the interesting thing to me is the suggestion that this is the shape 
of an Elk hammer . 
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We 11, that• s something. That's remarkable. He supporte the point against 
something . Well he has to support the point . I know that is one of the 
techniques that I hadn't used because I have broken hundreds of them till 
I saw the polished tips on the folsoms that Marie has at the museum. 

Don, does it make any difference if the temperature fluctuates a little 
bit? 

No . t think not. With the. sand it wouldn't make too much difference . If 
it is covered with sand, it retains the heat sufficiently so it doesn't 
make any difference . 

I was thinking of the Indian and h:fs fire and the probability that there 
was some fluctuation there . 

l don I t think that it really makes any difference, if you don 't heat ex­
cessively or build up the heat too fast and let the stone cool too fast. 
But the larger the block the moro slowly the heat must be raised and the 
more slowly they must be cooled . I was trying to get a Folsom out of the 
French flint and the platform collapsed . But that has been a heat-treated 
piece . And this is a piece of quartzite. I can see a little change in 
texture but, prior to heating, it is very difficult for me to pressure 
flake quartzite . Yet, t know that it was done . I started examining it 
under glass to see the replacement of those little sand grains. If they 
are brecciated, the sand is a stream sand, rather than a beach sand . The 
beach sand quartzite has a great deal more toughness t :m the stream sand 
quartzite . If it is extremely fine; it seems like the l ittle grains are 
cemented with, possibly chalcedony . You see this little matrix composed 
of chal cedony, if you examine the quartzite with a glass, and the finer 
it is, the easier it is to work. This particular piece of green quartzite 
is fairly coarse . There is a lot of variation in quartzites and it would 
require analysis to actually tell the workability of this . Quartzite is 
quite variable because of all the varieties of stream s~nds and the types 
of cementing and bonding agents . Here are some that are heat treated, 
showing different styles of work, however, they are all from the same 
material . Some are heated just a little differently, some are a little 
more lusterous, possibly . However, they are all from the same block of 
material . This is some more, but his was heated near the surface and the 
oxygen was presc t , however, these haven't changed color. They are all 
off the same piece of stone . These four . Well; that is about all that 
I can tell you other than I am looking forward now to getting some nice 
blocks of flint heating them in my deep fryer and making some of these 
~risms. They'll be interesting things to compare the differences in 
sharpness between the jasper and agates and flints with obsidian blades . 
I'm sure they won't be quite as sharp as obsidian but they will make some 
intere ting tools . 

Is that core heated bef~re you took those little blades off? 

No . That core is natural . It's the natural Harrison County flint . This 
material here, but that was unheated . 
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It was flake<J. out by pressure . 

Yes, same sort of thing. 

6 

Pardon me, but at this stage o.f knowledge do you have any idea what the 
temporal or spacial distt:ibution of the heat treatment is? 

Haven•t the slightest . Haven't any idea at all. 

I am sure there are some people in the Sahara which used thia method; 
I'm sure . They treat it, they have flakes and then they retouch. It 
was found by Dr . Kosand from Libba and I will write Dt- . Kosand and he 
will send you SOlll8 tanged arrowheads . And only the bases, the stem is 
worked by pressure retouch . 

Well, I thought when I get home I would cut some unifonn size tabular 
slabs with a diamond saw blade . If the slabs or flakes are not: uniform 
size it creates a variable in temperature control. I want to have a 
uniform tabular selection and at least carry on temperature experiments 
up to as far as my deep fryer will go. Then we will heat the tabular 
forms in different stages of temperature and then prepare thin sections 
and check exactly what is happening with this heat treatment . One can 
reserve a portion of each s lab for control purposes so we can increase 
the heat to the breaking down point of this experiment on heat ing and 
we might know a little more about some of the materials of the quartz 
family minerals . 

Don, bu l !II &!Ir! • 1 lit s~ examples of that stuff up? We can check the 
index :::::tl~6:J:an .,..,, e:r-4.,,., - ;,; -,,. ,, 
Oh, would you? Wonderful . I don't have any fluid or anything like that . 

We have . We have the whole works , 

That would be wonderful. 

If we could get that extra little step in. 

Oh, fine, well r•d certainl y be pleased if you'd do that . 

I'll have to write to my friend about heat treatment. 

Dr . Swanson was going to send 6 cop ies of the Tebiwa with his heat treat­
ment article . A very short article. I don't know whether you got them 
or not . 

I may have sane . 

Oh yes . But Dr . Swanson said he would send 6 here . 

I did not receive them. 
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I see , fine . 

I got two . 
l,,,,\'a.,, 

Do you think that the very high solar temperatures, vor:i-i~Hre-I,8-Gt the 
Sahara, would have any effect at all on the flakeability of the flint? 

~~;&,'/.. ,~. J 
es . I suppose over a long period of time, particularly if it was a 

dark rock, it would absorb the heat . It, no doubt, would get up to 
nearly 200°F . And over a long pet iod of time could cause this change 

7 

to take place . l mean it is certaia!y a possibility, that i t may do 
th ~. But a hundred degrees or something like that . I know some of 
these on the surface in our area have got to that heat and they have 
still stayed the same but i t would have to be an intensive solar tempera­
ture in order to do that. 

In the Sahara you very often find pieces of flint arrow stone which 
does have this pot lidding on the edge . Of course, that is a high 
temperature - high heat . 

I see . It might be . Well, carnelian was one of their favorite for 
several thousand years before the time of Christ . And carnelian doesn't 
come in a carnelian color, normally . I ntean to find it naturally . It 
comes as yello-vt agate and has to be altered to make it into a gem stone . 
You don't find carnelian very often accidentally, unless there has been 
a forest fire or something like that that has gone over . Or maybe some 
underground therm.al temperature that may have altered the ~olor of the 
stone . Natural carnelian is a very rare stone ~nd yet you'll find these 
beautiful carnelian points and also they liked it for jewelry . 

What color is it? 

It's yellow and the yellow changed red. You see you cen•t induce 
hetnetite into the chalcedony and it is the hemetite that makes it red . 
The iron salt must penetrate in a soluable form. Hemetite doesn't 
pen~trate the stone as hemetite and this is what causes the red or 
carnelian color. Other ttineral salts will cause the sardonyx and 
you'll get sard and that sort of thing . And there is a change here1 I 
don't remember what the natural color was but I end up with sardonyx . 
This wood appears to be one of the forms of sard. I get Sardonyx and 
this sort of thing . 

o you think that it i s very difficult to make notches and points without 
heat treatment? 

It's . ch more difficult . 

Does this apply to most materials? 

Yes . Other than obsidians . Basalts and quartzite have altered slightly 
but it's mainly the set group of silicious materials . Some of these very 
granular things of silicified clays . There is not much evidence in change 
of these tabular forms of that sort of silicious thing. 
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How about things like opalized wood and things ltke that? Will that 
change? 

Well, the opal just won't stand any heat at all . But agatized wood is 
very good . This is a piece of agatized wood, two pieces, in fact, of 
agatized wood, that the lndians have changed . I didn ' t change those 
but you see the changes. have taken place . 

We didn't hea.r Bill*s question over here . 

8 

I wondered if notches that are used on arrowpo:tnts are difficult to make 
on all materials that have not been heat treated or are s011leWhat more 
tractable than others. 

Well, it eel'tainly helps . I mean, it is much easier to flake and to 
notch heated material than it iS untreated . Because the nearer it comes 
to obsidian or glass-11ke quality, which is yout' ideal material for 
flaking. the easier 1t ts . the more glass-like the. material, the better 
control you have. Heating, apparently, makes the granules 1f one can 
term it that, smaller. The mo1:e flexibility you have the better, be­
cause the toughness is due to the intertwining grains of these nuclei 
that have bound together with your quartz crystals and you must shear 
those in two. 

?his material is :telated to the Norton complex. I don't know how closely 
related but tt is fairly ,closely related to that . Now the Punyuk cornp1ex 
1$ closely related to the Denbigh flint complex. It has all of the diag .. 
noatics . This collection here is not fully representative but it ts the 
best l could do on short nottce . You see here some iintl~r that has been 
cut . by the grooving technique with the$e bur ins which you see here . We 
doa•t have any evidence of wedges uaed to cut the antler but thet"e ate 
some small polished adzes in this site which perhaps were used for this 
purpose . They ~i-en't used for chopping the antler at any rate. Up 
above the burins, you see bur1n spalle. There were as many as 20 bur!n 
spalls knocked off a single burtn . Sane of the burin spalls we1;e re­
touched at the ternrl.na.1 end to use as small engraving tools . Now here 
you see one of the m<>st di$tinctive sete of implements, the very small 
side blades, the side hafted blades• bi.face with very fine parallel re­
touch often with seri;-ated edges . You can tel1 that they were side blades 
beo.ause they a~e assYllltl8-trical. One edge has been sharpened, the other 
edge iS in inint, or MW; condition. 'the edge that was held in the 
antler haft is in new condition. The outer edge haa been resharpened 
many t:imes . Small tools, such as this size, are by far tn the majot'ity 
in a site, such as this, however, there are some larger ones such as 
this bi.faced implement here . This unf.face whi.ttleing knife btface 
knUe here, and possibly a lan~e head~ All of the large tools in this 
complex are .end-hafted. They're stuck in sockets . Only in the later 
periods in Northern Alaska do we get lar.ge side-hafted 'blades . Mici-o .. 
blades are very comnon in the site, as you can see, from this repre­
sentation here . They are all inade of carefully selected material whtch 
ts not common in the area . lt may have been carried in over a very 1011g 
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di,stm1ce. - Now down at the bottom of the table is material from the 
,Notton complex, unfortunately I don't have very much of it here. It 
Js s _ atigraph "cally later than th Denbigh flint complex and the 

- , t ft' 11 . 1 t "' ' Thi ••• .- •. ., • . • •••. •••• • contp ex a • • • • .t-t.. • • • • •• •••• • po.i..nt -. _ -s 
material ' ere, most of it came · rom one of ,two houses which was 
stratigraphically above the ... • •. j. • ••••• complex. You notice 

_that· the technique of retouching in tt{e small bifaces is very dif­
ferent from that on these l>ifaces. At least that's my impression. 
Also this techniqu~ appears to me to be quite different. from any~ 
thing represented in the large tools up above . Perhaps we could 
stop her.e and wait for c_ Olll!llents before we go on· tg the nc:-: t: material 
wi, .:..::h is much older . This material, · I think, th~& ~ x probably 
dates frorri the third millt1nn:l.utn B.C . The . Norton complex from th';! 
first millennium B.C., I believe. The other at the other end of the 
table is much older. 

'! ',et Dor&:..tb:fs..a& .s;i.t1 I would like to have Dr . Bordes take this over . 
I'm not particularly familiar with but'in complex it is strange to the 
Americas . w· the 'flaking we might do an analysis of one of these, 
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from the • . ••• • • 12 • ~ ........ with the Norton complex . .Q!freh-,.t eeort 
~=tltrtlll'ff'~w-'l!!l;·l:J4' ~nd perhaps on this side we might do a slight analysis~ 
We might take h · most striking example and make 'the comparison between 
some of the others and this particular one, that is the type of retouch 
on this particular tool and the thinning and the reguJ.ari y of this 
sort of parallel £laking . The length is much greater than the width 
of the flake . The overlapping starts from the edge of t:i:,e artifact 
and the flakes carry across the face to save brea~ the opposite 
side . You notice there is very little chattering~f~Y feathered out 
with jus ... ~, minimum of step fracture at this end. They did meet the 
other £lakes on the other side . They have well controlled edges . The 

< 

flakes are well spaced along the edge and the bulbs of pressure are 
not particularly deep . There are a few hinge fractures on this side 
but they have been p icked up on the other side. In order to thin the 
tool, t he pressure thinning technique was used . You might check another 
one on th"3 other side. You will find this material is extremely fine­
grained compa:red with one of the basaltic groups . Look at this type 
and make a mental calculation of the tip of the tools used for this pres­
sure re.touch . Evidentally they had to keep resharpening the tip of the 
antler pressure t ool to keep it sharp . 
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We have little short shell like fractures here with deep bulbs of pressure. 

But, it is unique to a pressure retouch and a serration in the same operation . 

This one shows more of a random technique without any regularity of flaking . 

They did use the same technique in their serration, in order to leave this, 

but it has much more pronounced bulbs of force . They moved their tool ahead, 

and they havenrt followed the ridge tn order to guide the flake with the 

precis fon they di,J. on :.he other Ret:s of tools . 

Phil Smith: Could that be due to a difference in the material? 

~ The material is slightly more granular, however, the texture remaius almost 

the same. It• s a little different in character of workmanship than you find 

on the other one . They hadn't sufficient control as they had on the first 

bipoint that we mentioned. Part of this looks like a retouching and it--m~ 

~ a resharpening operation that they used . It may lul.ve been resharpened and 

utilized as a knife . With the burin points and scrapers you might point out 

in which order you would like them analyzed . I'm just not quite sure, but 

some of these scars could have been from function, as the flakes are removed 

without a great deal m:/. precision. This scraper is interesting. Notice 

how they would curve the flakes over and terminate them at the edge . It's 

not too common with a scraper technique to have this regularity of flaking . 

However, this bas been abraded slightly from use, but it is a well formed 

scraper from a single flake . Notice the point of force at this end . tt•s 

quite small without any overhang left on this side as the flake was detached . 

Of cour,e it is hard to tell the original length of the flake, but it was 

much longer than it 1s now . It may have been made by resharpening a much 

longer flake in order to get this character. There seems to be very little 

pressure work on this material, however, it is a very fine grade 0£ dark 

jasper . This one is another type of a flake scraper. The same sort of a 
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flat pressure tip on the two of them. These are identical in preparation, 

almost like the indirect percussion sort of thing that we were doing a 

few minutes ago . I mean it is quite comparable . But they have a little 

better platform preparation on this side without the long overlap on each 

side of the burin flake as this would spread and carry on through . Some 

of the burin flakes and microblades are quite reminiscent of the Hopwellian 
t 

type of blade . In some cases they use atrf ge and sometimes they use a 

double ridge . You might sort out some of the proximal ends of the pressure 

points that are very characteristic of the Valley of Mexico . It appears 

there is a little polishing done on the end of this flake for a platform. 

But this is very distinct . Notice how they have cleared their pressure 

point on both sides of the platform so the flake is more easily detached . 

From the precision of the flaking it appears that pressure may have been 

used in this case . I don't know whether one could set an antler tool to 

this side and strike with this degree of accuracy and precision, I would 

lean a little toward the pressure technique rather than the percussion on 

this side . Because of the shock of the tool, you can't distinguish between 

this section of the obsidian blade and one from the Valley of Mexico . You 

can see the directions of the little striations on this side from the tearing 

of the flake from the core . But it is just a single section and we don't 

know what the length of that one was but it appears to be almost like the 

Valley of Mexico core . 

Don, access to •••••••••• (inaudible) 

Also here are drawings of cores from which the microblades probably came . 

I don't know whether you can say anything about the drawings . I'm sorry I 

don't have the cores themselves here . 
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Well, the cores are quite distinctively different from the Valley of Mexico 

cores and they are typical Hopwellian sort of things because these are rec­

tangular cores, tube shaped, so they could keep following across the face 

of the core like the experiment we were doing on the long tabular block of 

obsidian with the same sort of a technique. But they are vertical with the 

face, apparently, rather than leading back in underneath and preparing a 

slant this way. These are vertically downward from this sort of thing . 

There seems to be two s"Ub-types one with the platform at a 90° angle and the 

other with a platform at anywhere from a 35 to 40° angle . 

Are they all of obsidian? 

No . 

The flakes that were r•moved vertical from the core, would there be a 

difference in the types of the preeaure points or platforms . Do these flakes 

and the jaspers indicate two different techniques? 

No, I don't believe so, I think there might be a chronological diffe.rence 

rather than a technological one . 

This group in here has quite ••••••••• 

That is quite different . 

I'll turn it over to Dr . Bordes now . 

Well, t have some comments to make . On difference - well, it is quite a. new 

culture for me . 1'his type of tools I don't know quite well . First thing 

have you any idea of the use of these ~icroblades? 

Not very much except that I believe that they were used in a manner similar 

to the small bf.faces. They were probably hafted in a row in a gt"oove along 

an antler arrowpoint 1 or perhaps a knife . In another collection very similar 

to this, many microblades have one edge removed by a sort of a burin blow 

which made one edge square . It's al most like a backed blade but not made by 
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retouch . 

Well, they show a little special use, anyway~ 

Not very much . 

They are almost: fresh . Another thing about the percussion of these micro• 

blades, they are very straight . But l don't think quite posaible to make 

them by percuss ion. 1 shall try this afternoon to show you that it can be 

done . And, of the cores, some are certainly cores only these, you know, 

look very much like some kinds of carinate scraper . Could be, you know, 

that they are at the same time, cores and tools . 

Could be. 

It will be interesting to see of these little retouch on the drawings are 

made by utilization or made on purpose . 

I think there i s occasionally abrasion on the obsidian cores . It doesn't 

show up on the cores of chert or jasper • . 
w 

But obsidian, of course, very brittle . 

Yes . 

Because i f i t was found in France it would be classified as a carinate scraper . 

But this blade, of course, you say that the part which was inside the wooden 

shaft - was it was fresh and the outside has been sharpened tim.e and again. 

I believe so . 

It is 41,d.te possible . Have you found such things in the shaft? 1 p~ ,. 
At Trail Creek, I believe they found such things and at 'Pewtock ck-.-1tp-l .) 

~ 'Which 1s much later . They a.re very common. 

Because you know that we have probably things like that in the Upper Paleo­

lithic . Not this type but what we call lame la dau and we are pretty sure 

that they were . Those that we found, you know the problem which is up into 

the shaft and so that one question I ask . 
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Many of the small bifaces are assym.etrical when they are in mint condition. 

And those, t believe, were also hafted in the side but it's not definite 

in any one case . 

Another thing which is very strange are your burins . They are out of this 

world as far as burins go . It seems to have been a very strange way of 

making them. They can be burins, of course, but it looks as if they took 

some small flake with a ~ind of end fracture most of them, going there, and 
a.a; a,,, .,.._,__..._ ~~'('l-1. t.,) 

used that :Ln its t&emri:c to take off the burin blow, or else they made 

this kind of end by bifacial retouch befo-re striking the burin blow which 

is something quite strange because it is characteristic of the Upper Paleo­

lithic in which you find where as good a technical form ae possible to take 

off the burin blow. 

Here it is a very queer striking platform. Or perhaps they did it after . , I 
~ don't have light enough! No, no, no, it was struck on this end - this 11:amutJie 

striking platform - very strange . 

Excuse me, but looking at the whole collection of 175 of these burins, you 

find, we l l, there is one burin blank with no spalls knocked off. !t's simply 

a triangular flake retouched to this shape, a trapazoidal flake . And the 

retouch is already there on the surface . 

Ya, ya, ya! 

But they also did subsequent retouch on some of them~ /)•I 

But most of them have this same preparation which is.,,- different . Here is one 

which is more right of burins . It's amusing. There has been first a burin 

blow like that :f.n the longitudional line and probably after that the burin 

was used . They made some retouch and perhaps they took it under a burin blow. 

I'm not quite sure. It ' s difficult to tell . 

It could be . 
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There are many broken burins . This is the broken end of a burin, and so 

is this. 

Of course . But you have always this strange queer preparation. I will try 

tomorrow to make something like that . This is the first time I have seen 

something like that . As for youRburin1 spall - yes some of them have been 
~i('I.J, ..-:,?-~ - .(. 

really to make something of a small ~s, microbe,:; , ~ 

These pieces of antler were cut with burins, I believe . 

Ya, it looks like. But your small burins -

Ya, ya, ya, no question. That has been done with a very. But it looks as 

if there were other light tools for this little work . Well, it could well 

be that this special preparation is another manner to make a type of blade 

which is fairly common in the Upper Paleolithic in France which is, I don't 
IJ 

know how to say, o to describe it in English because~(hound barrow • 

or~ f barrow and it works like that1 nd that could be 

something . Different way to make the same to get the same results . 

Ah , these are scrapers! Small scrapers! 

These are nice. 

And these could be Solutrean. 

I can show you exactly the same in upper Solutrean. 

These are so consistent in size that I think that they were made to fit 

almost a standarized handle . 

Bordes: Ya . 

nd this? This one, Solutrean. 

Ah, you say that this 1s a knife . 
-;J 

Irving: I believe so, yea . examples that fall in the same category . 

Bordes: Why? 

Irving: The other examples have much less taken off here . They are bigger and tri­

angular this way . I think that it was held in the handle this way and 

sharpened down to this little point . 
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Ya . Here is a burin blow . 

Yes . For sharpening perhaps . 

Ah . I don't know. I think they missed . 

Accidental? 

( l, 

Either it was an accident or they tried to make a burin and they missed it . 

But, let me see . Ch, there is no question . There is another burin blow 

at the other end . They made a burin out of it - an ordinary burin. 

That I think was a hafted knife, whittling knife . 

Ya . It could well be . I am not familiar with the Arctic culture . I am 

following up with something , that's working with flint tools . 

And what difference what you are working with . If it is to cut something 

soft well then it pays to put handle hut if you want to work something hard 

you use more time putting the handle on flint than you would making other 

tools . So l wonder really if most of these things ~ hafted . 

Many of these have lots of retouch . No they're sharpened many many times . 

Always on one edge not on the other edge . 

Ya , ya, ya . 

Some have grinding or polishing along these basal edges which, I think, may 

have to do with hafting because of the end scrapers and the burins also . 
,,.--''.lw~ 

With ..t-h:at--ctttllLFt:t:=W4iW3 holding, you know . The other doesn't matter , you know. 

I know that in Artie , the people had hafted tools and I am fairly sure that 

the Upper Paleolithic and then in the middle had some hafted tools . But 

you know, the time you spent to put the haft to a thin knife is 

pared to the time you might can really be of use that 1 wonder . 

about the sharpening of the edg.e . Of course, it's sharpening in a way,. 

but I will say that nothings cuts as well as a fresh flake without any 

sharpening . So if I will project the preparation of a ••••• Ah, what is the 

word . 
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Make ' the edge stronger . 

Ya . To do it. I don't find the word . 

Change the angle? 

No . 

Scrape? ' 

~ 

it sharp and also to change the end of it because with 

a fresh flake you can cut meat very easil~ ut as soon as you work on 

something hard, it crushes and becomes serrated in a bad way and you can do 

not much with it . With this , it cuts less with the retouch . It•s much 

less cutting. I couldn't do that you see with a fresh flake, but you can 

scratch or score the skin without cutting edge . And if you want to work 

on something hard, well, this was done with a blade, alright a blade with 

some reutilization . You can see by the undulations . It bites and then 

slips, and bites, and slips . When you want something really good really 

smooth you use a technique which ie different and which I think was used 

by the Upper Paleolithic . Your work that on the side of the burin like 

that . 

Many of these burins have that kind of use retouch . This one does . 

Let me see . 

It's pretty hard to see . No . It's not here , I'm sorry . 

Not this one . 

No . I'm very sorry . 

The other is burin spall . 

Yes . Do you see any signs of heat treatment or can you tell? 

Without the core, I find it difficult . I find that these are indicative of 

heat treatment. The other is very fine-grained,\Nith the core one could 

perhaps pick up a facet of the outside of the original surface for comparison. 

I don't see any of the outside edges of the cores on these particular ones . 



This hafted knife with the burin point or whatever, has, of course, a retouch 

on the outside. But it appears to be the same texture throughout . This is 

the entire flake but one would have to study the cores to determine whether 

there was any difference in texture . I hate to start an argument with 

Dr . Bordes about the retouched edge of this artifact, but actually , by re­

touchi11g you can produce an extremely razor-sharp edge . But this example 
~J 

appears to have been«a¼lraded and the flakes hinged back in by function, from 

scraping and these little short flakes are broken back inward and they are 

not full length out to the edge . But by setting the platform ahead each 

time, you can leave the same sharp edge by the pressure retouch. However, as 

Dr . Bordes said, for regular cutting, a fresh struck flake is much sharper, 

a fresh struck flake has more regularity, but hasn't the strength of a pressure 

retouched edge . By retouching properly you can $tql leave that razor edge . 

flake itself . But 

it appears there has been heat treatment particularly with this sort of 

chert . That's almost opal like in, textuFe, and it is not opal . It's one 
~~~ 

of the hard cherts or agates or eoJ ii: icu,s materials . I think that is all the 

comments I have on this particular piece other than they may have devised 

two methods of detaching these burins which is not likely. By percussion on 
TA, 

obsidian you get undulations and tiQ;,a=J;:t:;~s are extremely flat and extremely 

smooth on the side . My experience with obsidian and direct or indirect per• 

cussion has been a flake with many ripples from compression . It would be 

difficult to determine the placement of the tools without the corE:1 . But from 

these broken pieces these short flakes and the size of the platform and the 

very flatness of the flake on all three sides, this edge and this edge, and 

underneath the surface appears to be very smooth and extremely regular . This 

is not too characteristic of a percussion sort of blow on obsidian. With the 

chert and using pressure we have more strength and there is not much undulation 
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in the flakes detached . 

Here are some percussion small blades . 

Yes , You see 011 the edges of blade the slight compression from percussion. 

This one is thicker and of flint and it won't compress as much but it does 

have a slight compression . But the heavier the dorsal ridge is on the 

flak, the less compress ion there can be. The thinner the flak,7 the greater 

·he amount of undulation . 

Dr . Bordes, where are those specimens from? 

This, I made them. Just some small blades made by percussion. 

This is quite a flat one but it is a bit thick . It's thickness eliminates 

the undulations. This is a little thinner one and you see a few of these 

waves but it's not as obvious in flint as it is in obsidian , So perhaps 

it could indicate maybe two methods of detaching . 

These are not the best that can be made by percussion . 

Right , right . 

I v ill try to make better and see if they compare with this . 

True . 

Shall we move on to the Anagula specimens then? 

I think there were many innocent remarks made on this bladelet and also on 

this burin . An important thing on this burin, I think, is they were pol ished . 

It the first time I see the two techniques of polishing and then burin spalls . 
~ 

I never saw this even, I think, Professor huak± .-h!~!!!ili~n show me things 

like this . 

Possibly, possibly . I don't know of any from Japan . But it's possible that 

some should show up . 

No , not from Japan - from Alaska . 

From Alaska more likely . But if they were from Alaska they were probably from 

the very same site . He has some of my specimens . 
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Something very characteristic in this burin is there1t11ere, you see, a notch 

~ 
and this notch was always removed always remade before burin spall . I 

think this i s very important . It's a very complicated technique , you see . 

Both these bladelets . I've rather nothing to say after Mr . Crabtree and 

Prof . Bordes, but I think there is one important thin~ n this one
1 

we can 

see the preparation of the core . You see . And t think this preparation 

was like some preparation - Yes . Here is . The original thing is the under­

form by striking the platform and the bladelets. It is very, very sharp . 

I never saw this but in Egyptian proto-dynastic. There are such cores or 

the kind of scrapers with this very very cutting edge, you see. 

Professor Tixier, ho,;v does the notching compare in regard to the burins of 

the Norton Complex? 

1 think it's a notch . 

How well does this compare to the Noille technique ? iould you? 

I think it's just the contrary . In Noille's technique the notch is made to 

control the end of t he burin spall . Here, I think, the notch is made to 

have t he burin spal l s longer, you see . I think it's just the contrary . 

Could be . It could be, but I'm not so sure . It could be. 

It could be to eliminat e the jagged edge left over if the burin is to be used 

later for scraping . 

No . But the better th i ngwuld be to try and make some of these burins and see 

how it works . I 

,..~ 
part of thi s burin was used? And why --~~.ng the two 

biface and dorsal face,'Miy, where? 

Relatively soft mater i al as compared with the other burins . 

What is this material? 
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I don't know. It's a relatively soft either volcanic or sedimentary material, 

but it is used for not other artifacts a t the site. 

And this, this polishing could be the r esult of working, you know. 

Working like that going inside the groove . 

Yes, but this one is polished all around . 1,t1~dtv~-t-~ 

Ah, yes, but you can also~ side to cut . ' • / You can do a lot 

of things with a burin,~cept kill your mother-in-law. 

Isn ' t polishing characteristic of the burin blanks in the Arctic small 

tool division all the way across to the Atlantic . 

Burins are very commonly polished when they show up in Sark Arc(ck. spl . ) 

tensive than that which shows up on these . That is sometimes almost the 

whole implement is covered by polishing and then the burin ~palls are re­

moved after that . Is that, does that answer your que tion. 

That's what I had in mind . This is true in the Labradore burins 

I believe so . Yes, and Hudson ay and throughout the Arctic 
SRR.tl?._V~ 

-.,.i=-z-.,. , ... and in Greenland . In S.H::k A.;x: ~!.fiiai~li=and Greenland almoe t all the 

burins are polished like this . 

Bill, ~an one see a direction in polishing here? What I'm thinking of is, 

aome of the materials from El Inga that Bob Bell has . He has a side scraper, 

concave side scraper, that show5def1nite striations in the direction of the 

edge; just straight away from the edge, and I ' m wondering whether there is 

any dir ction visable in the polishing of your burins . 

The striations that I have seen go in all directions . The striations go in 

all directions on these burins as far as I can make out and there is no 

complete regularity . They are at several differ.ent angles to each other . 



Epstein : 

Crabtree: 

Eps tein: 

Cr abtree: 

Epstein: 

Irving: 

Bordes: 

Irving: 

REEL 2 

Well then another question comes to mind . If possibly they are not the 

result of use, Mr . Crabtree, o you see any possible connection here between 

this polishing en the surface or what seems to be the surface and possibly 

the edge polishing that you've been using in working flint? 

Well, I haven ' t examined the burins . I left this up to the people 

who are familiar with burins and I am not familiar with them and I really 

didn't examine these . With burin technique, I have had little e;icperience . 

So I'd rather not make any statement regarding that . 

Well, just an idea . I was wondering here whether you use edge grinding as 

a technique of strengthening the edge so that it can withstan impact . 

Yes ,. 

And I'm wondering here whether this grinding which is on the surface may 

possible prevent, or make the burin edge that much sharper because it may 

possible just prevent flaking on the other side . 

That's possible, Jerry, but I'll point out that some burins made of soft 

material, or all burins made of soft material, are polished on the faces . 

Almos all the burins made of chert or chalcedony, jasper, or whatever it 

may be, have edge grinding on most of the edges . But they don't have polishing 

on the faces . The edge grinding may well have something to do with preparing 

the pla form for knocking off burin spalls, but it occurs on other edges as 

well so that it may have had something to do with protecting your fingers 

when using it or hafting the thing . The polished burins, I think , when you 

examine all 10 or 12 from the site , it looks as though the polishing was a 

way of obtaining the shape of the tool, but there are other ways to interpret . 

The best would be to experiment , and see how we can make these . Well are there 

questions on this material? Well lets go to the throwing ones and ••• 

The material at the other end of the table is from the Anangula E 

in the Aleutian Islands excavated by Professor -wJ tma!b · ~ · 
I w 

vite 
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