
(Borde s worki ng fl int with hammer 
Crabtree working obsidia n with soft hammer) 

Crabtree: I have two flintknapping terms for these breaks, one is 
a step-fracture and the other a hinge-fracture. The 
hinge fra~~ure has this dip as the flake turned and went 
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out on th~t side and so stopped there; but the step fracture 
has broken off short. It's stepped off with usually a little 
air space underneath but still adhering and it carri~d 
through and broke off short. That's the purpose of a step 
fracture to go in and meet the termination of the flake 
from the other side. The hinge fracture can be used to 
produce flakes that will be worked into scrapers and that 

J' ~ · ei· -r~ sort of thing. (Chipping continues) . 
M "q"" . , I'm squaring up the flakes so that we have a center both ways 
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f - +- f. hing · . · ~ ,•a ~ tep f racture on t h~{- side. I was following •-i>-i. , l.l tt t 
the ridges.~. You can't strike this way, or you lose 
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the tip. My fingers are supporting the tip at the same time. 

What did you mean, Don, you couldn •t str.ike this way? You 
couldn't strike which way? 

You can't strike out toward the tip. You'll lose it. So 
you keep the force coming back in towards the central part 
of the mass of stone. There was a thinning flake to take 
this through here on this side. I have a little ridge. 
You see now we have a little more regularity for striking 
these ridges on t his side. Here, now I may lose the tip, 
but it's a thinning technique and I find by using a slight 
Levallois technique that it works better. But I find I need 
a little pad, a little support, on the u nderside. Here, I 
can show you what I mean by shock. I drag the tool here. 
It's quite different from Dr. Borde's technique. This is 
taking too much s hock to do this. I'm afraid I'll lose tpe 
other end of it but we don't particularly care. I've got a 
little too much platform - a little too round. But it will 
stand a lot of shock. With this type of platform, even 
obsidian will stand this much shock. If you leave a little 
hump out at t his here, it helps the accuracy. It is dis
torted. I got a double flake, but it illustrates a thinning 
flake. 

Did you say t his was a Levallois technique? 

We use the same technique, yes. 

But maybe a little different. 

In the striking , yes. 
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It appears to be a bipolar break. We have a little ridge 
on the center here which we have to eliminate. 

(Flaking continues with occasional edge shearing) 

Are you trying to flatten it out now, Don?. 

Yes. 

(French) 

Oui. 

I was surprised that Dr. Bordes holds his artifact in the 
same style at the edge as I do, but he uses a different 
indirect blow with the hammer than I do, which has been very 
instructive for me. And with practice, I think that I will 
have a great deal more control than by us .ing a flat edge of 
the antler. I got it: A bad one: It crushed. If I had 
polished that a little bit I could have taken that one on 
through here. 

Asks question - unintelligeable. 

No, it's a little harder. I think I'm not used to the 
hammer - I'm over exerting myself. 

Ya, I know. Don't use it to try to knock off the end. 

It's just a beautiful tool that you have here - this 
percussion tool. 

But you have to use it more. 

Here, just to demonstrate the sort of thinning in these 
areas. We'll make a Solutrean here. 

And from that they went on by pressure? 

Yes. This is sure a sorry blank. We 'll tr~ it anyhow. I'll 
get this ridge off by using pressure. I can remove some of 
these knots and this also has a curve but by pressure we can 
eliminate that. 

Converse in French 

Well, I got some bad ones, but that is how one learns by 
studying the poor areas and just how to eliminate them. For 
demonstration, sometimes it is better to use sawn blanks. 
But this illustrates the mistakes as well as the correct way. 

( Further chipping} 

I am preparing the edge so it will bite into the tool, whereas 
if I l eave the leading edge sharp, it will crush. And once 
you have crushed the area you have created step fractures and 
you have to reestablish a flake from the opposite edge of the 
artifact. There, I crushed it - see. And it will just keep 

) 
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on crushing unless one prepares a new platform and gets 
underneath this crushed part. 

This blank is terrible: 

Well it's really better for demonstration than a real good 
one because there are just steps and stages that go into the 
preparation that you never see in the flnal finished artifact. 
Notice the direction .in which the flakes are coming back in. 
These are crushed but I'll try to pick these up on the other 
side to th.in that down. But the pressure is always away from 
the tip and the pointing technique you'll see different 
styles. You can't press out this way away from the base 
without breaking the tip. There are about three or four 
different ways to flake the tips. So if you just flake in 
this manner, it will result in a double bevel. Then when 
the flaking is pressed from the tip to the base, some flakes 
will be beautiful and straight like this, then others will be 
at a slant. But you'll always find a difference in the change 
of direction in flaking right at the tips. And there are 
about three different techniques that are used for producing 
this. Now I am working backhanded and actually left-handed 
and it is not my normal technique. When I hinge these off, 
I meet the hinged flakes on the opposite side and its starting 
to thin it down just a little more . You normally would not 
think that you would thin by pressure, but it is possible to 
do this. You see by using this pad, the flakes crush. But 
by supporting the artifact with a little piece of leather, or 
something, under the back you'll sometimes save your flakes. 
But it will give the flakes a little different character and 
you have to watch here that you don't get too much pressure 
on that side or it will pop in the center. But, actually, 
you don't give it as much pressure with your fingers because 
while you are doing this it will cause it to break. But it 
will work. And now maybe I can leave a flake still adhering 
to the artifact to show how the material bends. This may 
prove my contention that one has a muscular reaction that 
allows him to feel the material bend and to stop the flake at 
the desired place. I mean there is that much flexing and 
bending in the material. Some materials are intractible, but 
there is a certain amount of elasticity in all materials. For 
-!nstanch, a glass cutter will score his glass and sometimes 
you can watch the crack move ahead with the scoring and 
actually see the crack slowly open. Twenty-five years ago 
the Massachusetts Institute of Technology did some spark 
photography on glass breakage and they measured the speed 
of fracture with this photography. They threw a baseball at 
a window which was supported on all four corners. The 
striking caused it to baloon out and it pulled in on the sides 
and the cracks opened up at the rate of a rifle bullet. But, 
actually, under different circumstances, the opening of the 
cracks could be measured in parts of seconds. So it depends 
on how one breaks glass. 

Did you mean to say, Don, at least I understood you to say, 
that flakes had a different character when you used a pad? 
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They do have. They will feather out and also they give off 
a different sound which is very important to the worker. 
I hear a popping sound - not a snap. But when I apply 
inward and downward pressure, I am forcing a mass of material 
ahead of the pressure tool and someplace I must stop the flake 
or else it will remove the opposite side of the artifact. 
But, with the pad, it's faster and it will feather out the 
flake. By feathering, I mean that the flake terminates with 
an infinitesimal edge. 

And you can tell by a flake whether a pad is used or not? 

Well, if the pad is used, the flakes will go across the 
median line and must be stopped before they reach the opposite 
edge. Taen they will be met by flakes from the opposite side 
and will stop as a step-fracture and not a hinge-fracture. 
You see, the flake will break off short with a sharp edge 
break or a step-fracture. As you lift the flake off that 
makes a sharp right angle break at the end of the flake rather 
than a hinge-fracture. Flakes are usually crushed or broken 
when using a pad - but there are certain characteristics on 
an artifact that can indicate use of a pad. So, I don't really 
think you can tell from just a flake. You see this flake 
was bent out. From here you can't bend .it out because your 
pad ts in the way and so th.is is typical of a leather pad 
technique. Some types of artifacts are covered with these 
little scales, these little micro-scales, of little step
fractures while others have none. And some techniques show 
the flakes met in the center with a step-fracture. But that 
leaves the artifact with a slight concavity, particularly 
with thin artifacts, the flakes will meet in the center. 
But there may be many individual characteristics and behavior 
patterns of pressure flaking - each will be distinctive. 
With this particular group, one could not set any hard and 
fast rules that would apply to all artifacts. One must study 
many groups to see if they all have similar characteristics of 
workmanship. But certain big,wide collateral flakes must 
meet with a step-fracture in the middle. If they have hinge
fractures, they will be slightly concave in the middle of 
the artifact. It is better to get a step-fracture in the 
center -than meet it from the opposite side - then you will 
get a perfectly flat surface. But with a hinge-fracture, it 
sometimes goes too deep into the artifact and must not go off 
the other side. Oh, I forgot, we were on ToV. - we were 
supposed to be doing a demonstration. But these different 
methods of holding come up while we are worki ng along with 
different flaking techniques. When I a m working at home, 
I will try to put down some notes on fracture for interpreting 
purposes. That was a rebound there. This holding style 
that I am using now is my normal way of holding when I am 
knapping. The other holding methods are changes and it takes 
me longer to do the flaking . But the s tep~ fracture produces 
a more refined flaking so let's try another one. 
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Where do you put the tool? Right along the edge here, 
sort of like so - right in the middle? 

Uh, huh. If you'll notice I leave this razor-sharp on the 
edges. I mean this is just as sharp as a razor, yet, no 
crushing. So I take off the edge with the platform and that 
leaves a cutting edge. Now, here, this will break down to 
that point there so I'll move the tool just back of this 
line of operation here and then I'll apply inward and down
ward pressure but if the pressure isn't applied right, it 
will hinge again. But I hope to pick it up on the opposite 
side, but sometimes one ends up with a mass of stone in the 
center. Now, the only way to overcome this is to come through 
here and meet that. I'm trying to get this knot out of the 
middle here and I'm taking fairly heavy bites with the tool. 
The desired thickness of the flake determines how far in one 
sets the tool. See, that removed the heavy mass in the 
center. This is now distorted and can be finished as a 
knife .instead of a spear. If I continue this technique now 
with this distorted flake, .it will just be more concave than 
it is now. 

When you set the tool, you go along a little ahead of th.is 
hump here and then push down that way - is that right? 

Yes, that ' s right. I will move the tool in so that it is 
directly in line with this groove with the force. Now, 
with this flake, if I were going to take off another projection 
here, I would move ahead and set my platform right here to 
take a flake off here and use that ridge to guide the next 
flake. But you start at one point or the other. These 
were not symmetrical flakes, but were distorted. Notice the 
even flaking on some of the samples here. This guides and 
controls the symmetry and regularity. If you have a series 
of precision flaking, it is because it was regular from 
start to finish. They must be evenly graduated all the way 
with the same spacing, for each time the tool has to be set 
exactly .in line. If a pressure tool with a longer handle is 
used, then there is no quivfer in the wrist. Dr. Bordes 
uses a longer handled tool and the percussion method of 
striking and delivering the blow to the edge of the artifact 
at right angles to the longitudilnal axis which give~the 
same results as when I t1lt ~the artifact but st.ill following the 
same ridge pattern. There are certain advantages to uslng 
this technique, for one can follow the flake directly in line 
w.ith the ridge. So even a longer handled tool can produce 

1 ter and better controlled flakes However, I am used to 
a handle that is s . orter and am a little~~~~w.ith the 
longer-handled tool. I think a longer-handed tool g.ives 
more precision and regularity without the wrist movement. 

(French) 

Well, let's make the flaking curve over the a rtifact and meet 
it on t he opposite side. This will demonstrate the bending 
of flakes. See this l.ittle flake still attached to the 
artifact. I can move it just by the pressure of the f inger
nail. It might be a l ittle easier he re if we could pick up 
t his ridge. Here is a little step-fracture. We can s crape 
d own t hi s edge to make a pl a tfor m. I'd l i ke to d o a s eries 



~ ~ :------..:o~f~·~f~l~a~k~e~s_Qf the edge of this artifact to show how the 
~ ~1.1-.\.~ ~ S wor er can leave a azor-sharp edge. This is a dulled edge 
~e.. ~':~~~ ~\:.~ &_ now and it is nearly wor less as a tool. So I will resharpen 

the edge by removing a series of flakes, taking the platform 
w.ith the flake and a sharp edge will result without crushing. 
I am applying inward and downward pressure and directing the 
force toward the base to keep from breaking the tip. By the 
sound, you can tell the type of flake removal and the 
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pressure tool is moved ahead over the next ridge. I know, 
from practice, the position of the ridge even though it is 
underneath and I can't see it. I know where the flake is 
going, so I don't have to turn the artifact over after each 
flake removal to see what happens. I'm changing the direction 
of the flaking pattern to a slant now. 

Have you done this enough so that you can really remember 
the underside? 

Oh yes. I can tell what happens just by the sound and the 
feel. But if I hear .it go "crunch", or if it makes a noise 
like a mouse crying, I know there is something wrong. 

You can actually visualize the under surface? 

Well, I visualize it by feel. Most of this is done mentally, 
actually. And to get the flakes to meet together exactly in 
the center is like trying to touch the tips of two needles 
together blindfolded. Because the angle of flake removal .is 
so cri t .ical that to make them meet in the center by just feel, 
rather than sight, creates quite a problem. I am amazed at 
the degree of precision of some of the aboriginal points. 
With great precision they removed long, thin flakes only an 
eighth of an inch wide and they carried them to the center. 
It's s1mply amazing. I've forgotten the surface character 
of this artifact, so we'll have to have a look here. I am 
trying to establish a little projection. The finer the 
project.ion and the more preparation, the easier the flake is 
detached. However, this is a long one and it went clear 
across and off the other side and took of f the opposite edge. 
There .isn't much that I can do with this now. 

Did you say that you can smell it? 

No - but I do feel with the hand. I don't use my sense of 
smell, but I do hear. 

Did you ever try to chip 011 shale? 

No, I haven't. 

You could use smell there. 

You could s mell that? Well phosphate rock smells a little too e . 

Well, when you work flint with a stone hammer and you miss 
your blow, you smell it. There is a kind of crushed flint 
and you s mell it. 
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There is some cherty limestone that you can s mell too~ 

There are many hazards to flintknapping. I have had to 
change one of my techniques because of the cut nerve in 
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this finger. I used to catch the flakes between my fingers 
but once a flake crushed and went into the finger and cut 
the nerve. Now, I have to use this different techn.ique, 
which allows the obsidian particles to fly in the air and, 
at one time, I developed a cough from breathing this type 
of stone dust. If, for my pad, I use cloth instead of 
leather, it collects the dust residue and will cause a 
cough. Over a prolonged period of time, it is possible that 
a flint worker could get silicosis. It might be one way 
of identifying one of the stoneworkers in burials. There 
may be an accumulation of s iliciou~ dust in the lungs from 
doing this kind of work. ~,\ , c. e ov..s 

With obsidian, yes. 

In the strong sunlight you can see the dust fly in the air. 
This technique of using a rag as a pad to protect the first 
and second fingers gi Ve':, a whole new character to the flakes. 
I '11 try to demonstrate this technique. You get qu.i te a bit 
of leverage, but you lose strength in your fingers for they 
must support the artifact. But you can develop a flaking curve 
and catch the flake between the first and second fingers. The 
pad should be soft between the fingers and supported by the 
thumb and the flakes are being removed at a diagonal. You can 
feel them very well and for some reas on the character 
developed by this technique cannot be duplicated by the 
normal palm- supported technique. I don't know - I get a 
true and better flake and it is straighter by using this 
technique. Then again, I ' ve used a crutch for removing large 
flakes and I notice tha t some aboriginals, no doubt, used this 
method for large artifacts. If the artifact is supported on 
a rest, or a block, you end up with a whole bunch of step
fractures, all the way along. Without a crutch, but using a 
rest, the flakes have no place to go and these little flakes 
go into the art.ifact causing step-fractures. The rest method 
was, no doubt, used for knife sharpening and retouching. This 
technique causes a beveling of the edge similar to artifacts 
found in the Mississippi Valley showing they have been 
retouched and then retouched aga.in, causing excessive beveling. 
When they are resharpened like this and the artifact is 
supported, it creates a distinctive edge character. But it 
is not adaptable for making other than very thick arrowpoints. 
I have noticed that some of the diamond cross-section pieces 
have this same support character with the flakes sharply feather
ed out. Hand- holding will not produce this character for there 
is too much rolling of the flesh and you do need a sol.id support 
like this piece of rubber or some heavy neck leather or 
something like that. This feathering out shows a definite 
support method. There is shock, but the hand rolls on thru 
and actually you are controlling the flake with your left hand 
although the right hand is a little more f .ixed. Butler and I 
tried out several students on flintknapping and each one had a 
different technique and each holding method had merit, but 
each method gave a l.ittle different character to t he artifact. 
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For instance, Dr . Bor des doesn't feel comfortable using this 
holding method so he has a different style. Perhaps the 
aboriginal child learne d from his father and so we have 
different holding methods. I recall seeing a collection a nd 
every artifact in the bunch looked like it had been made by 
the same man yet there were big ones, little ones , and all 
types. They all had little step fractures but well done. It 
appeared tha t one worker had produced a ll of them yet they were 
all f ound at a buffalo jump. So these things seem to be some
what characteristic. Examining different collections, 
different groups, will, no doubt, show up the variations 
because we can't make an analysis with just one point - we 
need an assemblage . For instance, look how many different 
styles and techniques we fi nd in Clovis . It would be 
interesting for someone to do a little pape r on Clovis 
technique s and the variety of fluting , edging, grinding , 
s urface character, etc . 

Bill Rousa d id a little pape r on that. It's published i n 
the Ohio State Archaeolog ist. He recognizes about three 
styles of fluti ng techni ques. 

Is tha t so. I haven ' t read it, but it sounds inte r esting . 

( Interruption in Recording Time) 

( Lunch, no doubt ~ I ~ v-- . \I.. ~ "'- ~ 

What do you think of this, Dr . Bordes? This is no 
prepa ration. He may have been going to take another series 
a nd decided t here goes the buffalo . Let ' s take out and we'll 
fix this l a ter. Because it's just not quite right . 

Ya, ya. 

Maybe they used it as a drill - for a pipe or something. 

Well, but it's like it is unfinished . 

Ya, ya, but let me tell you something. It looks to me like 
the man was not very clever. Because yesterday when I tried 
my pressure I got exactly th;h-same edge and I could not g o 
further . It was too wide anj -':" could do nothing , so I just 
left it and began my percussion . But this one is a wrong 
one you know . And it could be because the man was not very 
good - you know it strikes me . 

But on this side he was able to control the pressure ve ry 
well. 

Ya, ya, all right . But you know on this side, if you 
remember, I did fairly good pressure work a nd when I 
wanted to go on the other side, I couldn ' t. I got exactly 
tha t. So I will say tha t he was a man tha t was learning . 

Well. some of these techniques require backhand work and it's 
almost like using a left hand. I mean it is awkward to use 
one position and then turn around and change direction of 
flaking. Your muscles are just not keyed to the different 
technique and you use different muscles for your own 
technique. Therefore, you are not as accura te. Li ke with 
writing - we are used to a table support and it is ha rd to 
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stand up and write with just hand support. This artif~ct / 
of Dick's indicates tha t the worker hadn't finis hed the one 
edge. Maybe he had sufficient weight for tha t particular 
type of projectile point and he didn't want to take any 
more off of it and he wanted a balanced set - so he left it. 
Maybe he felt the point was good enough as it is for 
penetration so he may have decided t his is g ood e n ough. 

Ya , ya, ya. But on the other hand they were certainly a 
paradoxical people. Some people were very handy with their 
hands - others were not so good and people were learning 
you know. Wha t can you say - maybe they were children 
learning to w~ flint and so some of the flint which looks 
rat her crude just beginners work. Could be that too, or 
it could be tha t the man was in a hurry - he was just 
starting and he wanted a spearhead to kill something and 
would fix it after. Why not. 

Because of his wife? 

No. Never underestimate the power of the women. 

Notice the tears and the flake character. Why certain fla1ces 
were certa in shapes and then a comparison of the s l i ght 
crushing of the edge. You can see a part of a platform 
preparation still left on these right here. 

There is one thing I shall try. To work obsidian with a 
soft hamme r. 

So there is not so much shock. 

Ya, ya, ya. Perhaps. The best thing to work 
percussion would be to find something tha t is 
than this. Not much, but a little. I know I 
wood for a very long time. The best box wood 
about like the worst of antler. 

obsidian by 
a little softer 
work with box 
hammer is just 

Let's use a wooden billet on this and see the difference. 

Let's see, I will try with wood. 

Good. Very good 
(Lapse in recording time ) 

You know this part of tool, the edge is just crushed but 
the crushing becomes a pa rt because this is a tool now and 
then also because I am not too much happy with t his anymore 
and that is exactly why I throw this out. I would like to 
hold it here. It would be better to hold it like tha t, but 
I could say tha t perhaps it would be good to keep this in 
tha t shape, as an example, because I am not sure I ca n go on 
now. 

Like a preform. It doesn't have the appearance of a regular 
preform. 

No,no,no,no,no. That's something else. You know I am now 
ve r y sure tha t the man, a man you know who was very handy 
with a wood hammer and enough obsidian could make th i ngs 
almost as regular as the one you have made by pressure. Not 
the small one but the wider retouch. I am fairly positive of 
this because, look, and I have n o technique with obs id i an. 



Dougherty: 

Crabtree: 

Bordes: = 

Wheat: 

Berdes: 

Wheat: 

Bordes: 

Wheat: 

Bordes: 

Crabtree: 

Bordes: 

Crabtree: 

Bordes: 

Reel 3 
10 JD.. 

Ah, that's an idea, you have some idea, and if you have some 
t ime, you'll notice this interesting way of retouch meets the 
center. But certainly I have seen Egyptian and some Egyptian 
knives, you know, that met in the center. 

Don, could we get you to try one more blade with two 
different people doing it. 

Well, if I could get some way to save some of the flakes or 
blades. This wood billet I have may be a little hard, it 
may be a little rugged. 

I would not like to say anything against Crabtree who does 

~ 

such a beautiful job of pressure flaking, but I guess somebody 
who works flint or obsidian every day by percussion could get 
things almost as regular as the big ones. I don't speak of the 
small ones or the crazy chips and so on. But regular forms 
and ordinary knives or projectile points you can get by 
percussion almost to the point of pressure when someone is 
really trained. 

What differences would show up on the points on these? 

Well, not much to someone clever. Technically when you are 
really controlling your percussion you take out long, long 
flakes with a very small platform and it looks ve ry much like 
pressure. 

But there is a difference in the way the flake turns loose. 
That is in the pressure - the pressure builds up slowly and 
then it's released suddenly and on the p2rcussion it's hit 
suddenly. 

Ya. But all that is a matter of the ratio between the hardness 
of the hammer and the hardness of the material. The hardness 
of the material you are working. If the hardness is about 
the same, you know there is not much apparent between pressure 
and percussion. 

Well, this is what I wanted to know. 

Not much. There is, for instance, any of the tools made by 
Crabtree you can see very easily it's made· by pressure. But 
in some other case like a lot of Laurel Leaves in France -
well, I am n ot enough of an expert. 

The large one that went around here that I did - that is 
percussion. 

Ya, ya - no question . We will look at them at the Museum 
Thursday morning. We'll look at the Solutrean work and you 
will see tha t some were made by pressure - no question. The 
shouldered points and Willow Leaves. Most of the Willow Leaves 
were made by percussion, no question. But on some of the 
Laurel Leaves - who knows. 

(Stone chipping continues) 

Yes, that's good. 

When you have a good hammer, it works g ood. This one will 



Tixier: 

Crabtree 

Bordes: 

Crabtree: 

Bordes: 

Alan 
Smith: 

Bordes: 

Alan 
Smith: 

Bordes: 

Tixier: 

Crabtree: 

Epstein: 

Crabtree: 

Dougherty: 

Crabtree: 

Dougherty: 

Crabtree: 

Alan 
Smith: 

Crabtree: 

11 
Reel 3 

be a little more out. You can take clear across. I am 
fairly sure that most of the Solutrean Laurel Leaves were 
begun like that. But not too much of a shock. 

(french) 

Oh, that's good. 

The only thing you have to do is each time to strike 
correctly. I don't do it any more good but you see that's 
the general idea. 

That 's a good thing to bring out here. 

!/ 

Let's see. Always when you want to demonstrate something 
you miss it. And perhaps with this tool and technique it 
makes it look like you are doing it like that and were not 
even looking. And at the time you were looking at it there. 
God damn! If you pick up a lump of flint and you try to work 
it first you can't work it well and the, if you work flint 
by percussion with your hand cut - that's bad. 

Then there is a little difference then, whether it has 
moisture or not? 

Pardon me. 

There is a little difference whether it has moisture or not. 

Yes, there is a small difference. This one crushed much 
more than the other. 

Ah! May I see the bottom seat? 

Just a minute and see whether we get a different flake char
acter here. 

You use hard wood - you mean it is worn down here? 

Yes - it needs to be a little softer. 

Are you going to file it down a little? 

Well, it needs to be bruised so it will hang on. 

Isee - soft huh? 

This is a hard piece here. 

Can you do better work, Don when you work fast? 

No. I just don't want to take that much time here . One 
should take more time to study each flake removal. However, 
I am feeling underneath with my hand. But there is so much 
to cover in just four or five days that I am working fast. 
This is flat and it's going to be a little difficult to get a 
ridge established to guide the flakes. This flake is thin 
and it may have a few internal strains. On the cortex there 
are little bruises indicating movement or where it has been 
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pounded a little bit indicating internal strains . I'd like 
to examine the flakes removed by the billet. If I get the 
same platform character then when the edge of the artifact 
bites into the wood billet and the flake detaches from the 
artifact, the character will be identifiable. It's the 
length that requires this much striking. I'm afraid o~ this 
end. Can 't get these pulled loose here. 

You seem to hold your billet at quite a different angle in 
relation to the piece than Dr. Bordes does. 

Dr. Bordes strikes into the body of the artifact and has 
much better control. I think there are a lot of advantages 
to this billet. Because you'll get perfectly flat flakes 
with a billet but I find that if I drag it on the edge of the 
artifact, I get better control and it l essens the shock. 
I'm not used to the shock that I will get from this billet. 

I didn't mean to suggest that you change, Don. 

No, no, I unde r stand. The impact area is critical. I'm not 
getting the edge character that I want . 

I merely wanted to check my observation. 

Good -- that's good. Wha t I really wanted you to see is this. 
The wooden billet pulls this edge away and leaves a little 
different flake character. I'm not quite doing it right for 
demonstration of the use of a wood billet but it will show 
a little different edge character than a harder striking tool. 
The stone will dig in slightly into the wood and pull the 
edge away and leave a sharp edge. This is just an example of an 
artifact produced with a wood billet. It's not a g ood ~lake; 
it's not quite what I'd like to show as billet struck. I 
just hit in too far. Because the tolerance from t his distance 
must be accurate on the edge, but it shows a little edge 
character. 

Your stick is too heavy. 

Yes. This is not the best stick. 

This is good for hand ax. 

The billet needs to be shorter. I wonder if a piece of 
harder wood would work better on flint. To bring out the 
character a little better with the harder wood. 

You won't get this corner like that. Oh, you can with wood, 
but with a different angle. 

No, you see, it's too hard on my thumb. 

Like that . So you shall try with stone here . 

It crushed on that side. 
~t~.9. e\e\'=> ~ 

Ah, there it is - bladlets. Yes, that's good . 

I had a flat side and I just flaked this one out to a ridge . 
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Oh, yes - I hope. 

So you direct the discussion. 

Well, let's have Don tell us something about the thermal 
treatment. 

13 / 3 

I will try to explain something of my initial interest in 
t he treatment. As a boy I would find discards and flakes 
and it was like stealing flakes from the Indians but they 
always seemed to be of the best flint. I knew tha t their 
flint was a little better than any I could find, but I did 
not know why. I noticed pot lids and overheated pieces of 
flint and they were always lusterous and shiny and in one 
particular area where there was chalcedony flakes they were 
waxy beautiful flakes but the material in situ was a 
fortification agate with banding which is very tough and 
it was difficult to pressure flake. Yet, the Indian had 
made beautiful bifaces and arrowpoints and it was of this 
material - still it looked different than the raw material. 
So I tried heating the stone and I got a change of color 
and I got pot lids from overheating . But I did discover 
tha t the heated material worked easier and better after 
the treatment and it changed in texture and color. The 
yellows will change to reds where oxygen is present. Some
times there is no color change but there is a texture 
change and~efractive index seems to have changed as well . 
In 1939 we had some tests run at Batelle Institute. The 
electronic microscope was used and we checked some altered 
material from Flintridge,Ohio. It was some material that 
I happened to have on hand. They found that molecularly 
there is a nuclei and around this radiating crystals, 
after the heat treatment, these are reduced which is against 
most of the laws of molecular theories. When metals are 
cooled or annealed very slowly, or heated slowly without 
chilling suddenly, the crystals will increas e in size and 
length and we get flexibility. With stone, by the slow 
heating and cooling we have a similar change, but a l ittle 
reverse of the metals. But with certain quartz family 
minerals, some will alter by this heat treatment . This is 
Harrison County, Indiana flint and it shows an over-heating 
and this is the resulting pot lid. This is an Indian flake 
from Montana picked up on the surface showing the altering. 
Notice that I removed a little flake on this side and it 
shows the ch8 nge. What the age of this is I don't know for 
it is on loan to me by Lou Napton from Missoula. The 
technique shown on this flake is-(unique because of the very 
tiny striking platform. I hope~ou won 't mind that I took 
an extra flake off t he side here to show the change back of 
the color. This was the original texture after it was 
heated. This was the surface texture prior to heating. This 
was apparently a discard perhaps because of this hinge fracture. 
I'll pass this around to show the difference in texture 
between the original facets and the worked side. It shows 
a reversion back. What the rate of speed of reversion is, I 
don ' t know. However, the hardness of this material is still 
the same. Because they heated some pieces for pressure work 
doesn't mean that they heated all of them. Most of the drills 

~. ·~~ .) 
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are not of treated material. The y wanted to retain t he •i f-
toughness of the stone. When you find these awls and drills 
they are generally untreated. I'll pass around anothe r one 
in association. This was unheated material showing it can 
be wor ked but it's much easier to work after it is altered. 
This is unaltered Harrison County flint. The artifact with 
it has not been altered. But you can see a slight change. 
I think there are two flakes on one edge . This edg e right 
here shows a slight change after it was heated. But if your 
material is of good enough quality there is no ne cessity 
to alter. In 1940 when Dr. Shetrone came to France, he sent 
back several tons of material similar to the flint tha t ~r. 
Tixier brought here and I was lucky enough to get so e of it. 
This is some material done by pressure and t h is was about as 
good as I could do with pressure work at that time. This is 
an old point of that material and this is unaltered French 
flint. 

Without treating? 

Yes. This one is without treating. These pieces are treated 
on one side. This shows how large a flake can be removed by 
just hand-held pressure after the treatment. This one here 
was from a sawn blank but just to demonstrate the thinness 
and the length of flakes that can be removed and how much 
control can be gained by altering. With untreated material 
you get little micro-flakes because it is extremely tough. 
There are quite a fe w potlids on t he outside of this one and 
the flakes of tha t one single core seem to be much brighter , 
but that was only a single example so there wasn 't sufficient 
evidenc e to be sure of the treatment. Thermal treatment is 
apparently very ancient in the Americas, because the Folsom 
was, no doubt, altered , and t he color cha nges are apparent 
even in Clovis. Yet, again, with other groups of poeple 
it is not in evidence at all even in the Americas. So one 
wonders what the distribution of thermal treatment really 
was . Not too much research has been done on it so far, 
and it will be interesting to find out at a later da te what 
the extent of thermal treatment was and how far it reached 
into time. This is an artifact from Oaxaca, Mexico - a 
white jasper or white agate poin t - that had been altered 
for one of the original facets of the material wa s still 
adhering a nd I could see the difference in orig inal texture 
and that altered. Sometimes on the backs of the artifacts 
you may find some surface that has a hinge fracture, or a 
little miscalculation so tha t the whol e surface was not 
removed. And, 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 tha t t here was altering 
taking place . What really helps is an artifa ct that has the 
outsid e of the flake on one side which is very coa rse and 
granula r and on the underside the material will be ve ry shiny 
and lusterous. Usually, in trimming a core after it was 
heated, the outside was removed and then one can see the 
difference in luster between the original and the inside 
treated material. But with a single flake, it is almost 
i mpos sible to tell a nd it is better to have an assemblage 
of flakes before one decides definitely about thermal treatment. 

On the outside of some of our jasper nodules in the States, 
li ke some of the Franch material , rig ht a t the cortex you ' ll 
find a combina tion of silica ;te-3±5 (opal) with a high content 
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of water and cryptocrystalline silicas which is actually , ~ 
opal, or a combination . Now opal just is -~ \"('---~-\e. 
for artifacts because it is unduly~ It is soft , 
and you can scratch it with a file ~ -finished artifact 
would have little streng th . It cannot be treated for with 
any heat chang e it goes all to pieces. By the way , this 
artifact is one of opal s howing opal can and was, at times , 
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 refra ctive index and luster of 
opal and , therefore , can be confus e d wi th opal. But there 
is one type of jasper that I can ' t get altered . It come s 
from a site near my home and we call it Br eneau Jasper . 
There is something I am d oing wrong i n the heating, f or the 
Indians were able to alter it . However, they were very 
skilled in treating materials , it was a science wi th them . 
The y were even able to alter large blocks of stone and they 
knew how to raise the heat slowly and how to cool it ' 
slowly . The larger the block , the more slowly you must 
heat and cool . But s mall flake s could be altered in a 
fe w hours. By that I mean half a da y . At home , I start 
hea ting in the evening and the next morning t he stone has 
cooled d own sufficiently to work . I cove r them with fine 
blow sand so it fills in all the cracks and lets the heat 
soak in eve mly all around . 

Don , does i t l ook as though t he Indians were accustomed to 
heat trea ting the blades or preforms or something of tha t 
sort, or do they do t he whole nodule ? 

Well , in some c ases you find evidence of treated c ores . Of 
course , the Hopwel l ians heated the whole core and it had a 
much sharper edge . The finer they c ou.ld mak e the material 
by altering , the fine r the texture, the sharpe r the edge . 
Like t h is flint h ere = whi c h i s not shiny - it is not 
nearly as sharp on the leading edge. You 'll see little 
striations , I mean little s aw-tooth marks - but obs i dian 
or a glassier mate rial produces a sharper edge becaus e the 
fracture breaks out to infinity. If you ha e little 
g r anules in the mate rial , the flake is n ot going to be nearly 
as sharp and smooth as if it were a very fi ne-textured 
material . Most of the treated evidence tha t I have seen 
has been i n preforms tha t have been altered . Or t he y would 
t ake a whol e series of flakes and thermal treat them and 
then rework the flakes . Then , again , you 'll find fairly 
sizeable treat ed flakes that had to come of f a core af t e r 
it was heated. Howeve r, I have not found the core. 
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I'm not an Archaeolog ist and, therefore, I'm not out 
looking. I would rather stay at home and chi p the stuff 
then to g o out and look . When I was a boy , I would go 
out huntin and if there was a blowout in the b low sand 
I would gate , of course, what I saw on the surfa ce. I 
was a ter chi ps and flakes a s much as a rtifacts . This is 
a treated piece tha t Dr . Bordes was work ing on . Th is is 
very good evidence of alteration . We have removed a great 
deal of the surface, but on this side you can see the 
contrast betw~m h~t~d and untreated mate r ial . This is 
the untreated'.inat~tial as it occurs in its natural sta te. 
It is very t~ugh material and it ha s been treated n ow and 
is quite workable . I'm sorry , I meant to bring an un
treated piece to show the difference in c haracter . But 
we ' ll pass this one a round a nd there s h ould also b e an 
a rtifact somewhere he re of this material . This hasn ' t 
been heated en ough but t h is is pressure worked . You can 
see tha t t h is trea tment cha nged the materia l and prod uced 
a better stone than t his original piece. But in its natural 
form it is extremely tough . You can hardly take a flake from 
it, but t h is had a better alterati on . This is evide nce of 
over-treatment . I mean it got too hot on tha t edge, 
probably was too close to the element a nd this piece 
popped out. 

Do you feel t hat t he temperature was too hig h or it coole d 
too qu ick ly? 

Well , not necessarily . It could just be tha t one edge 
was exposed or got too close to the heat . He must have 
had g reat control to have altered a s l a r g e a piece a s he 
did . And he understood almost exactly how much heat was 
necess a ry because there is a wide variety of the water 
content in stone and the degree of temperature will vary 
with each material . Now, for instance , one t vpe of 
chalcedony , which has a re placement of silica ge1t, will 
not stand very much heat . However , if properly controlled, 
it will alter bea utifully a nd be ve ry waxy and lusterous and 
almost jewel- li ke . While t h e a gate nodu les formed in the 
vesicule s of t he a ncient lava rocks apparently have micro
crystals forming from the outside toward the cen ter , 
leaving these patterns . 'rhese a re called fortif i c a tion 
a gate . The s e will stand much more he a t t hen thos e formed 
by a silica ~ eJ...t deposit . 
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There are no lines or patterns in the silica ge:y{ 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 agate. He was quite enlightened when he found that Montana 
agate 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 exp~.~F....Jl w he will try it on the treated stone. So he 
felt that they made~ arti acts al1N-ia,~

0
~~~~E:1 in shape because they 

were o int and agate and the stone would not allow the pressure needed 
for the notching technique. ,.; here ,i.§ a f ~ ttJ e story that goes with this 

·f Th. · · 'I:: ,:,l)f~ r/ilft1 , ff;. B t h. · tl arti act. is is a genuine - not one maue. u tis is, apparen y, 
a type of Solutrean flaking. At one end of the Camas Prairie in Idaho, 
he 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 f l aking on stone in its normal 
state. 

Asks question in French. 

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

I'm finding now over a long period of time that 450° /;ill work on most 
materials. But it must be built up very slowly, I mean, it shouldn't 
go over 200°f,° initially, for at least an hour. At 200°/for an hour and 
then raised to from 400~ 0 45 a'f 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 fryer . Prior to that, I had used a 
ceramic oven, which will go up to 1500°F or 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 may have found examples 
of this in your sites. Prehistoric man was able to build up that much 
heat in his pit, for you will find flints 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 into little cubes 
and it entirely disinte/grates and appears to be like porcelain . You 
can heat a translucent chalcedony, and at 1200°/ it will disinte/grate 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 put it in the oven early in the evening - raise the tempera
ture to 4S0°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 door 
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,iut as I have told my wife I need 
a stethoscope. I could then sit by the oven and turn up the heat and 
listen and when I hear the first crack I turn the thing off. 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 thing . 

Is there any advantage to working while it is still warm? 

I can't see any difference. Here is another one. A few flakes have been 
removed on the outside,.p,H•@ i8 I h-.ia. 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 
example of Indian work. Here is another piece of petrified wood showing 
the changes. 

Don, do you know who McCormick is: Jh.e guy down in S.E. Colorado who makeS 
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 that he can handle it with gloves but 
too hot to handle it in his bare hands and then he takes his stuff out 
and makes his points. He says it works almost like heating 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 p iece 
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 th~ to me is the suggestion that this is the shape 
of an E 1 k ½:a::mme:r - ~--1.,) , 



Crabtree: 

Crabtree: 

Crabtree: 

Crabtree: 

REEL 2 

Well, that's something. That's remarkable. He supports 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. I 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 his fire and the probability that there 
was some fluctuation there. 

I don'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 more 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, I 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 quart zite has a great deal more toughness than the stream sand 
quart zite. If it is extremely fine, it seems like the little grains are 
cemented with, possibly1 chalcedony. You see this little matrix composed 
of chalcedony, if you examine the quartzite with a glass, and the finer 
it is, the easier it is to work. This particular piece of green quart z ite 
is fairly coarse. There is a lot of variation in quartzites and it would 
require analysis to actually tell the workability of this. Quart z ite is 
quite variable because of all the varieties of stream sands 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 present, however, these haven't changed color. They are all 
off the same piece of stone) -tfnese 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 1and making some of these 
prisms. 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 
interesting tools. 

I,,() ...,.s that core heated before 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 flaked out by pressure. 

Yes, same sort of thing. 

6 I 1 

Pardon me, but at this stage of knowledge do you have any idea what the 
temporal or spacial distribution of the heat treatment is? 

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

I am sure 
I'm sure. 
was found 
will send 
worked by 

there are some people in the Sahara which 
They treat it, they have flakes and then 

by Dr. Kosand from Libba and I will write 
you some tanged arrowheads. And only the 
pressure retouch . 

used this method, 
they retouch. It 
Dr. Kosand and he 
bases, the stem is 

Well, I thought when I get home I would cut some uniform 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 slab for control purposes so we can increase 
the heat to the breaking down point of this experiment on heating and 
we might know a little more about some of the materials of the quart z 
family minerals . 

Don, ~ '$i,J, ii ~ send some examples of that stuff up? We can check the 
inde4 .• f;r;;;an~ . ~"l- a...,,_...ft~ r 

Oh, would you? Wonderful. 1 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 I'd certainly be pleased if you'd do that. 

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

~ Dr. Swanson was going to send ~ copies 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 some. , 

Oh yes. But Dr. Swanson said he would send dare. 
I did not receive them. 
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I got two . ,_'t:v~.d)(L,; 
Do you think that the very high solar temperatures, ~ay--se-re-e-t: the 
Sahara, would have any effect at all on the flakeability of the flint? 

~~~-
Crabtree: --=J Yes. I suppose over a long period of time, par ticularly if it was a 
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dark rock, it would absorb the heat. It, no doubt, would get up to 
nearly 200°F. And over a long period of time could cause this change 
to take place. I mean it is certainly a possibility, that it may do 
that . 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 it would have to be an intensive solar tempera-
ture in order to d:tr that:. ~4...a .... :t:t .. ,<..J t!/.. '-(! _a- ,. 

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 mean to find it natur ally. It 
comes as yellow 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 thermal temp erature that may have altered the color of the 
stone. Natµral carnelian is a very rare stone and 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 can't induce 
hem~tite into the chalcedony and it is the hem¢tite that makes it red. 
The iron salt must penetrate in a soluable form. Hem¢tite doesn't 
p@netrate the stone as hem~tite and this is what causes the red or 
carnelian color. Other mineral salts will cause the sardonyx and 
you'll get sard and that sort of thing. And there is a change hereq 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 S J!III aad 
.r-p,a::smst):Prt~!tg • -
Do you think that it is very difficult to make notches and points without 
heat treatment? 

It's much more difficult. 

Does this apply to most materials? 

Yes. Other than obsidians. Basalts aid quartzite have altered slightly 
but it's mainly the set group of siliclous 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 si l icjous thing . 
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How about things like opalized wood and things like 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 that the Indians have changed. 
I didn't cha nge those but you see the changes have taken 
place. 

We didn 't hear Bill's question over here. 

Oh. 

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

Well , it certainly helps to have the material alter9d. It 
is much easier to f l ake and to notch treated material than 
it is untreated. Because the nearer it c omes to obsidian -
or a glass-like quality whi c N is an ideal material for 
pressure work - the easier it is. The more glass-like the 
material, the better control one has. Heating, apparently, 
makes the granules, if one can term it that, smaller. The 
more flexibility the stone has, the better because the 
toughness is due to the intertwining grains of these nuclei 
that have bound together with the quartz crystals and they 
must be sheared in two. 

{Lapse in recording time) 

_/#~-7\:~ .~ ::_ 
This material is related to the Norton 6 omplex. I don't know 
how closely related but it is fairly closely re :J,.a_ted to that. 
Now the Punuk 6 omplex is closely related to thev,&nbigh f lint 
G omplex. It has all of the diagnostics. This collection 
here is not fully representative but it is the best I could 
do on short notice. You see here some antler th8.t has been 
cut by the grooving technique with these burins which you 
see here. We don•t have any evidence of wedges used to cut 
the antler but there are some small polished adzes in this 
site which perhaps were used for this purpose . They weren 't 
used for chopping the antler at any rate. Up above the burins, 
you see burin spalls. There were as many as twenty burin 
spalls knocked off a si ngle burin. Some of the burin spalls 
were retouched at the terminal end to use as small engraving 
tools. Now here you see one of the most distinctive sets 
of implements, the very small side blades, the side hafted 
blades, biface with very fine parallel retouch often with 
serrated edges. You can tell that they were side blades 
because they are a ¢symmetrical. One edge has been sha rpened, 
the other edge is in mint, or new, condition. The edge that 
was held in the antler haft is in new condition. The outer 
edge has been resharpened many times. Small tools, such as 
this size , are by far in the majority in a site such as this, 
however, there are some larger ones such as this bifaced 
implement here. This uniface whittling knife, biface knife 
here, and possibly a lance , head. All of the large tools in 
this complex are end hafted. They're stuck in sockets. Only 
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in the later periods in Northern Alaska do we ge t larg e 
side-hafted blades . Microblades are very common in the 
site, as you can see, from this representation here . They 
are all made of carefully selected material which is not 
common in the area . It may have been ar carried in over a 
very long distance . Now down at the bottom of the table is 
material from the Norton € omples . Unfortuna tely I don ' t 
have very much of it here. It is stratigraphically late-r 
than the Denbigh f lint 6 omplex and the Punuk 6 omplex at 
Punuk ~oint . This material here, most of it came from one 
of two houses which was stratigraphically above the Punuk 
~ omplex . You notice that the technique of r e touching in the 
small bifaces is very different from that on these bifaces. 
At least that's my i mpression. Also this technique appears 
to me to be quite different from anything represented in 
the large tools up above. Perhaps we could stop here and 
wait for comments before we go on to the next paterial 
which is much older . This mate r i al, I think , the Punuk 
6 omplex probably dates from the third ~ illennium B.C. The 
Norton 6 omplex from the first '1iillennium B. C. , I believe. 
The other, at the other end of the table, is much older. 

I would like to have Dr. Bordes take this over . I'm not 
too familiar with the burin complex . It is strang e to the 
Americas. With the flaking we might do an analysis of one 
of these from t he Punuk with the Norton 6 omplex . We might 
take the best example and make the comparison between some 
of the others and this particular one. That is , regarding 
the type of retouch , the thinning and the regularity of ts~ 

this type of parallel flaking. The length <IJrmuch greater 
than the width of the flake. The overlapping starts from 
the edg e of the artifact and the flakes have been carried 
across the face to save breaking the opposide side . You 
will notice there is very little chattering. They feathered 
out with just a minimum of step fracture at this end. They 
did meet the other flalrns on the other side. They have well 
controlled edges. The fls.kes 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 picked up on the other side. In orde r to thin the 
tool, the pressure thinning t ~ echnique was used. You will 
note that the mate rial is extremely fine - grained compared 
with one of the basaltic groups . Look at this type and 
make a mental calculation of the tip of the tools used for 
this pressure retouch . Evidentally they had to keep re
sharpening the tip of the antler pressure tool to keep it 
in working condition. 
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We have little short shell- like fractures here with deep bulbs of pressure. 

But, it is unique tofa, 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 serrations in order to leave this, 

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

and they haven ''t followed the ridge in order to guide the flake with the 

precision they did on the other sets of tools. 

Could that be due to a difference in the material? 

The material is slightly more granular, however, the texture remains 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 t he f i rs t 

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

~ a resharpening operation that they used. It may have 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 
of 

a great deal ~ e 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 has been abraded slightly from use, but it is a well formed 

scraper from a single flake. Notice the point of force at this end . It's 

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

Of cours~ it is hard to tell the original length of the flake, but it was 

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

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

~~ ~ 
·- p..:cas.s,:ure work Ml this material, however, it is a very fine grade of 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 p:utL-1 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 
-zL_, 

of rtra,e=:mG::ia:E~ alaa- ke and- microblades are quite reminiscent of 

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

the Hopwellian 

they use a 

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

points ~ re very characteristic of the Valley of Mexico~ It appears 

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

But this is very distinct. Notice h ow 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 wi th this degree of accuracy and precision, I would 

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

this sid~ ..k~cause 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 ,,&fiil!d ~ ey are typical Hopwellian soiElii lt~• 86i'l$ecause these are rec

shape~~ hey 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 

slant this way. These are vertically 

back in underneath and preparing a 

downward fr:om ~~~~~ ~ 
There seems to be two sub-types one with the platform at a 90° angle and the 

other with a platform at anywhere from a 35'\ o 40° angle . 

Are they all of obsidian? 

No .• 

The flakes that were removed vertical from the core, would there be a 

difference in the types of the pressure 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 difference 

rather than a technological one. , 

to' 
This group in here J:a:i,; quite. 

That is quite different. 

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

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

culture for me. This type of tools I don't know quite well. First thin~ 

have you "any idea of the use of these microblades? 

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

to the small bifaces. They were probably hafted in a row in a groove along 

an antler arrowpoint, 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 a}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 I don't think quite possible to make 

them by percussion. I shall try this afternoon to show you ti1it it can be 

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

look very much like some kinds of car i nat~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 is occasionally abras i on on the - obsidian cores . It doesn't 

show up on the cores of chert or jasper . 

w 
But obsidian, of course, tf very brittle. 

Yes. 

Because if i t was found in France it would be classified as a car inatefscraper. 

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 time and again . 

I believe so. 

It is quite possible. Have you found such things in 

At Trail Creek, I believe they found such things and 

~ which is much later. They are very common . 

the shaft? / 

:;,;-pf UTA-K 
at -~e" 1!.;;:d;;:::(~ s t3+ ) 

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

lithic . Not this type but what we call ~~~ ~ ..,;;;;,~ 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 aJsymetrical when they are in mint condition. 

And those, I 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 kind of end fracture most of them, going there, and 
~, hfl~ 

used that ~ ~~ teeb~ f ;;;f to t~ke off the burin blow, or else they made 

this kind of end by bifacial retouch before striking the burin blow which 
C.o'fV\~\~e\.\ A :{(e-te~ 4-<-o""'- ~e,. -\:- e..-c...\x."'-~<\,"-e_ ~ 

is something quite strange because it is eharactcFisti~of the Upper Paleo-
~ 5\~ -,.\.,__~ "i\.~ 

lithic in which you find~ as good a ·teshnic~~ form as 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 valuable 

striking platform - v ery strange. 

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

find, well, there is one burin blank with no spalls knocked off . It's simply 

e 
a triangular flake retouched to this shape, a trapjzoidal flake . And the 

~~, 
re touch is already there on 'tlre-:":ttf&F¾ie o 

Ya, ya, ya ! 

But they also did subsequent retouch on some of them~'j 

But most of them have this ~;;::ation which isAdifferent . Here is one 

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

blow like that in 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. ,&'(:;~~Q./r~ • 

r! t could 13c. 
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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 

somethi~g like that. As for you~burin spall - yes some of them have been 

~ eally to make something of a small 

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

Ya, it looks like. But your small burins - r~ 
Ya, ya, ya, no question. 

if there were ~ light 

That has been done with a . 

tools for this little work. Well, 

be that this special preparation is another manner to make a 

it looks as 

it could we 11 
1 

type of. ~ 

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

-~ ~ ~~ 
know how to sa,i_ , or to describe it in English, because~ \:Hld~-ew,-a:tt:::.::@~. 
~ 7~~,J. ""'~-H.12... a../ 

- - poine-o · ha-r-row and it works 

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 
s- rr ·l'<l;,,.r/' 

almost a &tandarized handle • 

./'Ya. 

nd this? This one t.d!!this is a funny ,Solutrean. 

Ah, you say that this is a knife. 

0.Jt {v 
I believe so, y~a. ~se are other examples that fall in the same category. 

Why? 

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

ahgular 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? 

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

But, let me see. Oh, 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 but if you want to work something hard 

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

tools. So I 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. 
-A,,r.,,'(.~'-ffe'V~ 

With sti:a:l~ i;i=~g:..il::iidE&S. holding, you know . The other doesn't matter, you know. 

I know that in Artie, the 

the Upper Paleolithic and 

people had hafted tools and I am fairly sure that 
( .,._~~ i-i.cJ. J 

then in the~ had some hafted tools. But 

you know, the time you spent to 

pared to the time =t~~n 
put the haft to a thin knife is so big com-

really be of use that I wonder. ~ 
about the sharpening of the edge . 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? , 

~ make 
I . 

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

a fresh flake you can cut meat very e~sily i 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 -~ do that you see with a fresh flake, but you can , 

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

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

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

slips, and bites, and slips. When you want something really , goo1 really 

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

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

that. 

Many of chese 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. 
Wv;' - 4 ~~-tt\L~~ 

u.:..o'UL.M:ziuc., o you see any signs of heat treatmen or can you tell? 

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

heat treatment. The other is ~ery fine-grai,ned,With 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. 



on the outside) b t it appears to be the same tex ture 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-

touching you can produce an ex tremely razor-sharp edge . But this example 
I 

·I 

appears to have been abrade d and the flakes hinged back by ~ 

not 

little short flakes are broken back inward and lalfl are 

to the edge . ~ J?y setting the platform ahead each 

time, you can leave 
a:,~ · 

t:fm S'3®? sharp edge by ~ pressure retouch . However, as 

Dr. Bordes said, for regular cutting, a fresh struck flake is much sharper ~ 
~.J~--i I ' ' ._/ 

ftf~trn,e."k-4,l_~e has more regularity but has~ 't the ~trength of a pressure 
. () Ji :,;::~,--ft .., ' "% ~ 

retouched edge . ~¥ l!'ets11cb ing \proper¥ ~ ~ leave .lilmft: razor edge . 

- cVl✓fJ-t414R.. 1 ,~ ~ Q~ 
However, it ,ec 't av chce ce--gm~1 y of "t he ~ y flake · f . ~ 

~~t appears t-e.r~ been heat ~ 11t p--ctt tf!'.! u! ar fy wi'1:fi: :h""Is 

-e-trl:rrt. T~.(;, a lmost opal- like in tex ture, and1~ / is not opal . It's one 

S /k L'1 cee,vS 
of the hard cherts or agates or s s ~ eron~ materials . I think that is all the 

comments I have on this particular p iece other than they may have devised 
\ rA1 tMA1 .p 

is ~ like y. )? \P ercuss ion two me thods of de taching these burins which 

ti.a 
on 

obsidian ~ undulations and l!i s are extremely f lat and extremely 

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

cussion has ~ flakE5 w~th many"-( ipples from compression . 

indirect per-

It would be 

difficult to determine the placement of the tools without the core . 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\ ~he surface appears to be very smooth and extremely regular . This 

is not too 

?(P~J... . 
chert and "'ifl~,fiiil1o 

characteristic of a percussion 
Cl I , 

pressure ~ more strength 

With the 

and there is not much undulation 
r 
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in the flakes detached. 

Here are some percussion small blades. 

~ 
Yes 9 You see on the edges ofAblade the slight compression from percussion. 

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

the heavier the dorsal ridge on the 

flake1 the less compression there can be. The thinner the flak~ the greater 

the 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 will try to make better and see if they compare with this. 

True. 
--- flH~HGO~A 
Shall we move on to the~ 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 polished . 
' \A 

It} the first time I see the two techniques of polishing and 

I ~lfki 
I never saw this even, I think, 2rofessor 

then burin spalls. 

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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~ V,)) 
Something very characteristic in this burin •: ther 'l\here, you see, a notch~ 

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

think this is 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 thing,(n this one
1

we can 

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

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

form by striking the platform and 

I never saw this but in Egyptian 

the blade l ets. 
PRcm:, .. 
rota-dynastic. 

It is very, very sharp. 

There are such cores or 
Cc..'(' ,....:~e &. 
Ad¥J hi: mi @.'f scrapers with this very1 very cutting e dge, you see. 

Professor Tix i er, how does the notching compare in r e gard to the burins of 

the Norton Complex? 

I think it's a notch . 

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

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

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

have the burin spalls 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 e l i minate the jagged edge left over if the burin is to be used 

later for scraping. 

No . But the better thing~uld be to try and make some of these burins and see 

-

:,,/" 
~ it works • 

The ~ s what part of this burin was used? And why ~ the two 

biface and dorsal face, hy, where ? 

Relatively soft material 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 ~ other artifacts at the site . 

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

Working like that going inside the groove . 

Yes, but this one is polished all around . 

Ah, yes, but you can also% side to cut . 
tu ~l'V) '(/µ,Up~_,;-:, ' 

k lilaftni:c 'K:Ilcew. ~ You can do a lot 

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

Isn ' t polishing characteristic of the burin blanks in the Arctic 5 mall 
--f;A£,,~ 

0ool ~ n all the way across to the Atlantic . 

Bur ins are very commonly polished when they show up i n ii · r,:l- ) 

and pre ~ rset ~ 'ti€ . The same sort of polishing and often more ex

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

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

moved after that . - ,])toes that answer your question . 

That's what I had in mind . This is true in the Labrador• burins too n,o/u"'--

q~ e, HIPt t 
I believe so . Yes, and Hudson Bay and throughout the Arctic IY;chape JJe.w, 

SA~ d2 J,-(Q 
in Greenland . In .~ Ar~ (eke. ~ ~ and Greenland almost all the 

burins are polished like this . 

Bill, 9an one see a direction in polishing here? What I'm thinking of is, 

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

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

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

any direction 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 different angles to each other . 
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Well then another question comes to mind. If possibly they are not the 

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

this polishing an the surfaceJ or what seems to be the surfac7 and possibly 

the edge pol i shing that you've been using in working flint? 

Well, ,Je~ry , 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 experience. 

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 withstand impact. 

Yes. 

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

• 6 .1111 prevent, or make the burin edge that much sharper because it may 

~ 05,3}t)\~ ~•-• just prevent flaking on the other side. 

Irving: 

Bordes: 

Irving: 

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. 

Almost 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 platform 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 ttl or 1~ 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 )Jiffl •• • 

fl-t..t ffNGtJ I-A 
The material at the other end of the table is from the AHiiagai-a ·~ :p:1~ 

in the Aleutian Islands excavated by Professor Jiiifiiil!iiffl:n. ~~ 

(~ ti ~l~U. I -4,?,£ d✓ l ~ f ) 



Bord ~s: This is definitely not an upper Paleolithic site even if 
there are special things . Well about the size of the cores 
and the size of the blades . It seems like these people have 
not too much in blades but they went on and on because the 
cores are small . And it seems they had two kin1s of blades. 
Big blades we re struck by either hammer technique or punch 
technique1 perhaps . And also smaller and more regular blades 
which were struck from a special core and I believe that 
Tixier knows this type of core quite well in North Africa . 
The doublets are quite normal . There is nothing special to 
them except that some seems to have been slightly worked 
after into a kind of tool . The retouched blades are certainly 
retouched on purpose . This one is probably just utiliza tion 

A . • but that is certainly retouched on purpose. Looks a little 
· u..'<''-~ '(\o.,.cw,.'I\ like -@it g '. c@ or Upper Magdalenlan blades. This also 

~• L BIWl,ft!i\ ~ I wonder if this is a fracture or if it is 
/ ~:~ing to make a longi tudi.Anal burin. I am not sure . It i §,._ L ,.u 

,...-- j ,J v"-
0 

difficult to tell . But if it was to make a burin , well. T~ ....... 
~ ~ are some similarities, some slight similarities 1 with the 

technique used on the other side. The strikin~ platform is 
dihedral and p~rhaps slightly polished. I am not sure. I 
would need a better glass than we have here. If it is a 
buri.n. It could be a fracture. So the transversal burins 
they look very much like so~e from the raw material in 
France. What we call transverse burin and natural retouch. 
They made retouch more or less abrupt and took one or two 
burin blows on the edge and gave some~these b urins which are 
quite normal. This one is slightly on a notch, not quite. 
More or less S htly, I said . This one also you could 

M.o-~t .,.._\~"'~"'- ose hem in a l.ower ----~- --:-~- site in France and e xcept 
for the nature of the ma erial you could not talrn them out 
after. The end scraper seems short . One of them is eveD, 
~umbnail variety - like in ~ or late ~ A-:i-,\":'--"' 

r-J\ ~&.c...\.,-c,.~o..'f\ ~ • There is nothing special to them. They a re 
good, nice, small scrapers. Some seems from the picture 
burin short blades. This could be a buri n spall, but I am 
not sure . It could be also a small blade . 

Irving: 

Bordes: 

These are thought to be burin spalls . 

Ya, these are . These are burin spalls and short ones. Since 
they are coming from transverse burins most of them. So they 
can be longer than the width of a blade , of course. Ya, 
it ' s an interesting thing . I guess I have said all I have 
to say of this small amount of material and I le qve to 
Tixier to say more about the cores . 
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After all, I think it would be very interesting to try to 
get the rela tion between raw material and tools. Perhaps 
all end scrapers or thumb nail scrapers would be made in 
obsidian and all transverse burins on blades in another raw 
material . 

I believe that is almost the case, but not exactly true. This 
is very nearly true, if not exactly true. Almost all of the 
end scrapers are made of obsidian. I believe very few of t he 
transverse burins, if any, are made of obsidian. 

I trted to make such a work for Neolithic sites of Southwest 
Sahara. All bifacial retouch was made in green jasper. All 
microblades and all geometric microliths and all microburins 
were made in flint or cha lcedony, you see. And all polished 
material in another raw material which is a volcanic one. I 
think basalt - or something like that. I think it is very 
interesting . 

A"""''i\~,...\a._ 
It is. Especially when you contrast the f.nagul:-a ma t erial with 
tha t from the Punuk f omplex in which end scrapers a re never 
made of obsidian. 

It is a different region I think. 
\,\~k\~~- Cfil;adlef:¢7, they are very familiar. 

because it's s mall cores. 

Small cores. 

All these cores and 
It's very funny ~or me 

Co..~"';, o-.~ 
Small cores. Ah, exactly, but exactly the Upper Capsion technique 
from North Africa. They prepare their core. The preparation 
is like that of a hand ax, you see. We call this core 
"Abone evequevan" - like the hat of a Bishop. And then, 
they prepare their striking platform with only little, little 
flalces but these 11 ttle flakes have the hollow bulb, you see. 
They pushed out (Qladl~ per haps by pressure, perhaps by punch, 

en ey were always refreshing their striking pla tform, 
always, always, always. They were turning all around their 
core. It's something different like this core. The y we re 
turning all around and they proceed here and here and here. 
I think these cores were held in wood vise or some other means 
like the obsidian cores. ' very interesting. And the 
c aracteristic of this ladle is they have edge - very 
regular edge - very straight edge - and a little bulb, a short 
bulb but well marked, you see. 

Wormington: Bill, did you , by any chance, have a chance to compare these 
cores with the pictures of the Siberian cores that I s ent to 
~Cartney:? 

Irving : 

Wormington: 

Irving: 

Mc.Co....-"- ,!\~~<-. 
I have not. 

They seem ext r aordinar ily like the material from the Lake 
Baikal area, and I have sent McCartney a whole series of 
photographs of the Siberian cores. I think you 'll find they 
are very similar. 

I've not compared the pictures that you sent McCartney with 
these myself. I'm not surprised to hear this, however, At 
the same time, there a re many rather trivial varia tions in 
core technique which show up between Alaska and the Far East. 
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And the taxonomy of these things is something that mystifies 
me at this point. Beyond saying that they have similarity, 
I can't carry it much farther now. I can recognize certain 
differences between, for instance, the Sikotz micro-blade 
cores in Japan and any that we see here on the table. But I 
don't know how significant these differences are. 

I went to the .American Museum of Natural History and lOoked 
at the material that Nelson had brought back from Tibet. 
And for what these comments are worth, I could see no 
difference in the blades themselves. They had minute 
platforms small at the tip at the point of percussion that 
they could possibly be. But the cores from Tibet in the 
.American Museum collection were very, very small and very 
narrow whereas these are quite wide. And, perhaps because they 
were so very small, the faceting on thE{platform was much more 
delicate and perhaps much more precise. But other than in 
terms of the width of the core, t'he techniques were very, 
very similar. 

Very similan. If you'll pass me down the drawings of the 
Campus material - the other ones at the far end of the table. 
These are drawings of the cores from the Campus site made by 
Yoshizaki and you 'll notice that these, too, are very narrow 
and they contrast to a certain extent with these, both in the 
platform preparation and in the preparati.on of this leading 
or distal edge of the core. They are perfectly consistent. 
I think these are different from the Arctic Small Tool 
tradition cores. They may have something in common with some 
of these Aleutian cores but look much more like Nelson and 
Ba.rringer•s cores from e entral Asia, to me , than do either of 
these. But this is just an impression and it may not be very 
significant because I still don't understand the permutation 
of all these features that go into cores. They are very 
difficult for me to figure out. 

I think the first one who spoke about transverse burins is 
Vignard. The problem is purely in Egypt. Do you think so? 

Definitely. 

.And what about your conception of Vignard's burins? 

Yes, they look very much like some that Vignard had. 

Did you try? 
N /;:,Elf 

No, I didn't. I went to·~ Valley but I could never find 
any burins. But they also look like those that McBurney has. 

At Ed Dabba - Cyrenaica. 

Ed Dabba in North Africa. Now I find that Chmielewski has
reported from Poland that they also occur in the up,er Volta 
and Lebanon. So possibly they have a wider distribution than 
Vignard thought originally. Technologically they appear to 
be the same. 

May I interpolate that these transverse burins are, while 
not identical to the burins from Shirataki and Sakkotso sites 
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in Japan, they approach those Japanese burins more closely than 
any others that we have found in Alaska. Somewhat similar 
burins, different in detail, but still somewhat similar to 
those that I spoke of just a moment ago. These were 
recognized by Yoshizaki just recently. 

I think there is a difference in these burins and those 
from Cyrenaica. The burin spall is not at all the same. 
It looks very much like, let ' s say for instance, ~ower 
Magdalenian than the mate rial from Cyrenaica. 

Yes. Chmielewski has recently suggeste.~hat the Cyrenaica 
burins were produced by a twisting technique rather than a 
burin blow and he says that he has produced them himself. 

I would like to see that. 

So would I. 

After seeing what Brabtree has done, I will never say again 
that something is impossible. But I would love to see this 
twisting business. Because I have made Cyrenaica burins and 
they are not difficult to make but they are quite a different 
technique than this. 

Thanks, Dr. Bordes. There seems to be a little different 
preparation technique in a few of these flakes showing flats 
where the burins have been detached. Of this type here, I 
think two are the flats and the others have slightly different 
end preparation. This is remarkable work with basalt. The 
end character has disappeared, but it is extremely tough 
material - awfully hard to work. But this particular piece 
shows a great deal of control. But back to the core. This 
one is a very interesting core because of the edge preparation. 
It seems similar to the polyhedral preparation. However, he 
lost the angle on this side here preventing it from being a 
perfectly round polyhedral core. And each one has, as Dr. 
Tixier said, the individual platform preparation. But the 
remarkable thing is this feathering out to the edge without 
undercutting too badly. A slight hinge fracture on this side. 
This one is a single facet of the original surface, but it 
certainly appears to demonstrate the heating technique. Here 
is one facet untreated and you see the joining flakes after 
they were detached showing the heating of this side and the 
change in texture. 

This is the most regular of the small Anangula cores. 

I think it is quite ob~ious the change in texture of this 
unworked facet in relation to the worked material . 

Ya, ya. Do you think that these blades have been pushed out 
by pressure? 

Well at least supported solidly here at the bottom so that 
the blades will feat . r ut. ffii't°1he support of an a nvil is 
needed in order to t ~his to clear and get this shearing 
and feathertng out to a straight sharp edge. If the core is 
not supported, ~he blades or flakes will curl under the 
bottom of the core. These -~ of force are quite obvious 

' t) 1,1.. \\:-, s 
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and distinctive and it is difficult to tell if the indirect 
punch was used or pressure or percussion. But the straight-
ness of the flakes indicates support with an anvil. The 
precision shown on this core would indica te that if per-

ssion was used it would almos involve the use of an 
indirect tool. However, one ad your ability at percussion, 
Dr. Bordes, it is possible tha t percussion could be the 
method of manufacture, but I feel it would still need the 
support of an anvil. I rather think it is some form of 
pressure technique but I would have to do a lot more experimenting 
before I could determine the difference in the fineness of 
work done by pressure vs. percussion. 

I agree, but always to experiment. 

Uh, huh. 

Any other question on this material. 

(Lapse in recording time) 

These points are interesting. Oh, there are some 
technological features that are interesting but they are 
mainly interestingQ.because they probably come from the first 
occupation of the L'-'arren " rounds after g laciation. And 
evidence now seems to indicate that the country was deglaci a ted 
eight or nine thousand years ago wh ich would bring them into 
line with their identification as Agate Ba.sin Points. The 
only mat e rial readily available for use there is this quartzite 
which you see that most of them are made of. These things, 
I just asked Professor Byers about and he agreed that t he y 
might well be comparable to the work-li ke implements that 
come from Debert S ite and Bullbrook and one or two othe r sites. 
Am I misrepresenting you? 

No, not at all. 

I am unfamiliar with quartzite and I have done very little 
work with it. These show an extreme amount of control and 
the cnoss section is very regular and double convex. The 
difficulty of handling this material in relation to other 
material is because pf itscontain~ little granules of sand 
that have become cemented together giving less edge strength 
and allowing platforms to crush. Inspection with the glass 
indicates this is made up of beach sand rather than stream 
sand. Stream sand is more of a breccia and more angular 
which makes the mass more homogeneous. I find that the beach 
sand type of quartzite is a little different in working 

acer. owever, these a~little round g rains that appear 
to be or sand.st-1he thinning of this coarse 
mater al, which is extremely granular, shows a great deal of 
control. To have thinned the artifact to this degree and 
leave a sharp edg e on this type of material is extremely 
difficult. 

May I identify those? Things that are tentatively called 
something like Plainview but it's hard to nail them down 
becaus e the material is poor. 
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Crabtree: Now this is something else again . The material i t hese 
artifacts appears almost impossible to work and it would 
certainly take a very expert person to handle material as 
coarse and granular as this. This is even much worse than 
quartzite; there is no comparison. It just does not give 
sufficient edge strength . And with this coarse material, 
which has intertwining grains , there is not the flexibility 
that we find in a fine - grained material . The platform will 
collapse before you can carry the flakes over the surface. 
However, this shows the ability to carry the flakes over and 
to meet them exactly in the middle with no step-iP,ractures and 
no hinge-fractures. It ' s a remarkable piece of work and it is 
comparable to some of the illustrations I have seen of El Jobo 
using the same type of technique and leaving the same worked 
character. The character seems to be the same as in South 
America whe~uartzite was used for this type of La.noelet\~~ce~<~~ 
biades. And if these were mingled with the South American 
blades, I don ' t think one would be able to tell the difference. 
Are thev_omparable in style and workmanship, Marie? 

Wormington: Somewhat similar, I think. 

Crabtree: 

Irving: 

Crabtree: 

Now these pieces here are of decidedly different material 
than the other granular quartz. This looks like a very fine 
~aterial which would permit excellent control and it appears 
that they did have control. However, the work on a couple 
of the others is almost equal to this fine - grained material . 
It shows a great deal of artistry and symmetry of edge technique. 

\ u-..'I\Ceo\~e.. 
This is different in type from the !ianeelot point . It is 
different in technique, or can you tell from this material? 
This and this ~re similar in shape at any rate. 

~ f _,t,/!f') I &E? 
This e ~ has pressure g-ei-n - in at a right angle Flakes 
are slightly obli ue. This ~ -~ : slightly obliquer E1nlla'. 'Y&=--Z'h,_; ~ , 

,.:'•"'"' ~--tJq,e-,4;,w0 , a,~~e - ~ the last row , ?J'J~ l _$lli_e s . . iii 
I,,./ which indicates a/2 11 "'q~l'of flaking . on rn~- si<i ~~ ,IJ!.-., 

.,P /l,1vP.' for a right handed man and A. ·1eft handed man wi 11 turn the ~ . ..-,..✓, 
~ t/}_ -~ ,1 

~ ·-a:rt i-f:ae-t-G-v:ex.. H ow~t-h-e"S"e 'ta:kE!'S"""W'e'TB"""r-errrove d"",eA:;,"' the 
4-(J .l J-Y"'t;t,,~( same~~~ ~ -~ _,a;t,_1ffi.~ S'am:e--~l'fif~- ra:to/re r 

fe"t ,,, n 11,._,I th~4i&~ • ~atfse of the re~lartrtY~:°~r,1<h~s ei"i'e-,r'" 1N;; ,( 
,/it,rlA- ff ..... Is hard to tell the differenoe,(U -1+rte',t' tiifiterta:r-"'i"§~lt"' ....... ~r~;~ ~' 
V-' 1. ~te4~t,;1.,y:.-4,i.s.t.i,...nc.t. e . ,.Q~.Jie.,t:i.1:1e,,,.:tlw .• ~S.lakes and actually /""""'~-•')/ ... 1 

/~~ determine the characteristics of workmanship. But the 
fl "i .Hft smoothness and the regularity _ 'flak ing shows a little / ;t'J,v. IL, • ~ ,J- 'I~ 'J'~ 

.

--.•.•tl,,../tf,,e,;;11' -i- better flak1;1~ tec~nique ·- -~ were held at different angles 
~/ . to produce tn1s th1ck:er ~l. They had thinned this 
' ~ft, type of )llj _side-notched down, so they had a routine angle of 

t. ;,{ " thinning , _ which is a ~i ttle' distinctive. The straighter 
Pat·r,.11.rt✓ the angle, the more risk of step- fractures• With the steeper 
[f fP- angle on this side, the risk is less and it is easier to 
· carry the flaking through. These will carry thru and termina te. 

But in thinning, the steeper the angle is from the edge, the 
more chance of step-fractures . This is a very remarkable 
work in quartzite and this one of Bull quartz - as I call it -
is just impossible to thin. This is a little thick but the 
work is very good and there are indications of basal thinning. 
In relation to El Jobo , this one does have hinge fractures 
and step-fractures and it is not comparable, as I had thought. 
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It does not compare in regularity of flaking and symmetry. 
That's all that I can determine from this group. The 
basal thinning and the basal grinding is interesting and 
the corner notching and the meeting of the collateral flakes. 
This one also has a slight basal thinning with well controlled 
flakes. It is very difficult with this type of material to 
get these long, narrow flakes and at the same time bend them , 
over the surface. Some o~..,._th~~I. .flakes do carry on over ~ µ ... 1.,. 
which would indicate the f:!Yrer:il~{cf~ ne-l:cl.~i~)JE:~fl-@- a 4s •• ~~'~;:~ 
This one is unique. This shows a revers~~~- a i nstead LHij'J,,1-'P 
of the natural shoulder pressure to make t he flakes me·et on 
the opposite side indicating it was done in the left-handed 
manner. Unless t his was done by a left- handed man. This one 
also is a left- handed technique which is unusual. This one 
is quite direct in toward the center but these back-handed 
techniques indicat e that pressure _ was applied away from the 
worker on that the left hand was used, Pushing away from the 
body lessens the leverage when pressure is used and these do 
indicate pressur e. It is difficult to hold the artifact 
against the thigh - press down with the shoulder and catch 
the flake between the fingers and, at the same time, force the 
flake out away from the body. The usual method is to hold 
the artifact in the palm of the hand and press toward the 
body which g ives a diagonal flake @Oing t-r,:s:: the tip 1iaii\lD 
tl : ; the base of the artifact . ~ 

\o.."'Ceo\c&,. 
I pick up a piece and I think this is a bit of b!cneel fiili point 
and now it is just like the so- called Piece esquillee of 
France of Upper Paleolithic . 

Is it really? 

I think so. I think so. 

I don't know these 

I think Madame Bordes . Madame Bordes should speak. 

I would be very pleased to have this identification. 

Have to see and to say. 

Yes. On this side. 

Both sides. 

This. 

There is one other example, I believe. 

How do you call this? 

It ' s a new feature to us and we don ' t have a name unless 
Professor Byers wants to suggest one on the basis of his 
material. These things that a re comparable to your Debert 
and Bullbrook wedges. 

Will, I think the word wedge is probably useful. 

It looks as though they will be called wedges. 
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It looks like Piece esquillee of the upper Paleolithic 
of France . 

A couple of years ago I saw those from Bullbrook and last 
week I saw those from Debert in Detroit. They look very 
much the same. The ~ind you find in North Africa, as you 
say. George ~c....'v""'~\dl. -has used the term lozenge for 
several years. Of course, this is something which will 
have to be decided by you people, as you say. 

If their function is wedges and they a r e known to have 
been used as wedges, I thinlc wedges is far the better 
term to use for them. A characteristic of bipolar flaking. 

Yes, if we could be sure that they were used as wedges. 

Of course that work of Semenov indicates that the similar 
forms can be produced in that way. George has produced 
his that way, experimentally that is. Not the ones from 
Debert. 

The r e is a problem about Piece Esquiellee because I know 
Piece Esquillee in flint, quartzite and also~acarroline 
quartz. But the matter of utilization, I don't know . 

I've been told, but I am sure that I remember myself, that 
similar things were found at Star Carr in pieces of antler that 
had been grooved. Does anyone recall whether that's the case? 
George MacDonald mentioned this as a European example of this 
technique. 

A European one? 

At Star Carr in England . Yorkshire, I guess . The 
Mezolithic site that Clark is doing his report about. 

coking at the quartzite material from uiwate, I'm very 
much struck by the similarity and control of he material 
although not the specific forms with the material from the 
George Lakewell Colonies on the North shore of Lake Huron 
that Greenman excavated and with , in general, what Quimby 
calls the Aqua Plano industry which recently shows up in 
the Great Lakes area as apparently an industry related to 
the late Plano industry of the Northern plains . Frequently 
this material is done in quartzite and always, I think, 
shows the same precision control of the material that you 
see in the specimens here. This, I think, would tend to 
link this material in time to the horizon that can be 
postulated between eight and nine thousand, B.C. or~-
perhaps a slight bit later for the specimens from Quiwat 

Thank you, Arthur. I get the same impression from comparing 
this material with the material from Wisconsin . I'd like 
to ask Dr. Wormington if this compares with any material 
that she has from Alberta. 

Yes. Quite closely I would say. Not excavated - surfa ce 
collections. 

This is all f rom surface sites, as well. 
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May I make a comment. Notice on two of these projectile 
points bases there are strokes that resemble burin strokes. 

They look very much like that. 

I wonder how they were not created in their beginning stages 
of use by the wedge or something. This is the type of 
fracture that necessitated pounding down on. 

I'd hesitate to say. There are several burin facets or 
burin-like facets but what they mean I am not sure. It's 
hard, at least hard for me, to detect any wear patterns 
on this quartzite. 

It seems from the choice of material that these poor people 
had not much. And so I think it is quite natural that when 
they broke a point tha t they should make a burin on it. 
It's easy enough and also a lot of time in the Solutrean. 
On a broken Laurel Leaf they made a burin, or a double 
burin, or a burin and a blow here or a scraper on a burin 
and so on. 

It's rather interesting, I think, that of the Alberta material 
all the points of this shape are of zite whereas our 
finely parallel flake points of ~cotts Dlu:f-f Eden, etc. 
are done in very fine-grained chalcedonies. But whertever 
we get this particular form, it is always made of quartzite. 

\a-."'c:~o\o-..\e.., 
This is also true in Wisconsin where most of the I..aHeelo~ 
points of this general form are made in quartzite whereas 
most of the Archaic material is made in some sort of chert. 

This is quite consistent in the Alberta material. 

This shape of point is adaptable to this material in order 
to give it sufficient strength - to make it of sufficient 
thickness and with a tapering edge. If you would try to 
thin this material down for a narrow point, it will fracture. 
And it hasn't the strength of chalcedony because of the lack 
of intertwining grains and so this shape is very good for 
this type of material. 

Alan 
Smith: 

Byers: 

Should we perhaps move to another discussion . ~ _
4

. / - , 

~ ~ ~~ ~ ~ lo~ 
T{rr collection is from Debert, Nova Scotia:~ have three 
radiocarbon dates of nine t..h_ousand~ plus or minus fifty 
years. Other dates will follow and we can't tell how it 
will come out. It•s1typical Eastern Paleo-Indian site with 
fluted points and non-fluted points of the same shape. The 
material is chalcedony of various colors and of various 
textures. It is faulted and faulted chalcedony and, as a 
result, there is no prophesying the form that the points 
will take or the artifacts will take. One thing that is 
characteristic of it, is a great quantity of scrapers. I 
see that I did not bring any end scrapers with me - there 
are end scrapers with graving spurs. There are many of these 
little so-called gravers or perforators. We thought that 
we had exhausted cores, but I think that those are wedges . 
They seem to be characterized by bipolar flaking. Burin 
spalls, I think, are simply spalls tha t come off of these 
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wedges. Advanced publicity went out talking about micro- / 
blade tradition but I'm sure that this was completely 
erroneous and these are simply these wedges. The great 
number of flakes are all retouched for side scraping 
purposes . Almost no flake is unretouched in s ome place. 
Some of the flakes look like blades, but we have found no 

/ cores and there are no true blades that we see. There t/ are chance similarities to them. Anyone have any question? 
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Bordes: 

Byers: 
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Byers: 

Bordes: 
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Well, first question. Where is the dividing line between 
these two siae-e here? 

I 

Right here. 

Does this belong to this? O.K. 

Yes. 

Well , first of all , the first thing I see here are beautiful 
Piece esquiellee which could come from any, let's say for 
instance the J,..ower ~.tagdalenian One from Laugerie Haute. 
Exactly the s~me kind.w'1ht~ ai1;0Je~ebeautiful . What was 
the use of this thing, ~s~; ~ wedge~it is quite 
possible. Another similarity with l ower Magdalenian is 
this multiple perforator which are very common in Magdalenian 
One also. Of course it's just a convergence - no. I don't 
want to have my Magdalenians swimming thru the AG'l:!,antic. 
But it is interesting to see this convergence. And there 
~ have which looks to me as a perfectly good blade retouched 

on the two sides in ~a way you can find in the l!urigna~6, \:(, 
of the Proto-Magdalenian or even some Mousterian . Its 
really a good retouched blade. Side scrapers on Flakes"9.{\~"ke~ 
which could very well be Mousterian, as well . Or some in 
the ijpper Paleolithic in the Solutrean too. I must say 
that with the materials they had they did a fairly good job, 
because the poor guys were not troubled aterial you know. 

qut this big - o _ that •s a beautiful oliate point. 
That could be olutrean, too --::::--, not quite. There is a 
trace of polishing by use on some of the facets it seems. 
Or perhaps this was a little too out or they took too much 
out for their taste and they tried to rub it out and were 
not patient enough. This big fluted point on this side there 
is fluting, no question. What do you think, Mr. Crabtree? 

Yes, I think so. 

But on the other side, I don 't see any fluting. 

There is no fluting on the other side. 

I see just a flat face on a flake. This is also, no question, 
not very well. They should have taken lessons from Crabtree. 
But, well, they did what they could, poor guys . I could not 
do the same, so I had better say nothing. They are nice, 
considering the materials. This one is g·ood material over 
there. Don't you think so? 

Very excellent. 

Very good material. 

It certainly is. 
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And they did not much better with t his very g ood material 
than they did with t his coarse material. That was a 
fracture and they did nothing. It could have been rather 
easy to take this imperfection out, but they did not seem 
to bother with it. It served their purpose as it was. 
They were not perfectionists, your people. 

That fracture may have been made by the boy who found it. 

No. No. I don't know. I ' m sure not. That fracture is 
old and you have some flakes coming out of it. It was 
taken as a pressure platform from here. So it's old, 
you see - this one, no question. Ah, here is an end scraper. 
You said you brought none, but here is one. 

Well. 

Yes, no question. That's a nice end scraper with retouch 
all around but tha t •s an end scraper • . What ~se. Tha t - --\,c,x. 
no it's not an end scraper. It's a kind of oliate or 
scraper with bifacial retouch. That's also a kind of side 
scraper. You know, that is very funny. We could select 
some tools here and make some g ood Mousterian and some g ood, 
not complete, but some Lower Magdalenian and a little bit 
of Solutrean. You lmow, what is striking in this American 
Culture is that they have characters wh ich are found~~cc&.~~~ ~ 
Old World Culture and which you have~ right here. This 
Piece Esquiellee is very good. Well, now that is probably 
also Pie ce Esquiellee but at the extreme end. 

I didn't describe this in my thesis. All this group of 
pieces is from Piece Esquiellee. This is not a burin spall 
I think. First of all there is no burin and it is, I think, 
th;;(shape of the Piece Esquiellee. 

,,,..----· - ..... ( F-rench) 
\o..""~ 

Yes • Yes. Yes. 

When you strike too much on a Pie ce Esquiellee and use it 
time and a gain at the end it fractures not burin like that, 

~Octagon way and g ives you t his kind of prism. That 
I can do very easily for you to show you in two minutes if 
you want. For it is very e a sy to do. 

I think these a re the exhausted cores that John Whitoff 
found at the Shoop•s site. 

I think it is not a core. It is not. 

No, it is not a core. 

But t h is is what John Whitoff calls an exhausted core. 

But they are not. 

They are these Piece Esquiellee. 

Ya, they are, no question about it. Well, what else is to 
be said, not much. Except the rhyolite. 
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Yes, they had rhyolite for hammerstones, but they did not 
use it for projectile points or tools. 

Well, that's a flake, you know . Could have been used as a 
crude flake to cut, you know . 

Scraper. 

Bordes: Scraper? No, I don't think so. You could make a scraper, 
but they didn't. And what else - not much except in point 
of techniques whi cp I ~leave to Crabtree if he likes. 

Crabtree: This is a unique f-~ The fluting flake was removed from 
this side here. And he was apparently successful on this 
side. This force line indicates that he had removed this 
flake first but he made a miscalculation and broke the 
leading edge on that side and apparently discarded it . ~ 
This is quite obviously heat-treated. Because this is/ the 
natural textures of agates and jaspers and this shows that 

7~ retouching was done before the stone had been altered . ~pt,?;:;,,a ------'There is no indication of al terrng -en this p2n·t l cular one, 
but the natural form and -texture is very typical of a gates 
before alteration. H-oweve! , t his part1c~l9.l' one has an 
original facet left on the edge showing retoueh ~as done 
a.fter heat treatment. Here is another one showing this 
flake was taken of~ ope retouch and this flake later. 
This flaking was done ~ ])}':.:ve,,,-or to heat treatment, this was 

J.-fAn~ done after tr at nt . owi.Jig the change of texture. Some 1/-z:iv 
~~~-ra;pf57 a little ~ ~~«~ · e but from the luster it appears 

Byers: 

Crabtree: 

Byers: 

Crabtree: 

Byers. 

Bordes: 

, that they ~Y have been altered. '.Ph~s is a granular 
texture with one original facet le f t on that side. Apparently 
they were able to c ontrol the heating very well for the 
size of these slabs and big tabular pieces of agate indicate 
that they were apparently able to heat very large_~3~~-- A-- J 
When large pieces of stone are altered it is not~~ 
to find •~ one small facet of the original texture adhering . 
Alteration is a little hard to identify on fluted surfaces. 
Thisone over here, as Dr. Bordes suggested, is pressure 
flaked. It is quite heavy and quite large and, no doubt, 
needed an intermediate tool in the manufacture. Because 
by manual pressure alone, it would be very difficult to 
detach a flake of this size. This one, as Dr. Bordes sug
gested , looks like one of the block faults or shJrink8 ge 
of the natural outside of the block of stone that they have 
just utilized as an artLfact. Sometimes material from gravels 
ge~ a na~ural stream po.tishing. 

Don, I should tell you that all this stuff comes right out 
of the ~Lo---«G\..• 

Is that so. 

This is not gravel . 

I see. 
\o.,-.i c.__, 

This is from~ filling. 

From what? \0,we.'(' 

This 
lava 
have 

cc.<,,.e 
quartzite, I mean, this chalcedony is filling in th 
in TriassicJlaw·'and the direction of the ce ow would 
carried any gravel from the ice into one hundred fifty 
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to two hundred feet of water even at the time the site 
was occupied . .. ~ 

This one here was the only ~?c{'.atf on -~ 
-Of. __ g_;r_a.ve-1-. I was trying to get across the point that one can 
distinguish between origins of material . The exterior 
surface can indicate whether the material was from alluvials, 
natural fault planes or casts of cavities such as Dr.Byers 
mentioned. By studying the outer surface you can tell if 
it was a cobble rock or whether it was r o~led in a stream bed 
and bruised . Usually the distal ends, the overhang, and the 
cortex will determine the source. Does this array go with 
them as well? This Pel~pa;-? 

--\e...\<o.\'G\..~ 
No. 

Mr. Crabtree , these fluted points here, would your con
clusions be that most of them were done by percussion. 

I haven't examined the/Ps-t~ s .GR both sides . But these are 
not true fluting flakes . They are more of a basal thinning 
and they do not correspond with the fluting techniques . 
However, they are characteristic of some Clovis. Later on 
today I will show you four different examples of Clovis 
techniques . Some are true fluting that very closely 
resemble the Folsom . But again you'll find even two or 
three flakes removed from the base which is more of a basal 
thinning technique to provide, no doubt, better clearance 
for the shaft. This basal thinning would also add to the 
strength of the hafting . If you ' ll notice the platform 
preparation on this one. The detaching of this one flake 
here indicates a little different technique. Instead of 
the platform being polished prior to striking they appear 
to be unprepared and, therefore indicate that they were 
made by direct percussion . Percussion is also indicated 
because of the undulat .ions on this particular one and they 
show lack of accuracy in percussion because the flake was 
not regular and uniform which is typical of some Clovis. 
But the basal thinning here is good. But it hasn't been 
done with enough regularity to clear this flake on both 
sides so the flute could be detached and carried thru to 
the tip of the artifact . This one here is somewhat the 
same slight basal thinning but they haven ' t accomplished 
fluting. This flake shows a feathering of the edges which 
indicates a sharp snap of the pressure tool rather than 
forcing the flake over the entire surface of the artifact. 
They stopped the flake like the one that Marie had that 
showed the flakes going up and over the surface and meeting 
at the edge the flakes from the opposite side and with a 
great deal of regularity . This is a little differept 
techni~ Now this one, instead of being straight in 

\o~e<~---::::,v;-;~ ollateraVflakes, or going towards the tip, the flakes are 
o>--,se.. ~ -

Wormington: 

going in reverse . You seldon ever see this back- flaking in 
our Western United States. 

From the viewpoint of typeology, one of the particularly 
interesting things about this is t he depth of the concavity 
of the base which is quite unlike our Western Clovis which 
have a very shallow concavity. And this does seem quite 
distinctive. 
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The Debert points, I think, are quite distinct from the 
others in that some of them have a very deep concavity. 
Some pieces that I didn't bring with me have even a deeper 
concavity than some of these. For this reason, they are 
very rarely found complete . Most of them have the ears 
broken off of them . 

Shall we go to the next one. 

This other collection here is from the Bull brook i i te in 
Ipswitch, Mass. On which we have a radiocarbon date of 
seven thousand B.C. plus or minus two hundred fifty on 
three samples . I am not at all sure,in fact I ' m quite 
sure that this isn ' t the full date of the site. It was a 
big site like the Debert 9 ite and it must have been 
occupied for a long time. I think that perhaps this is the 
terminal date. Many elements in the Bullbrook industry 
suggests that there was a blade industry but on the other 
hand we find no cores. And quite obviously it was a flake 
industry. Again the flakes were utilized for scrapers 
of all sorts. The fluted points, of which I have a few 
samples that were loaned to me by collectors, are different 
from the Debert points in many ways. The bases are not 
nearly as deeply concave, the flutes sometimes run for 
a long distance, somet i mes they don ' t. Sometimes there is 
multiple fluting and almost, I can't say statistically the 
number of points, but I think the majority of points have 
multiple fluting. There are those Piece Esquillee. Again, 
I seem to have left out the end scrapers, except for a f ew. 
Many of them have a graver or perforatorr point on the end. 
The end scrapers from both sites characteristically have 
these littler perforators points on one corner in many 
cases. Not all of them do, but a great many of them do. 
Broad flat flakes are retouched . Many of them seem to 
have been worked with a shearing technique as opposed to 
a retouch. This applies to both sites. This one, for 
instance. And the use of both edges of a flake seems to 
be characteristic .• 

There is one thing on which I don't agree with Dr. Byers. 
It is this business about no blades. I see several of 
them in our definition, which is not as strict as an 
American one~ But I am very sure that this can be classified 
as a blade. And also probably this. Tha t wide blade and 
this one also . They are wide blades, of course, but they 
are blades anyway . But you have a lot of flakes that's true -
with beautiful double side scrapers which could be also 
quite Mousterian and with a good retouch but which could 
well have been done by direct percussion~ I don't see 
anything i mpossible in that. Looks like. Yeah. Even that. 
And there are some end scrapers with t his little point at 
the other end which I would hesitate to call a borer 
becaus e it's so small. It's rather like an epine - I don't 
know how to say it in English. Yes, it's a saw. Because 
we call it an epine here. It's too small; it ' s not even 
a micro borer. A m.icro borer - the point would be longer. 
It's something special. It ' s a saw. Some end scrapers, 
Piece Esqu.illee, of course, and then the pointswhich are 
better made, I think, than the preceeding ones. Here there 
is a kind of fluting , I think. But they were not very 
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efficient and here it is double. That looks like what I 
tried to do sometimes . Oh, those are better. This one is 
good. The other side they missed. They were experime nting 
with this it seems. From time to time they did one. 

Perhaps because of the r aw ma terial. 

Uh, I wonder . I don ' t know. Ah, here is a try . They 
even prepared for it . But probably either they stopped or 
the blow went wild. Now this one also is good. It looks 
a little bit like a broken Folsom this one. 

Very much. 

This one is good. Thi s is not very much like Folsom - rather 
lite Clovis fluting. They were certa inly not very g ood with 
fluti ng but they knew how to do it. They had the general 
idea, no question. 

I should say tha t you do not see the best piece s from this 
site. The best pieces are either on ekhibit in the Museum 
or ~hlltt' in the hands of private~ and I could not 
get them. e o \\e c \ ®-<-S. 

A..~, It ' s a pity. You have this problem, too. 

Yes. The fluted points from t his site include pie~_2f the . 
equivalent of those from the Naco Mammoth and. the~- l-. e"''l\e '(' : 
Mammoth Sitesfa.nd also some from the L'indenmeier Site, but 
not the long ones with long pointed ears - they are from my 
site. 

w~e<'e ~ 
There is one here -that, the edges show# indications of the 
thermal treatment. On the other side it shows the orig inal 
surface. 

0... \.~~'"~ r 
It could be burned; too . It could be a burin. Ya , not a 
good one and on one such piece and only one, I would not 
say tha t this culture has burins . But watch out for that. 
It. could be. Because t hat ' s a burin blow, no question. Is 
it intentional? That another question. 

This flake is quite distinctive in the manner of detachment . 
It ' s like some, in Marie Wormington ' s collection. Almost 
side struck b:I'.ade technique . They us ed the lateral surf ace 
~e distal end of the flakx;""'.ii.nstead of a s i ng le blade 
..stru.olr down the s:tde of a core on a tabulai· pt.,~~his 
technique allows removing a straight piece of;t4nater1i 1 ~ 
w-~ E:< efi' - almost side struck. The fluting of the Bullbrook 
is certainly a refinement of the Nova Scotia material in 
techniques. 

I think t hat this probably reflects the stone . 

It could very well be; it could very well . 

About this flake, I wonder. I wonder if they did not intend 
to take a very wide flake and it broke. It is 4u ite possible 
because, you know, if there are many flakes like that, all 
right. That ' s an indication of a technique. But you can 
make a flake like that just like on a cor e and one can well 
go like that without any purpose. 
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If you had an assemblage of th j_ s stuff, it would be better . 
But thi s one here is some t h ing tha t is a litt le different . 
I mean of striking down here and then movi ng back r a ther 
than turning it up on edge to follow t h is ridge to guide 
the next flake . And i t could have been an acci dental thing . 

Ya , ya . Cou ld we ll be . 

If we c ould get the entire collection and analyze it , then 
perhaps we could say some t hing about the i ndustry . But 
when I say it is a ~lade indus try, I didn't mean to say it 
wa s just a blade industry . There are flake s l ike we get 
mmx 10:;:1!1: dt ig: x xauori 
in bla des and occassionally we ge t blades . 
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-~e c.,'-\> ~~ o\ ~ -:..e J ~ 

/ I brought them along because they are typical flat, ~haic 
flakes. These are the things that are supposed to resemble 
Eskimo artifacts. As you can see, they bear no resemblance 
t any thing that showed. (Blank spot in tape) The ground 
slight that come up with this material look curiously like 
the ground slights that .come f. m tq~..t?~~~ rthw~st, ~oast. , -~' t 

(blank spot 1.n tape .C:.P..A-14 ~ 1 1,u ~ ~ ~""" 7~ ~~ 
These people used Fel~ o'ma~ t ish e too .s~ -\-

-:,\.co<-t\& -'\'M.,~ ~ e N;M\e,--
(blank spot in tape) 

What are those little thumbnail scra per s? From which 
culture? 

They~re from Bullbrook. 

Ah, from the one we have seen this morning. Ah, they are 
beautiful. 

And here is one of .this with this little point on here. 
-\\te-.. e ~ 

Ya, this one too. Ya. 

Is this a Folsom type? 

Yes, t hose are from t he Bullbrook Site. 

Well, about these big points. It seems that most of them 
have been made by percussion you are right, with perhaps 
some little pressure. But I am not even sure of that. 
In this material, I wonder what pressure would give. Not 
much. 

Not much. 

This is different :m:ttx material. This fine - what is it, 
ffuartzite? 

ijuartzite. 

~Q-r tc:i& 

Quar ijzite. It's good one, and there I think I can see some 
pressure work. What do you think, Mr. Crabtree? 

I think this is a typical step-fracturing of pressure flaking 
on a coarse-grained mat~rial. And with material from a site 
of this antiquity it is possible that some of these could 
have popped off from the frost. It's quite indicative of 
coarse material, untreated agates and jaspers. They apparently 
did not use the heat treatment yet and did not need it 
because this is a superb piece of chalcedony. And the 
character of the work on the two ar ~x~xxt is just about equal. 
Almost a duplication. It is suprising the skill with which 
they handle this quartzite. However, it is a very fine
grained quartzite and allowed them to carry a good flake 
over the s urface. But they didn't do much better with this 
good agate because here are thes e little tiny micro-flake s 
hanging on the surface. The work is comparable on both 
pieces yet they are very t~ different materials. The 
chalcedony is quite adaptable to heat treatme nt a nd the 
quartzite will change and work alittle better but there is 
no evidence of thermal c hange on either of them. It looks 
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like J, , ould .. ·, e prob ·b;P mor~ o a pressure r e touch on 
the ,,.s t 7m/ than on t p,e ba'se. The ·e f _;:~ke/ are }ust· random 
w;,t'h ,10 reg ar y ~7✓ a • ,nd theydrrive groun stems. / 

he if is as ght c e left orrthe rtifact ad also so e 
lof the o~l bla e surface which n"dicatesCthe blade 
rather than the core technique. 

Don, not to argue with you, but the mineralogists say 
that they are both quartzite from the Canadian shale. 

5\.\_~a.\.& 1 
This one too? 

Both of them are quartzi t_e/l 

Oh, well. 

The texture of this one appears to be typical of untreated 
agate to me. I would have to look with a glass to see 
whether they are composed of sand grains but thisrfs quite 
definitely a quartzite. But I thought that this other one 
was chalcedony. 

If it is a quartzite, it is a very, very fine-grained 
quartzite. Finer than I have ever seen. 

There is quartzite like this in Belgium. 

I have seen it. Oh, it is not as fine as that. 

It is fine r. 

No, no. 

Oh yes, I saw. 

No , No. After a point. I will tell you something, Tixier, ~ 
and you will agree with me~ Classification by mineralogists 
and classification b y prehistoric people were not the same. 

Quite different, yes. 

It doesn't matter the nature of the rock, it doesn't matter 
so much as the texture of the rock. And I am very sure tha t ) 
as soon as it was as fine as that - Paleolithic people did 
call it flint and to Hell with the differences. And they 
were right. Because you know, I have seen a lot of thi ngs 
that I call flint and I'm sure Paleolithic people did call 
flint and which have fancy names in mineralogical 
classification but they work like flints so they are flints. 
At least as far as we are interested, you know. And these 
quartz points are rather funny, you lmow. Those poor people 
must have been quite desperate to use that you know . Ya, 
they did a beautiful job in this terrible material. It's n ot 
bad - it's terrible. 

It is like tombstones to work with . 

Ya, ya. Oh, ya, it's terrible stuff. And they did quite 
well with it. Of course, they could not make anyth i ng flat. 

There is the raw material. 
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Oh ya, I know it. We have the same in France. 

Pebble quartz - off the beach. 

We have the same in France and it's very simple to do some
thing with it. From time to time in this material you'll 
find a pebble of good quality and then you can get almost 
as good as in flint. But that's not very often, and it did 
not happen often to these poor people. If I can see from 
what is there. And that is something else. What kind of 
material is it? 

That's felspar. 

Felsite. Well, that ' s not very good . Ah, that is better. 
Ah, this one. Ah , there is perhaps some pressure flaking 
on this one. And that ' s something in this material, also. 

This one is a fini shed tool or unfinished? 

This one appears to be done by percussion and# I think 
Dr. Bordes will agree, 

Yes, it seems to be percussion. 

It's very poor material and it crushed. No edge strength 
apparently and the work is very poor. Now with this material 
better work could have been done but look at these little 
step-fractures and it ' s just as poorly done as the poor 
material but it may be because they used a hammerstone on 
the edges and did not have the control that Dr. Bordes has. 
If they had used an ant ler billet and not the hammerstone 
and had changed the angle of force they could have perhaps 
detached the flake without the crushing . But in this case, 
it looks like they used a hard hammerstone and that they 
miscalculated. 

But this is rather good in another way. For the material,it 
is a rather good work - flat retouch, long enough for the 
material . It ' s not bad. Perhaps I wonder if there is not 
some type of pressure . Look at that. 

May be . 

Here, see these flakes . 

The material is so coarse that it is hard to determine the 
flaking pattern. The regularity of the edge would indicate 
that they had excellent control. 

You have to see. Look at this retouch. This tool here. 

Is thi s type of an arrowhead frequent or rare? 

That ' s very common in later times. 

Concave~• ~ • 

Concave base, yes. 

Straight edges and pointed. 

Straight, yes. 
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And triangular in form. 

Well, something more to say about that? Nothing? 

Well, shall we move to the next collection then? 

Ya, I think we move~,,,,.&:> ~ , ~(,,'--' r \ \ 
Because of the location of the collection on the table, -f..l.I4, 
have to take it up a little bit at a time. It goes from 
Virginia to Florida and 

1
~hio to Alabama. The closest material 

to the Bullbrook is this,.ot right in here from the Williamson 
.site in Virginia. I don't know whether you wa to move 
this out now or what. This is a site in the tidewate · 
~of Virginia close to the Atlantic coast quite a few 
miles from Massa;~chuseis but not too unlike the Bullbrook 
material and if you place of this site, such as the Shoop 
site in Pennsylvania in between you have a certain relation
ship. You'll notice tha t there is one point that is fairly 
well fluted but the others tend to have very little fluting. 
A couple of blanks, unfinished points, flakes, end scrapers, 
and these little s hort stubby th i ngs. Whatever you want 
to call them. I suggest tha t we take up one lot at a time 
that way perhaps it would be lessp onfusing. 

All of that. All tE2 from the same site? 

This is all from the same site. 

Ya. This also? 

Yes. 
~ 

Oh, ya. Well what did you think of~? 

There is a great deal of resemblance between this technique 
and the Bullbrook material. They are very pomparable. An 
interesting thing with this one is that it'1Jhows it was 
broken in fluting on the first try for the flake curl• s 
over a the end and broke the point. The first initial 
flute shows that there was no raised platform preparation 
This would indicate why they went down so deep in order to 
accomplish fluting. Thi1one here was successful. It's 
broken from shock and from flexing. These theee proximal 
ends indicate almost the same technique as the Bullbrook 
materi al. There is no indication in any of these of any 
thermal treatment. These are very heavy points, of course, 
and the shapes are almost reminiscent of the Folsom material. 
But no indication of Folsom technique. That's about all I 
can say on this. There was one single flake tha t has the 
same end characteristic of the Bullbrook ends. 

Yeah. 



6 7 

(J~ Don, is that a blade fragment? 

Oh, well it's a blade of course. Well, but something which is curious is this 

Caul d be. I don't knww. 
Co1.J..\~ 

It's hard to say. 

~ ~ It's s,.)lj;j-, kiod- 0£. •• ~ ~ r&A,.. ~ ~ • 

~; This~ ti:n of~ a blade and there is a slight amount of what looks like 

pressure~ The retouch is fairly well spaced on the edges . of ~fie Fetouehing en t~at 

td-/~~~f 
}t ~;uld be percussion too you know. 

CJ..J~~ That's a characteristicj of ~11 these sites, there are a lot of these 

v-7 ~e~~ ~Sir#-:> 
brook and there are a lot of those inj_:f&€ Bert,. Sch~ $ ites~oo. 

in Bul-

Well . 

/') 

¥oP;. Move to the nex~ 

1 ~ I There was trJ1!,!. only. ( 

This was only surface material. Only surface material. 

0..L) ~ ~fN-~411,$1 tt1t./ , 
If we move on to the next lot we have this representative from the Carolina 

\/ \ 't ~~.t,.~O.. 

This goes into part of~• and South Carolina but still is along the 

is a upland area not too unlike this area of France, in thru 

this region. What I have is from one site which is callei~ ~te. It contains 
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a very good representation~quite a long period of time. The earliest material must 

be equal to the Clovis material and then subsequent occupations ~on down to 

~ times actually. The first items here are the oldest . Actually this¢ is 

a Clovis point that's been reworked, /¢tp/ corner notchtaming in at this later 

time. The scraping tools that we found with the earlier complex of this sort and with 

~I--
these later points you get these little end scrapers~seem to be characteristic of 

the Williamson S ite . Following this in time we come up to material of this sort which 

is dateable in a number of placesi'around 9000 years ago , 7000 B. C. So all this 

is earlier and certainly this goes back to at least 10,000 B. C. without any 

difficulty . Following this/ you get quite a change in style and finally at around 

4000 B. C. 
Tl\()'('~\',j\~ (> 

points very similar to the ones~ that were discussed this 11o0raigg. This 

is one of the points from Canada. I just laid over here for comparison . Many of these 

are made from quartzite too . This is a section of a unfinished point . Finally the 

latefst material is about 2000 B. C. similar to the Northeastern big blades such as 

you have this point. While 
to..\~,"(\~ 

I am t~llm~about this I would like to mention a second 

site which is Russel Cave~\1-ctually ~ it's in Alabama but very close to the Georgia 

line and the lowest level in Russel Cave1which is dated at 7000 B. C"Jis almost 

\ J..e"1\\~e,o.l }~ 
-idcntie:s.;b in type to this period on the Mr Laway S°i te . 

I _ won't get very much into the points which are too special 

which is a ~ But 

~ ~ tlt,,,t~ ~L/ .. ~I~ 
~ what is a typical •••••••• flake and I wonder if you have really ~ ~ cores. 



6 
I 9 57 

get ~ /~ake or even two ~ ~'::kes from cores which are Because you can 

CheP th~~ lu-ve... 
not very typical but this one is really :J first rate, you know. Then tnere are 

a lot of side scrapers too, end scraper= a retouch~lade, and a beautiful, 

Have you many like that? 

A number . 

w Yea . That's a kind of. 

'tcJL VI'tfa.e scrapers are more common but this type occurs frequently . 
' _,,,.~,. 

A . ~(A,C..\0-'C\ •(,/rV l<J 
~ ; That is not a't\Ji~~\~ Something special. 

• 
Y th th . --A/a ~ !~ (?~. - 0~ ea, ose 1n0 - re common ••••••• 
~ ~A ~ ~~=iex> ~=#'i~.;(; ...J.i.) L~ie.\J\. W\e. :e. 'f' .. 

This one.t? 

'l'al!~e -4,l'lat @~.!' ... :elaae :f};l8~ae.-etReF--as-se~~@e 

Yes, I expect that~lade from the other assemblage comes from one of these 

~~ t .-L 1 ,1 l' i _ 
things that ~ cracked.&-?, u ~ -?~• 

pMfMl> ·t, 
t.d.J.o ~ Yea, yea/\ and then these end scrapers with a lot of retouch like in 

11.,I..A ~ ~,4 (,If~ ' , A', l.,) ~ (,,"' 11r, w•- e,. ~ 
:~ ~.-.-:-:.-;: J.'.. ~ lP" to make /J. retouch than was necessary . Theyl'are--

,_/!,,,:::f!.--;f;!;~ly, Ya . ya, and this one too . Completely~~ retouch,J~eautiful 

~ scraper. Could be.- _.....,.,..,... __ 

Ah yea . Very small platform very .M .. ' 

something like that. 
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Well. · 

It's surprising the refinement and the thinning control 
of this age material. Good retouching of this particular 
style and good thinning technique. Very fine denticulation 
on the edges. I don ' t know whether it is distinctive or 
not, but t his~oint is a larger form of the same denticulation. 
Deep bul_bs of pressure. This edging is a little like some 
of the very re f ined work of the Liddenmeier site, only a 
different technique of fluting. But I am particularly 
interested in this very unique type of serration. It 
appears the point was serrated and flaked at the same time. 
They balanced the flakes _one opposite the other on this side 
and took this one off, then this one, and used this for 
shaping the artifac"t, which is quite unique. If you ' ll 
notice here on this artifact the same technique is not 
present and the serrations are only done from one side. 

It is comm.on in South Sahara and in French Guiana. 

It is not particularly common in the States. 

That serration. One retouch on each side in the notch. See. 

In the notch~ right. 

In the notch. 

It leaves a distinctive sort of character here with the 
ridge down the center, actually a diamond-shaped cross 
section. 

I think it needs a very thin compressorf , you see. Very 
narrow tool. 

Very narrow tool in order to do this. On this one, the 
retouching is very good. 

Is it a pressure one? 

Yes, on both sides and has basal thinning. There does 
appear to be a difference in age between the time the 
pressure flaking was done and the notching was done. However, 
the original work was very excellent and the r e is jus t a 
slight retouch here showing not nearly t he con :-rol of the 
first work on the artifact. 

Did they try to flute it. 

Yes, on both sides. These heavy massive objects appear to 
be done all by percussion. No pressure retouch lt on any of 
these. This appears to be all the percussion method. We 
might check these out to see if this technique of all from 
one side carries on thru and it apparently does. However, 
here it shows up again of using the two sides, but not quite 
the refinement of this one" But the same fe a thering out at 
the center. Indications on this side of the stone lead 
me to believe tha t this material was heat-treated. However, 
not having any of the flakes, or the cores, one can't 
make that a final decision. I am looking for one facet 
of the original surface left on this to be sure. But these 
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pieces appear to have been altered. I 
all I have to offer for this group. This 
distinctive basal thinning, it almost a ppears 
using a flake technique or a ~lade technique. 

Oh, y eah. It may be made by percussion yet. 

I am about through with this/one. Maybe s oro.e of the edges 
mi ght have had slight retouching but they appear to be 
almost entirely py percussion. This is a portion of a blade. 
In order to get the diamond shape, he was work ing on this 

~ 18ge,,to bring the flakes over from both sides to get the 
contours to form a rough~d-out preform , and by using this 
blade instead of the core. Did you get to exami ne these, 
Dr . Bordes? These feel slick but I can ' t see any basal 
grinding on them. 

No. They have certainly been made by percussion , most of 
them . 

I don ' t see any sign of pressure retouch on any of them. 

No. No. That ' s percussion. 

I wonder if you could comment on the possible me thods of 
production of that Levallois-like flake. What kind of 
method could have been used . Also on the blade . The gray 
blade over there near the scraper. 

It is quite defined . 

Yes . Well, I wondered if you could comment on them. 

Well, there is not much more to say about the Levallois 
flake. When you say it is Levallois flake it carries its 
own definition in itself . Tha t means a flake that has been 
made on a prepared core to have the shape of the flak e 
predetermined before you struck it off. And that means 
t hat somewhere you have p r epared c ores. No question. 
This one, I am positive it cannot be even a chance of 
Levallois . It ' s too much typical. 

Well, thatsvery interesting. I wondered if there was any 
possible method of telling whether a flake of this kind 
would have been struck off with an anvil as you demonstrated, 
or with a percussion instrument . 

Oh, that's another question. But I would say from the way 
it has been struck that it has been struck with a stone , 
not an anvil. This size of a Levallois flake is very easy 
to get off with a stone hammer . It ' s when they are bigger 
tha t you are obliged to use an anvil technique . 

wke_o..'t 
Dr • ..Wfta..t might like to s ay 
from an ancient man site? 
one edge on this graver. 

That's a borer all right. 

something about this. Is this 
They seem to be all ~aa*ed from 

-t \.c__ ¥ e<9 
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This is a fairly t ypical thing in the recent Folsom 
horizon. We got a variety of these. Some of them, 
incidentally, are flat pointed on the end, a little chisel 
point rather than this. And this, alon~ with the very tiny, 
what we used to call gravers , nobody reilly knows much 
about them or the use for it - some suggest they were used 
for tatooing. 

This,well, is it not in the Folsom tha t you have needles 
with eyes? 

Yes. 

With that you can make a hole in the needle. Oh, ya, I 
did it. With this one, it would be quite all right. You 
have to sharpen it a tiny li t tle bit and then it works 
After that, it becomes blunt and you sha rpen it again , 
you can make a hole in a needle very easily with th~t. 
would not be surprised if it were something like that. 

and 
I · 
Or 1. 

like the borers of the Upper Paleolit h ic. You can ruin 
your~ needles. It is better to make a hole in the skin 
before you bore with the needle. It goes much better. With 
that you can make also the first hole and then you go 
with your needle and thr~ad ~ it. No question • 

.\-\l'<'O\I.~ 
Are there any that big with Folsom, Joe? 

'\tQ..V\ ~OT"'(\ 

Yes, with the -¥anho'Pfl Folsom material I can show you 
several of them. 

Mr. Crabtree, you mentioned looking at that material and 
also the mate rial we saw this morning. You distinguished 
between thinning and fluting and I was just wondering if you 
could explain that just a. little bit better. As to how 
you can determine which is BJ which. 

Well, with t he fluting, Gerry, there is a platform preparation. 
For instance, this one here indicates fluti ng and tha t 
the flake was probably re moved from a platform projecting 
high above the base. The channel flake has been shortened 
on the base of this particular artifact. The normal th i.. ng 
is to prepare a hump or projection he re to serve as a 
platform. Then when the flake is flexing and bending, it 
is a single controlled operation~ Fluting requires a 
refinement technique of placing and preparing the platform 
properly in the center and at the proper angle. Also, 
the prepared artifact, before fluting, must be of the 
proper s hape. Must have the proper surface r e touch and 
must have a ridge - or a greater mass - in' the center, 
or the median line. Basal thinning does not requ t ·re all 
this preparation for it is merely to take off surplus 
material from a thick, weightt piece when the artifact is 
not suitable for hafting. It do~s require a striking pro
jection at the base, but not a prepared platform and the 
thtnning is done by simple percussion blows which need 
not be as calculated as the fluting technique. 

What they were striving for on this point is a basal 
thinning for specialized hafting. Such a s this. See here, 
when the artifact is not suitable for hafting, it is 
thinned down by simple percussion blows that do not· req11 ire 
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the accuracy of fluting. There is quite a difference 
between basal thinning and a regular fluting technique. 
And I imagine two different technique s were used on these 
two artifacts . On this one, they have started far back 
here with a fairly heavy mass to guide the flake . And this 
must have been a fairly high ridge to have held that 
narrowness the full length of the artifact. Here we have 
basal thinning which might be mistaken for fluting, but 
it has been thinned by simple percussion while these 
are single flakes and are actually fluting flakes. Some 
of these may be an attempt to produce fluting but they 
miscalculated and ended up with indiscriminate blows. It 
is hard to describe the difference between the two techniques. 
It may be that basal thinning is sometimes called fluting, 
but close examination of the artifact scars will reveal 
that it was not initially designed for fluting. Just the 
reverse analysis will reveal when the worker miscalculated 
on his fluting blow and ended up with basal thinning. 

Oh ya, ya. 

Are these from the same site, Dr. Coe, or not? 

No. One of these is from Alabama and this is from Kentucky. 

This one would demonstrate a very definite technique here 
of a fluting process. A shearing off of the tips with both 
first and second flakes and this is a very definite and 
diagnostic techn4qae. Quite different from basal thinning . 
Fluti ~g i1much more of a r e fineme nt and actually a 
specialized technique while basal thinning is generally 
just to lessen or thin the base of the artifact to 
facilitate the hafting. 

What a bout 

Th8.t is something else - just speak about the other. 

Maybe it would be better to take them in the order that 
they are on the table. You may have more room. Before 
we g o to t he Kentucky sample, I would like to say that it 
is a direct connection between France and this slte in 
addition to the Levallois flakes. In 1914, the French 
company started to develop a hydroelectric plant on this 
very piece of property. 

Oh ya, that's French Colonies. 

In developing the backward area of the Piedmont. But in 
1916, other events transpired and work was continued by the 
Hardaway Company, hence the name Hardaway S ite. So the 
Kentucky sample includes a few point t ypes, at random, again 
all from the surface. One type is called Cumberland. Tha t 
is the long usually fluted type. Clovis. Then a Quad ' 
point which is unfluted and one they · call Mese.rve. Tp.en 
a few flakes and end scraperi. This ·1ot right here. · 

You call this t ype Cumberland? 

Th 9. t is called the Cumberland type. 
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"" Yes, because it so happe ns that I have one in my Lab from 
Tennessee which is exactly a little longer. You have seen 
it. Wqat? A little long_er. It was a beautiful thinning. 
Ah, this one, well, I think this one fell on a rock or 
something like that. I don't think it is a graver or a 
burin. I think it just fell hard on some stone. It happens 
also in the Solutrean and it did ha ppen to me when I shot 
arrows with flint head and I got a beautiful set of burins 
like that. 

It never was fluted either to any extent. 

Yes, that is an amusing thing. And all that comes from 
around the same part? 

Now, the next lot comes from Alabama. 

Ah, ye s, this level. 

From one site. 

Ah, ya, thi~. O.K. 

This lot is all from Alabama. One site. This is all 
surface, from anywhere in Kentucky . This is one site in 
Alabama. 

Always the same way to cover the s crapers with r e touch like 
in the Solutrean. But where is Mr. Solutrean? Ah, here he 
is - dreaming. Same thing. And always the side scra pe rs that 
could well be Mousterian or Solutrean also. And this, oh 
well, Pleasant cultu~e. This kind o'f small bifacial borer 
or some thing like that-. And also beautiful retouched blades. 
Look. It is almost a Willow Leaf. And lots of retouched 
blades and scrapers, concave · and convex on blades and s mall 
blades with fine retouch. · And those, that's a kind of 
scraper you could find that in Mousterian too. Retouch@d 
blades, x:rn::111. reused. A flake with some retouch - utilization. 
Typical Levallots. Yea, yea. Again this kind of Magdalenian I 
borer. Big borer. These fluted points with channel flake. 

But what a beautiful Levallois techniquet 

Ya, ya. That's the same thing. This is another Solutrean
like scraper. Well . But perhaps Mr. Crabtree has something 
to say on some of this. 

Not a great deal. I did notice the refinement of spacing 
of the platfo~ms of force on this artifact, but on this one 
it is not as well defined. This one whows nothing other 
than we have an occurance of these at a site in Idaho. They 
have a "parrot beak" sort of thing, carefully chipped back 
and as many as five beaks on the same tool. Probably q u ite 
a definite use for these - for grooving bone, etd. They 
are always made of jasper, never of obsidian. The end of 
this flake appears to be almost a square end without too 
much preparation, but certainly well-controlled and unifacially 
flaked. 

Bordes: About that, I would not say it is the kind of thing we call 
~->.)e.'t ~Beak. I will show you in the Museum tfl:at that is 

c.o..se something quite different. I can make one and show you 
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exactly what it is. That's a kind of backed-beak but 
nothing to do with the ~\o..,..~"('" c~.._~ 

ThESse, don':t you think have quite a change or difference 
between this and the regular Cumberland style? 

Oh, this one, ya. It is flatter. It is more thinning than 
fluti- ng. 

It seems like almost a whole different method or style 
between these two. 

The technique of flak ing is not the same either. Tha t i s 
something different , Ya, of course. 

I have a question here, Dr. Bordes. You called this a 
Levallois technique. 

Oh, no. That's a kind of joke. 

I know it is a kind of joke. I follow your reasoning here. 
But my question actually concerns whether the flute is 
before the side chipping or, in other words, which came 
first - the side chipping or the fluting. 

Ah, well. That's something not easy to tell. Here I think 
with th i s one, I wonder if the flute was not before the 
flake. Loqk at it. 

Tha t goes in there you see. Th0t's what I was getting at. 
Beca use several places the side chipping actua lly truncates 
the flute. 

But in other places - there were on other types. You know 
that tool here. No question here. Yes, there isho question. 
On this one it could be, but it is difficult to tell, you 
know. If it wa s really the end of the flake or if it is 
a section of this flake by the fluting. It is not very easy 
to tell. 

With the glass you can see the compression a nd ,rings. When 
you look at these sc~rs, if the ring s have been sheared 
at the ends, they will have been intersected by the channel 
flake. Th®se channel flakes will be inter sected bj the 
retouch if it is done after fluting. 

Yes, but you can see most of them, but not always. 

But at the pa._e tip it is quite obvious the~e. 

Yea, it seems there is rather two of them. 

The next lot is -

Could I interrupt for a second? I wonder if you could comment, 
Dr. Bordes, on possible methods of producing these blades 
here that you mentioned. 

Oh, well - this one is difficult to tell. It could well be 
wood struck. It could also be with a punch. You know, 
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sometimes the difference is so little between tha t it is 
almost impossible to tell and I a m very sorry that I can ' t 
say more. You have seen yourself on blades I have made, 
some difference of striking platform when the punch is 
nearer or further from the edge and we are to str i ke more or 
less strongly. 

So a wide variety of techniques could produce these kinns 
of blades. 

Oh yes, certainly. If we had one or mor e of the blades 
from this site, we could tell statistically tha t they 
used more of this or this technique. But on five or six -
no soap. 

We need the raw mater£a l . 

Ya, ya. 

The next lot is also from Alabama but a little to the West. 
The six at the top are similar to what you have seen but 
the other two are more triangular in form a nd somewhat 
different . The latter group is called Redstone by the 
people of Alabama . 

The concave bladelet is always ground . 

Yes , y,a , yes. 

And after fluting. 

Thishne was broken in manufacture . This is a well-defined 
well spaced blade. We ' ll go back a little bit to the 
difference between basal thinning and the spa cing of this 
one here. This type of a pressure point is very characteristic 
of the fluting type flake with the distal end of the channel 
step-fracturing. However, when they finished the blade, 
they could take these little diagonal flakes off on each 
side of the bulbar scar . This is t he reason, with t he 
Folsom, we always have these side flakes on the basal end. 
It removed the heavy bulb a nd gave a straight line on through. 
This is a very interesting example of fluting flaking 
technique. 

This~ s very interesting, indeed, becaus e in the Bullbrook 
site this flake is taken out first and t hen t his i s t aken 
out l a t e r . We have point s, some blanks, tha t s how the 
two side flakes taken out first and t his piece isola ted, 
prepared to take out this flake. And then it wa s t urned 
over and the pla tform beveled on the other s ide and a piece 
isolated in the same way but t aking out this flut ing flake. 
It is i nteresting to see t he d i fference of or der in 
detachme nt of the flakes . 

Yes, t hat's a real interesting observa tion of clea r i ng the 
c hannel fla kes so tha t it is released more ~asily by parting 
with the artifact. 

Is there a special name for t hese fla kes coming from 
fluting . 

Channel flakes. Don. 
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This is interes ting. If they had gone anot~!..fl~~ter of 
an inch, it would have broken the a~~ fagtL ~ s !(ep fractur~ 

~u~:t:~~~t:i~I~~?'~~~ 
the artifaet. ~~r J~ ~ -~l ~ im 
through and st6~ ·- '"' ~ __ ~EM_.-!.- _ ...i.;-~.- -.... -. ... ~-- -t 
,right_ next.t.o tbe _t~P.d This type of ~ step fractu're .""~ --~ /4?~ -d<.(_;J 
common GeGm:ence and1r 1s not a hinge fracture, and the _.faaKe 
is still actua lly adhering. Thi~one has ,.-of aea~e, a 

0 little different form and it does not seem to be characterist1c 
to the normal .~\d~ . ~ds necessary to keep the flake from 
spreading. ~"\i"w'oufa make this wider and a little heavier 
here at the tip in _o;pder to carry the flake on through. 

~ 7/~ ~ -~ they ~ us ~ a narrow thinning technique which 
increased the chance of losing the distal end of the point. 
It is interesting that this technique developed with this 
particular shaped point. 

Coe: 
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This .is a Redstone type. 

Don Crabtree, are points which are fluted shaped like this 
to determine the intention of fluting? 

Somewhat. Because you are going to feather out the channel~ 
at the distal end and you need this sl!§.pe for strength and 
also for supporting the tip. ~to carry the flake 
entirely through to the tip you must have a fairly solid, 
rugged preform. I have found now that I must have a little 
additional material at the tip for support to prevent the 
channel flake from hinging . Otherwise, the tip will be 
removed. Actually, you a re splitting the point in three 
pieces. If the midsection of the art ifact is not thick 
enough and does not have a ridge, or a double convexity, 
the flake will spread and break the artifact . So, the force 
must be directed at the proper angle from the base to the 
tip in order to get a perfect termination of the channel 
flake. So, to answer your question, you do need this 
specially ~esigned prefor~. The channel flak~ s part of a 
mmre cone and, therefore, tends to spreai4,a-ftd ~p o prevent this 
spreading, the shape of the preform must have mass to 
contain the force. 

Was~ t-rrts flak½· _ t-erttre- -r-tut1ng? This 
is ................ v much lighter in addition to havi~vier . 

--1:t' is is a Folsom style. 

Tne-ne.:x:.t._ lot of material is from two hund~mi-1-e-s--Nureh - -----in Tennessee. "The~e ~i-n~ Two are the 
Cumberland ~4-en-~Q._~lovis type. Then the 
othe:t:-~~e-msare from the Nuckolls S ite- ~ 6entral 
Tennessee. Fairly large blades to atart with. 

Could I ask a question? What do you find in the way of 
debitagelcores and things along with this? I am curious as 
to how b g a flake or blade you have to make one of these 
points like this~ne - the thick one. It doesn't show much 
curve. Is that a substantially larger blade to start with 
or flake which has been whittled down to the smaller shape, 
or do you have cores to go with these? 

As far as the Nuckolls ~ite goes, this is all collected by 
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amateur individuals and the total inventory I don't know. 
There are cores of one kind or another, some very crude 
one s. None as finely prepared as the ones we have been 
talking a bout. Apparently they must have used a fairly 
larg e blade to start with. 

Don, could I ask you what kind of a flake do you think that 
would look like when you started out. The thickness of that 
suggests that it could have been some substantial size or is 
tha t necessarily true? 

It would have been considerably larger. In doing th is type 
of work, I prefer to start with a very thick blade. Shocks 
and strains are p r esent in a fairly thin blade whereas a 
larger mass will ha ve greater strength. I use, you mi ght 
say a miniature core technique. Because, if you use a 
blade that is fairly close to the thickness of the artifact, 
its inherent strains will not absorbN the s hock. On this 
particular point there is almost a bipolar techni que 
indicating tha t a support was used. But, you'll notice he 
still saved the point. I prefer to use a shearing between 
the base and the tip so the forces do not oppose one another. 
This eliminates a bi,-polar break where the forces wou ld oppose 
each other. The point I am trying to bring out is tha t 
s hearing eliminates this opposition of forc es. 

What happened? pick this up. 

Probably he repositioned the artifact on the support and 
then he retouched the tip for you can see these flakes are 
over-lapping the previous scars . I mean, if he was g oing 
to tak e this flute off, he would isolate the pla tform. His 
angle of force may have changed or the artifact may have 
broken at the distal end. So instead of a shearing between 
the tip and the base, he got~ opposing forces from the tip 
to the ba,se and they met in the middle. It is a wonder it 
didn't collapse, but it didn ' t. This has heavy undu l a tions 
on this side from the shock. Apparently t h is wa s a mis
calculation. But it does show the merits of she aring . This 
may not be the prope r term, but I can 't think of anothe r 
word for it. 

Another question. Is this material, and this material 
over here - I notice those scrapers and point similarities. 
Is this ~bout the same material from different sites? 

You mean the points or the stone? 

Yes. I mean culturally is it very similar. 

Yes: 

I mean is it classified the same broad grouping. 

Well, I have something to say about this last group. Here is 
a double end scraper. And if I remember right, that is the 
first we have s e en. Are there other of those - these d ouble 
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Irwin: change to as follows: ~M\-L?\ 1.'e, I. I 
I suggest you look at that like Don suggested to see 
whether the secondary retouch was put on before or 
after the fluting. The fluting could have been done 

when it was rather much wider also in addition to having 
a heavier point. This is a Folsom style. 

Coe speak ing: The next lot of material is about two hundred 
miles North in Tennessee. There are three points. Two 
from the Cumberland type and one of the so-called Clovis 
types. Then the other i te rns are from t he Nuckolls .S ite 
in Northern Central Tennessee. Fairly larg e blad ~s to 
start with. 
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end scrapers? 

Occasionally. 

Occasionally. Here also is a composite tool again . A 
scraper with a borer at the other end. But that I have 
already seen in this collection but not this double scraper. 

On the broader flakes frequently they utilize the whole 
circumferance. 

Yea, but it is/not a matter of that. Here it is retouched, 
you know. It is a double scraper on retouched blade, 
but the imp ortant thing for me there is a scraper at both 
ends and I have not seen tha t until now. 

The next lot of material is again from Northern Alabama. 
It shows a number of early types. Some we haven't seen 
before and in the lower corner is a s mall lot of material 
from the Stanfield- Worley i ock shelter lower level. I 
think some might be i ntijrested in the so-called Quad 
i oints. And in what they are calling Dalton in Alabama . 
These are the Quads - these are the Daltons. This is a 
Dalton from the lowe r level of the rock shelter. 

There is an amazing amount of refinement in this retouch. 
Thfts one here has been abraded on the edge. Notice these 
two with the very fine, extremely fine work on the edges. 
Almost a sinuous edge. They are very finely worked. 
That one is - and this one too. They have a little 
different order of flaking on this side. This one is 
edge ground. This is apparently t he last flake here. 
Then they didn't bother to take these off, the little 
diagonal flakes like on t he Folsom. Folsom t ook off 
these two laterals to clear what bulb was left, bu,.t · they 
did clear the platform prior to fluting. These Cumberlands 
are considerably finer and much bette ouched than the 
o ers that w ~een so far. hi s is some veryuriusu'iil" 
materi al - hardly-1::- 1 a e. I haven't seen an_y like 
this before. The flak ing of the edge character is v e ry 
similar to t he fluting style. 

--- -------------------
Doe s that have preparatory side flakes before it had 
preparation of the main flake on one side? 

This one appears to have been freed before t ~is one. This 
is apparently the last flake and then they didn't bother 
afterwards to take off the two laterals like they did in 
the Folsom to clear what bulb was left. But t ~ey did isolate 
the platform be fore taking off t he flake, Cynthia . But 
these are considerably finer and much better retouch than 
the others we have seen so far. 

These are the Cumberland type. 

See here, Dr. Wheat, how characteristic they are of almos t 
your Southwest material. Very fine dentate sort of thing. 
Very unusual ma er1a • It 1s ar y 1 Tlable. ~ 
I've never seen anything like that before. Ve ry unusual, 
:t:m:ts:xMm:f'i:M:t:Rlix:f:t It is unfluted but t he edge character 
is very similar to the fluted style. Apparently it just 
wasn't needed. 
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Oh yeah, yeah. Look at this one with the tentative fluting 
on one end a nd a kind of thinning on the other . It is 
something in between. 

It looks like a very coarse material, but awfully lusterous. 
Here, oh, I thought we had another one of the burins, but 
he just missed and that was a flat. It might give some 
indication of the method of manufacture. The question came 
up by Dr. Daugherty whether this was done from a core or a 
blade. But this indicates that it is almost a part of a core. 

Could be. It could also be a point that was longer at first, 
then broken and then done again. Something like that which 
was done - again. Could be. I don ' t know. 

Another retouch. 

What would cause that flaking , that rippling down there? 

It was flexing just as it was coming off. It was chattering 
slightly. Considerable compression right at the far end. 

Would that indicate a certain type of blow? 

Well, with percussion this is a little more pronounced. 
But sometimes this can be caused if the surface is a little 
irregular. However, this was caused by compression as the 
flake was parting from the back portion and before this 
happened, it undulated just before it tore loose and was 
detached. It was slightly flexing from this point. Say 
if it moved two millionths of an inch , and your angle started 
to change, you get this chattering here at the end. I m~an 
it ' s actually flexing as it comes off the end . While here, 
it tears in a pattern till it hits the weak point and as the 
flake is leaving it goes over the irregularity and up and 
down and still hangs on as it hinges . I didn ' t explain 
that very well. - \ 

- -\\{ ~ ~l?-4\ \ ~ '.:>m.O....o 

This point is from FloridaA It ' s not a ve ry good example 
of a Clovis type. They call it Swanee type, Dalton type. 
You see there is very little resemblance between what they 
call a Dalton in Florida and a Dalton in Alabama. Then a 
notched variety . Of some interest to some of you is this 
specimen which is called a gouge. 

An adz . That is an adz . 

I don ' t know. I don ' t know what it is. 

Such kind of tool exists in the Neolithic from Thiute in 
Egypt. It was studied ?Y 
Thompso~~ 

No, it's not Thompson - it ' s Arkin . 

This specimen is not an accident . Quite a few of them have 
been excavated from a particular level . 

These are also in the Sahara and the Neolithic. But there 
is a little polishing here and those I know. And it seems 
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to be work ing wood you see. Making bowls. And the removing 
is there is a little polish i ng a nd then percuss i on and then 
polishing , percussion, polishing , percuss i on. Th is is the 
same tool. It ' s v e ry familiar to me. 

And in t h is corner, wha t is th is? 

In tha t corner we have O' Howell material. We g o back 
North now just a little bit . Three old specimen s and I 
have some more in a box I ' ll bring over before we ge t to 
t he Hopewell . 

It ' s surprising the variety of fluting techniques that is 
shown here. This appe ars to be Flintridge,Ohio mat e rial . 
These are, no doubt, heat-treated. This tabu lar piece is 
of silicE ous clay and is fairly granular but after they 
have been treated they work very well. These have wide, 
collatera l flakes and basal polishing which is quite a 
cla ssic stye . Notice that nearly all of them have step 
fra ctures rather than hinge fractures. They we re able 
to stop the flake here rather than hinging off . But they 
were a ble to stop at the right time. These are ba sally 
ground. Collateral thinning and very nicely done. The 
detaching of thes e flakes is part of the blade t e chnique. 
the flakes on bot h sides s h ow evidence of t his. 

Those are Adena type. Ground bla des. 

Adena t ype. Apparently made from beautifully deta ched 
flakes. 

Wha t mate ri a l is this? 

They call t h is Flintridge , Ohio flint near the Buckeye 
Lake out of Columbus,Ohio. They say this clear ma terial 
comes from across the Ohio River in Southern Ohio. Whether 
it does or not, I don ' t know . I mean this is their con
tention. 

Wha t do you think of the technique? It looks percuss ion. 

Percussion, yes it is . And we ll done . Extremely well 
done. 

Is there not a little pressure here perhaps? 

I think so on that part, but t he flatness of thes e collateral 
flakes is amazing. 

Oh, ya, ya, ya . Oh, tha t ' s beautiful ! You see this one, 
they did not dare make it fluting on t he t wo sides I think. 

There just wa sn ' t suf ficient curve in or der to flut e on 
this side. It wa s too f l a t to contain the forc e s f or 
removing a flute a nd they knew tha t before the y did it . 
-&y n l t h :k:s..., if t h is spacing were better, it would r e s emble 
Hell Gap. We l l , it ' s not like the alterna te,opp osite Hell 
Gap technique. But they are wide collateral terminating 
flakes. There is a slight similarity to He l l Gap but a 
different technique was used. Not nearly t he refinement of 
t he Hell Gap point. 
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Th~t looks partly percussion too. The other side, I am 
not so sure. But it could be percussion and pressure but 
then, if it is pressure, it is rather wide flakes. 

They are almost too wide for pressure flakes. I mean , 
y our limitation with this type of material is too great to 
remove that width of flake by pressure and how they 
a voi ded getting the deep bulbs, I don't know. It is a very 
interesting technique that I don't fully understand. The 
bulbar scars are diffused. No pressure. 

Yes. But perhaps it has been slightly cut - this flake. 
Here you have secondary flakes which destroy a possible 
negative bulb. 

Very nicely done. 

That one that you are identifying is Plano in Ohio. 

This is Plano point? 

Ya. 

This is a jewel of percussion work. Very fine. 

And here. 

Was it found in a cremation. The r e are a few fire checks 
showing here and it appears to have been in a fire. Oh, 
it was cracked a nd repaired. It's a good job of repairing. 
These ~•xx •~~xxrxxxu on this side appear 'to be pressure, 
but they are very broad. But of course they could be big 
thinning collateral flakes. This one wp~ __ 3.1-_ll from one side, 
curved to this point. From here clear~~ almost to the 
opposite edge and well over an inch wide. Same thing here. 

And there are sma ll cores here with the same technique that 
we have seen this morning. 

And heat treating, yes? 

You can see the heat treatment. Very evident. 

But it looks like a burin. 

But it looks like a - like it has been done on a burin after . 

Dr. Coe, is this a common type of their cores to make a 
polyhedra With flats . It's the first one that I have seen 
from that area. Nearly all of them are rectangular. 

I don't kn ow ~hat the percentage might be but these are not 
uncommon. Both in Ohio and Illinois. 

It's interesting. Each time they prepared a new platform 
for this particular type of flake. Here is , apparently, a 
bi-directional core. It's almost like one of the b urin 
type of things. 
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Ya, ya. We have same thing in the Upper Paleolithic. But 
there are three little blades which a re interesting. This 
one has an abrupt retouch on a part on the one edge. If it 
had been on all of the edges, it could have been called 
Lallame La Dou. It ' s the only thing tha t I have seen that 
looks a little bit like that. This one is a 
nice denticulate l with not too much retouch. That's a 
strange interesting one also and this one shows some inverse 
retouch overlaid by utilization rather than that. But 
poorly treated, don't you think so.? 

Notice the points. 

Ya, it's very small. And here you have a double bulb. 

May I ask a question about these cores and blades? Cores 

7/ 

or micro-blades, whatever they may be. The Arctic specimens 
that you looked at this morning probably date from just a little 
earlier than these. It might be interesti ng to compare the 
techniques on the Arctic specimens and these. Can you , 
off-hand, make such a comparison? 

Well, you know, about this comparison of techniques there is 
one thing . We are getting too much food at the same time 
and no time to digest it. So I don't remember quite well 
exactly where are your blades. This one I hold is a truncation 

s l mall truncation of this micro blade • 
..('~~e.- ~'i'c\~c \-\~\}e.,. 

The blades tha t you have.l\fleUi. a little g reater curve than 
these. However, the core demonstrate~ that they were able 
to take off ve~y straight flakes and they were a little 
more minute. _ They seem to hold a better ffi\giii and the ~ q~<h-7~-n\ 
better control. But the basal techniqu~., 1J]f..J?l,eparing;i e~ ~,, . 
time appears to be almost the same,1m- p1:acement of the tool ~ 
of clearing and freeing the flake at the basal end before it 
was detached. That technique appears to be almost identical ~ n 
with this. But some of these have a slant while yours w:e:;pe ~ 
~ almost a perfectly flat surface. However, this is 
the first one tha t I have seen. And to make a comparison, you 
would almost have to lay them out side by side and take them 
one at a time in order to determine the similarity or difference. 

One rather distinctive feature common to both of them is 
that on s ome of these cores, the angle between the striking 
platform and the fluted surface from which the micro blade 
was struck was thirty to forty-five degrees. And some of 
these, and also on some of the Arctic ones. A..~d this is 
a rare feature in North .America. Of course in both cases 
there are cores with right angles . Ninety degrees between 
the striking platform a nd the fluted surface. These are 
a little more irregular than most of the Arctic cores. There 
is a lot of variation in those when you get over into the 
Central Arctic. , '--------

1,+L ------. . " Av rVYlP ~ 
T~ re are twok[xa.mples <ere : ' lhis one is a type of rectangular 
core and this one was from a polyh:~r~;.q.~~~ If you 'll look 
at the basal portions of those. O v Tectangular core .f J<'.? ~1::th- a slant to provide a platform for removal of blades. 

Fla t ' fluted surface. 
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And the other one has the flat surface which indicates the 
polyhedral core type. This one has an angle too on the edge, 
while this is perfectly flat. Well, this is a beautiful 
collection from the Eastern United States. Along with the 
Bullbrook and other assemblages, we have covered a lot of 
grounditoday. 

May I show you some Piece Esquillee from North Africa? 

While Mr. Tixier is moving his specimens, I wonder whether 
it would be a good idea before we break up tonight if we 
could take five or ten minutes for Dr. Bordes and Don 
Crabtree to g ive us a brief summary perhaps using the black
board of how you tell percussion from pressure. 

We have. 

But all the time you say I think this is pressure and I think 
this is percussion. The question is what are you looking 
for or what seems to be the points that are diagnostic. 

Now that can be done up to a point. I shall try to do it 
with the help of Crabtree. Well, it is just the kind of 
thing you see and you are very much embarassed to explain. 
But I shall try anyway. That is one of the reasons why it 
would be good for typeologists and archaeologists to work 
flint b y himself even if he does not come up to the 
efficiency of Crabtree. 

~;,;,~~ 



Jelinek: I brought in several different kinds of batches of 

material . You ' ll see as I go along tha t I don't have 

as many points as other people because I thought that 

we would probably be intetested in debitage as well . 

The earliest group of material here would include the 

three bifaces at the far corner of the table. The s e 

all belong to, in general , the s ame stone flaking 

t tadition which built up in the late Archaic in the 

Midwestern area and is the same sort of tradition that 

includes the biface from the Adena culture that Dr. Coe 

had yesterday. Now, my impression of each of these 

points, at least the two biggest ones, is tha t the 

primary technique of manufacture is percussion - well 

controlled percussion - with perhaps pressure used in 

f i nishing the edge. The next group includes these 

brown micro-blades and cores from Poverty Point in 
i-<!l o., ~ ~"'-"'-"'-
Da'lil.is tana and these are generally also assigned to a 

late Archaic context. This would place them p8rhaps 

around 900 B.C. or so. However, more recent studies of the 
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distribution of these sites in relation to other material in the vicinity of New Orleans 

indicates that they may be somewhat later than this . The Poverty Poitjt stone industry 

is characterized by small cores, small blades, and frequently pointed small blades 

which are currently interpreted as being pointi4'hru heavy wear and~ ch caused 

by use . The retouch on these blades is generally unifacial and generally on both 

edges of the blade . It seems to ~hat it is extemely infrequent to encounter one 

j ~ 
of these blades~ has been retouched on the bulbar 9#~ surface . The group below 

~ o\l e~~-S 
~t the Po¥ffl''SY" Point material and including the three corner-notched projectile points 

.-\-o 
off #a the left, 

projectile points 

is Illinois Hopewell .{lmd,in this group 1I would say again that the 

ar~ f (the same tradition that produced the red ocher Archaic 

points just above1and the points are probably made largely by controlled soft hammer 

percussion, with perhaps finishing by pressure . Again this would be merely my inter-
I 

pretation . Under these points are three flakes of light ~ which are 4:nl't biface 

Je'o\\o...~e-J 
dc"ee:te:~, probably coming from the manufacture of points and one larger flake of dark 

gray material which is probably derived from what is called a cache blade, in regard 

to the Hopewell culture, ~t ~ large ovate ~ biface generally found in concentrations 

of up to a dozen or more and representing apparen~ly concentrated wealth in the form 

of stone material which could be worked into large implements at a later date . The 

manufacture of these ovate bifaces again would probably currently be interpreted as 

,SYl\0..\\c.1' 
percussion. Then there is the ~mlle~ blade industry which may or may not relate to 

the Poverty Point micro blades . If the current interpretations of distributions of 
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Poverty Point 
~ 

Orleans~ correct, the time horizons of these two blade 

techniques would be quite close otherwise they would be separated by several hundred 

years • 

' r: e 
n.v'I L/J'n,t VU,C 

The ~ a.mitm'"l cores here are fairly characteristic of Illinois Hopewell 

micro blades . You get some idea of the size range a blades and cores from t he 

sample here.~nd again the technique, I would interpret from what we have seen here, 

~<k.\~ 
would be one of, I ~ suspect, indirect persussion with a punch because of the 

small striking platforms on the blades and the amount of rippling which seems to appear 

frequently on the cores . However, there are a few specimens there which show very 

little rippling on the bulbar surface of the bladet and it would be interesting to 

hear comments on whether these might be formed by pressure techniques similar to those 

which were used the other day to manufacture obsidian blades . The final group of 

material from the Midwest is the group of rather irregular cores out of white chert 

and the spalls below the cores from Cahokia ,~nd these materials come from a time 

horizon, oh, perhaps 500 or more years later than the Hopewel l blade material from 

4...-""l~\,·o~,; 
the t~~ same area, but they seem to represent a distinct t~~ait~n~ . There does not) 

in intr&vening culture~appear to be a carry over in manufacture of similar flakes 

At the same time these are quite distinctive in their thickness and their similarity 

~\\o..\\,s -,u:;~,u:_,.ie:-'-4'z ~I, /J ) 
to burin s~aB,e as opposed to the more ¼amater material from the Hopewell industries • 

.(:\o. \ ~"(\~ ~ t-se l-\ 
It would appear that the product sought in this fl~xm~~ was the spall 4 ns9lf from the 

usa ge marks on the spaiis and the lack of usage marks on the cores . Again usage 

here appears somwwhat similar to the usage on the Poverty Point implements indicating, 
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perhaps, some kind of lateral pressure , taking off short stubby flakes 

Jv 
grinding the edge to a certain degree . I thinJ(m4f!!!;:t we might have some comments 

co.._,£',-,.:? ./- -'" ~. 
on this Midwestern material first and then go on to the High Plains material. 

Well, I will begin g. First the red ocher~ 

~1. There 
\S Wf1_tJ. ~l~~ 
• a very beautiful~ white point~ looks like a very

1 
very good 

percussion work with perhaps, I don't know, some either pressure 

. ~d-
or ~ percussion, 

Eecause here it is really, there are some flakes which are really ver'l very well 

Co"'-\:'tc\.\e.J o 
eoatrol~~ Not beyond the possibility of somebody who would be working with flint 

everyday I however . The othe~ ~bout the same comment. That's a nice work.I 

~e'<'\_o._'\lS 
anyway. The smaller one could be ~slHl.aJ35 some pressure . What do you thi~ of it, 

Crabtree? 

It t b \} . · 1 t f ~,II) t . 1 · th appears o e pressure,fery s1m1 ar o some o youri crriall ma er1a, w1 
I ~w ~ -(\~ , "\A.~ 

~ almost11same type of fltki:ng technique of the material 

we saw in the museum yesterday. 

lb. ,, s~; ,, . 
Looks/as-..ii~l'l!l'h ~ people like the~ in France used percussion for big 

points and when they got smaller went to pressure . I think so. Well, then the 

Lo~ '""";a.--..a... 
Poverty Poin1j- W 11 ·t • 11 bl d ,1. but there are a lot of ~ e , 1 s a sma a ep ~~· 

I think. 
~ ltPAq,,, 

I think there are a lot of --ee:l:'es there. 
~"! ~1 ~ 

Well, · :way what we call -tfo-res 

~~ 
in France o, Aho question" ~nd some a.re bigger and remind me of some ~ stuff 

~ M-!~11 ~ used to •••••• :r. 

And perhaps some ostrich eggs. 
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18 
4if;, 7? 1 

~ecl1 p~ ••••••• -.-- They are verYj very nice and little ones and I think 
, 

. )I,, t<) 

we can see here a sort of grinding that we,s used. 
pt) ~ 

Just~ the~: 

-\o"'-~ 
Ah, ya . Yes, it has been used to drill some That is 

i~l~t i¢~~ something else. That's a notch, a notch is a notch, is a notch . And ~,r 
tfl:os~ cores, #tt small cores with s~ ~~~ing off. Well, I don't think 

I ,;.. 

it is impos sible to make them by ~ ~ of percussion. I did things like that very 

easily. 
'ft..t!) 

It's~ ore ft difficult to make that by direct percussion than to make a 

o~ec~o..\ J~ 
Could be, however, it seems to be a gpem~ preparation

0 
striking 

platform that would call for punch work,~eaause f with this preparation or perhaps 

only with a wooden stick or 

;?/} .,_ /')~ • 

~ .J-u-~~·.!J-&,; 
}~.4~ .. ~ . . . ~ut certainly not what I call direct 

percussion. About now. 

:C't\f\~~ 
Just a minute . kYi~/ did you 

O>W\'ff\.~V,..¾: 
have some Q.Qflil'HBDt on those cores? 

.( i \£.e>t-e '<\--\-0 

This one is Mlfifcron~ 

Nothing very enlightening. The usual absence of the faceted platform distinguishe$ 

~ hc.-\-,·c 
it from most of the Hopewell cores I ~tt~ think and also from ~e of the-Arot~o cores. 

+\.t,s 
The cores f~ of ~ sort which are pretty simple also occur elsewhere in the Missouri 

kMWV\ 
Valley in Arkansas and South Dakota but not much is ~ about their chronology and 

~J. ~ {~ -;oJ-.~~ \l<>-.\"~1 
probably much older than the Poverty Poin1;,\_ butihis is just a possibility as of yet. 

Geoffrey, did you want to say something about these? 

t <? 
My only comment was related • the quanitity of these small~~& If they were 

,, ,.. ./ /'r-
1 ea,;e,!; lt/1-/ 

used for boring than they must have1 ~ed f~ntastic ~~~~ift/¢ ~s of drilled objects. 
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which are~ evidence. 

19 

The Poverty Point type sites uses these little or gravers 

: tl'~ IV 

in the term5of thousands 
1 ) 

dozen ..9rilt . hundred . 
~ 

Also the materialfvailable are,..rsmall 

~ ::;;!,.:::;'?.:ich{s in diameter other than the larger •••••• material. . 

Well, ~ this Poverty Point material again . Here is a core which is at first 

~ 
look different , but which has been used as a kind of hammer and this looks to~ as 

if was used as a hammer and it =~ i_duy: is not aion, I think, ~ platform for a punch . 

We.ll ) iltf/r i 41}-1.aA 

F,:=il , fo~ u know, flint tools are very easy to make and are very quickly 

~e~ s 
yr worn out . any bM: or things like that in 

,,,_ Mt:«,) 
this -matefi"6.l, but if I rember well, in the Southern . ~! .. 141 where they made 

~e&s. 
these ~ --, there is also thousands and thousand of these blades . Well let 1 s go ~ 

Illinois Hopewell . That's middle Woodland1 

That's right . 

&<les~'t' 
It eloeae-1-t. matter {f 

'(J,v 1A 
I think ~~i what Jelinek says ll quite all right . It 

looks like ap~fi~ii percUS$lOn work., competent , nothing exceptional and perhaps a 

\ \-' 'S"'-~~~~ 

little pressure to finish ~ . AVf.ere perhaps a little more pressure . These blades 

you say were made by punch technique . 
M' 4t ;, tr>. l ~ 

I ~ •.•••••• •jl~-2 1 many of them. It could 

.J j,1-~ "1-rM>~ 

be It could well be . I wonder if it was not by oblique striking with . This 

could be punch but~ you 
) l;(tl 

ty1' 
cour se, I can use a blade as a 

I The 

-tb~ {iJ 

know tia?s really not much of a st:rl.king platform . Of 
,;ii.,., .. / .. / " . ,/ 

1.TA'!:r:!.:~b necessary . This one could be . 
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No, I don't think it's too small because we don't know enough still about 

small punch and really good 

people working it. That's quite possible. And these flakes are certainly the flakes 

at the beginning of the making of these points. There is no question about it. They 

~tJ("~t 
are absolutely identical to the ~an flakes or the flakes you find in the 

.~ • l,., .,&A' "' ·::1~,'11.,.; /i ,J , .. ;r,:,., Af -t'J, 7/~t .j,V ~ I ...,- •- (-/L /" 

Houte:d:an tradition where they a.8 v~ ~ne a~H¼--&.lso. That ~ no question. This 

~/,,<1 

one is another thing. Was struck hard. The platform is gone more or less now. ~ 

t:.c,J small platform, that could be punch but then, and this that leaves the coresJ which 

1trl-~(' rfi'tiC~I 1 I 

of course, looks a little like it was made with a punch .~ This on~perhaps but no 

~~€.,,, 
special preparation. And these~r things which are interesting. I don ' t think 

f ~ i t:h, 'r~ ~ 
they are cores, you ·know. They are tools. This io end scrapers, more or less 

~~ JI t~S¼I-~ 
bifacial,»,nd here that finishing t.j. this man s~ke a little low, he would have 

taken out t of it a beautifultvallois flake Now there is ••• Cahokia. Cahokia is 

another thing. 
~ {u..-rl.~t~~ 

There is a lot of small tools~ made~ lgmol1e or burin spalls with 

~/,-
very~ retouch. On two or three side$J which remind me very much of 

I 

11.1; • .u./f "J. l t 1't. ~ 

Here also they were certainly t doing something. What I don't know. 

~~/1. ~3ti ~ -4t•~_-A./4(._ ..... 
very . . . . . Cf.YJ'P'P -tl.TT?lo o ••• 

12-C:e-? ;1~. -.I/~~ a -e.. ~· ~ ,(C,.,r, ,r:-. 

' I ,;/4_. \ _,,4-.<--~ 
., (( l t ,t,( JI e- In 

0 • 0 • • • • 

It's very difficult to tell •• 



Crabtree: Look at this thin biface . Removing a flake of this 

size requires special platform preparation . This one 

indicates the same sort of platform preparation , however, 

the pressure appears to all be done unifacially. There 

is a slight amount of pressure retouching here on this 

edge, but this particular point show~fonly percussion 1 , / 
on this side . It shows edge sharpening by pressure retouch 

on one side only and the platform was removed along with 

the flakes leaving a very sharp edge . The others 

appear to have been sharpened from both sides using a 
(\ 

special bifacial retouch to straighten the edge . Most 

of these indicate special core preparation particularly 

in orienting the platform to increase the accuracy and 

leave no overhang . This one shows a better utilization 

of the core . Heat treatment is also indicated here . 

Look at this scar which is the point pf force . Notice 

there is a direct line between the top and the base which 

indicat es the a se of a support or anvil . A few of 

the flakes may have been removed by pressure on this one . 

It seems that the treated material was pressure worked 
r 

while the untreated material shows wider flakes indicating 

percussion . This is obviously the side of a heat - treated 

core . This one shows a flat platform so it , no doubt , 

came from a cylindrical core rather than a conical type . 

These corespnay have been used as tools , but primarily 

they were made for cores . These cores show step fractures 

which prevented the worker f r om going further and they 

appear to have been disca~ed before they were exhausted . 



All of these have been treated. The original untreated 

surface is on the dorsal side while it shows luster on 

the ventral surface from the change. This one also is 

altered and shows some platform preparation, but the core 

is nearly exhausted. Now, this one does not show the 

refinement of core preparation and you can see that the 

worker was losing the shape of his core and could not 

meep it cylindrical in form. 

This blade also shows a change in texture. These also 

show abrasion on the ends indicating a support method. 

This is an untreated core very likely done by direct 

percussion. This one is flattened slightly at the ~bottorn . 
/ 

This core shows that the blades were removed froi both 

ends in a bi. polar manner and it also shows a grinding of 

the platform. The ends of these flakes look like the 

worker held the core in his hand and then, with a punch, 

removed these small flakes. A single ridge was followed 

to get this type of triangular flake. We have two t 
' 

styles of micro-blades here. Some are triangular and 

others trapezoidal in shape. Here are a couple of the 

triangular blades, unretouched, and show no use pattern. 



':f e\ ~ '/\e__~ ~ 
.Jelmne-k: 

Crabtree: 

Bordes: 

Do you see any evidence of heat treating on this last 

group which is the Cahokia material? 

Not a great deal. This is slightly obvious on this 

particular one. The others don't show any change of 

texture at all. When the worker was removing this flake 

he also severed the end of his core , and there he was 

all thru with working on this o:ae. But it loolrn to me 

like they invariably altered their material when they 

were doing this small blade technique . This material 

is quite lusterous but they utilized all of the surface 

and I can't find any of the original surface and, there

fore, can not be sure of the altering on this one. 

This one is definitely untreated and notice tha t it is 

very granular compared to the others. This definitely 

shows the change of texture between the a ltered and un

treated materials. I think that is about all I can say 

on this batch. Dr. Bordes do you want to comment? 

Not very much except that I a m not quite sure that t h is is 

a core. It ' s a piece of thing but I see here some trace 

of work to transform into some kind of tool - denticulate or 

hollow scraper. I don ' t think there would be any core 

preparation as neat as that. 



Tixier: 

Jelinek. 

Crabtree: 

Don Crabtree says here we have a beautiful and well 

retouched cutting edge from projectile point of 

Hopewell. If this is a cutting edge, can we speak 

about this and tell these pieces projecting. Here is 

a problem. Is this a projectile or is this a double scraper 

or knife. 

Well, this is an interesting problem but one wh ich I 

had already noted because the ~e normally just from the 

form in the silhouette are classified as projectiles. 

But they are obviously quite large to be used as projectiles 

Althoug h they would be used with a spear thrower or dart 

shaft. But this problem of use is an interesting one, 

and one which I don't recall seeing mentioned. Perhaps 

some of the other people here are familiar with Woodland 

material. 

Well, I do think tha t this point is just a little unique. 

It has all been done by percussion on the one side. 

Normally you have a right and left-handed usage for a 

knife. However, this was sharpened on both sides by 

pressure retouching. This, of course, has been used, but 

it leaves a straight very sharp edge for a hafted knife. 

I really don't know much about function, but if you were 

going to use this as a projectile point you would balance 

it out and make it doubly convex rather than having almost 

a uniface for this would give it additional strength. In 

the technique of shaping , it would have been more perfectly 

balanced for a projectile point. A poi n t that is doubly 

convex rather than flat on one side will be much stronger. 



Jelinek: 

Coe: 

Bordes: 

Alan 
Smith: 

Madam 
GC't¾G-hO,M: 
~u.~ c..,\\<A.. '<'d.: 

Jelinek: 

Can you recall anything about function on these Middle 

Woodland points , Geoffrey? 

the use of this knife . 

Or will anyone postulate 

We might add that most of your Middle Woodland points 

that are true projectiles are much smaller than this . 

That these seem to be the exception in size. 

Well, over there - there is something on this point that 

I have not seen. That is kind of Solutrean blow that 

could well come from a projectile point falling on some

thing hard rather than the knife work. But after that, 

after this burin blow, the point has been pounded in a 

scraper- like way and it could well be that these poeople 

liked standardized tools and used the same thing sometimes 

as projectile point and other times as knives . Because, 

you know, to make this burin blow by using it as a knife 

you would really have to try to cut hard and be really 

strong yourself. 

Gu.tc\.t.o.._-tcl 
I suggest that perhaps Madame ~ouo~ard ould like to look 

I 

at the Mousterian. 

No . No,no. 

Well, we will go on to this last batch of material . This 

is virtually all debitage material . There are no deliberately 

manufactured implements that I am aware of in this set . 

The four small boxes here contain debris in the first three 
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from manufacture or retouch of end scrapers apparently . 
) 

These all come from the 

~~k SC.:."-."('C.e, 

Blackwater ~ area of the @tioi~eeno, where stone is exteemely io0&$ in the 

natural occurence . The flakes all show a very charactetistic battering~ the bulbar 

end which is presumably the old worn edge of the scraper as I would i~t interpret it . 

r'O-.~O't'f(\. '\"I\C.\l'k~~-:s 
nd at the striking platfOJmll itself, there is almost enevitably a small polished 

facet, but very small. Frequently these flakes after having been struck off, have 

been retouched and reused _.... indicating possibly again the scarcity of stone in this 

area . The fourth box is composed mostly of small flakes of bifacial ~';;' which 

superficially might be confused with the end scraper retouch type of flake . I think 

'tM 
that perhaps through balancing of analysis in this manner in a ~e, one can come 

up with more in the way of function or)at any rate/traditional difference within 

.fk\.l "'"9 
flaling industries and we have seen now, and this is the sort of thing I have been 

trying to start . Thept~~r other two batches of 

Archaic site adjacent to the Pecos River on the 

material are all from a single late 

C. ? 
it,. «--\l°&• 
high \ 1ains and demonstrate the 

lYi .I. ~ -J;;;rt...> 
differences in ~e when different types of material are available . The 

multicolored material is from typical river gravels along the Pecos but in this 

~ particular 
I 

qfi ta_ Q. 

chert ~a-tag on this 

area, there was a banded chert also available and the banded 

l(O;t..A4~ft1, ~ lPA .l ' 
site)~;i;:.es-wnecr~/ ~s by the same people using possibly the 

same techniques as the gravel material , is quite distinctive . 
oJ 

There is much higher 

percentage of flakes of bifacial retouch in the banded chert 
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general of coarser)cruder flaling exhibited in the other material with the exceptioni 

of the small pebbles of chalcedony which in these industries)agai) are used ""~= .... for 

bifacial retouch, I think. Any comments or shall I start . 

Well, I have comments to do . First about the 

eua scraper retouch . 

And among these small flakes it seems to me that ~ them the* ade some kind 

-t"oe>\ ':!:> 

of very small ~ which are not very easy top see and it will be necessary to have 

~\"()~\,. 
time to go ~ all of them, one by one, to see what they are . But I can see a lot 

Yes, there are • 

. / 
Good or bad, or just some ofAretouch, or perhaps crushing, but here for instance 

td-:/4 
is one tlra't is certainly very good. 

Yes, yes . 

)~ No question . And that 
I 
to me

1 
¥:. more t:f-::~"f on ~ ooU. 

ve._""( ~'("'C€.'\~ 

Yes/ a ~ high p.er:cem,age of these points show r etouch. 

This , you know, for instance this one, can be a kind of butt scraper ~"Ii made ..ilf.. 

on a flak) a short flake . 

stepped on it. This is not very characteristic, but the--~ we are holding, this one 

~ 
~ (,l1Ji 

--faeewd flake and perhaps ~ it will be interesting to look at these little 

there is definitely a tool. That is made It's a small 
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thingst • • f ~ ~(.,,} because most of the time except for small blades, I 

~e. ~\~<I..."' 
have not seen very much small things in this le,. stuff . No)that ' s just . 

There is a very fine retouch. 

Ya, it happerls • 

I looked at most of these under a binocular microscrope and, yes . 

Q,tt 
Well, it would be interesting I thir¥o goAinto this matter . Most of these are 

'50 
just small flakes with .- small a retouch that it could be anything but things like that 

~ are just definitely tools . 

What do you think .t} the origin of these flakes on end scraper retouch . 
' 

~' 
Some, yes . 

~- \":, 
~ ~ r@,Q1~~1, '°od . the best thing I can 

\ /1~
do~ batch of 

~ 

end scraperj flakes and then-ye~w~~~~-- you put them in a box 

and after that you can look and compare . 

2 I ' ve tried this . 

Ya, you have tried it. Well, then perhaps you have a heavy hand with all your 
I 

end scrapers because this -(f:: su I don ' t think this ever~ was the end of a scraper. 

~ ~.-J ti l;,!J-t:, 
It's a little ~f. 

~~-<\to..~'.:. ,,,J. u, ~ );.rµf 
But p~rpaps · scraper on the other.-1 

But this one you know, have you found those like that . 

Oh, yest there are others . 

q)_ lC'W ¢1 ~. 
We 1, to me that is as much~ tool 

\)-..u.\;{_..\ fe ,.,,..to 
asa~~-

+he& 
And hfia.t. you say is 

7 
11 

from flaking of1 , ~1 so~ . 

I think so. 
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~ 
N -\-k~o~~ 

Ya, I think so . Most of them, of course I have not time to look 'tm'-1:l. all of them 

but for instance this one is perhaps from a ~ s:i~~~could also be from an 

te\\ 
end scraper . It ' s very difficult to ~ one thing from the other. 

Yes, well, this was why I put them in . 

Yea . What are these little bits? 

Qd ,tt 
S~ow\i\~ 

But most of these are interesting in showing this crescent shape . 

Oh, yes, yes, yes . 

Oh, yes, most of them are made from 

~1,/1) ~ 
With abrasion adjacent to this and all the features"'llii=ve ~ brought out 

And now for this bigger batch which come from the Pecos . 

~
crQ,,', These are the Archaic materials . There probably isn't much to say about them. 

I just brought them in to show the contrast . 

f2. ~ r./ Ya, ya, ya, t"/4,f,/t,f,/ there is , th~re1-, 

V'"'~ 'µ-fl• f~ I 

of .p~~n Jut.J her:; for instance., I see 

i?, th~re is, that could be also a 

ti ,1?1. ,i,/) ,,,_J-. r- • d b ntt , e is a very nice an ••••• 

thing 

u tool. 

No . question . 

Oh, ~ there are tools in there all right. 

are all right. Nice side scraper, no question. Gadd, good. Not very 

good material . I thinki it can be workedo t 



Jelinek: 

Bordes: 

Jel.inek: 

Bordes: 

Crabtree: 

These were just random selections ou t of bags of 

unanalyzed material . 

It could be cores, it could be much . Ya . And this is 

from the same origin but different material? 

That ' s right . This is altered and unaltered chert which 

occurs locally . 

A lot of small flakes which could be of bifacial tools . 

Here they took off the platform. You know , tha t is something 

very strange. It happens also in t he older culture. Qui te 

ordinary flakes wi thout any retouch but they took off the 

burin . As if this could be a tool by itself for the 

tak ing off of the burin . And flakes, no retouch on the 

flake s. Here .it is broken and you can ' t tell. I knew 

perfectly b i g flakes like that with not one retouch except 

that they took off the burin . Ah , tha t ' s nice : What? 

There i s nothing else to say except they certainly used a 

soft hammer technique to remove the blade. Mr. Crabtree . 

I think that the function has been we ll explained . There 

is one quite obvious thing in this collection . On certain 

finer - grained material they haven't used the :t:e:r therma l 

treatment . But when they did~the fine pressure r ~touch/ 

the material appears to be altered . There is only two 

positive indications here of the trea t ment. Here is the 
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natural facet and t his is the treated side, demonstrat-

ing the changes of texture. These are p~actically the same 

materials and they show the change very well. When they 

did alter their material , t hey a pparently ~ rious 

s mall flake s which gave them better control of the 

thermal temperatures than they would have had i f they 

had altered larg e blocks of t his material. This debitage 

of small flakes~ shows quite a uniformity of flaki ng . 

of force I l~t on A 
e,i;:'ll<U,i,.te" ~ ,. 

This is evident by the t yp~ ulbs 

the flakes ~nd alf O~ th~ ends when,A lH¼e-~~ 

used for som(l)Urp6se ~a-.w.e~~~~-b~~~~t'l""~~"'Trr'1'a"ie,-i►.• 
s were not 

These outside thinning flakes apparent ~ 

,~'1:i~ some quite l a r g e tools in relation to these 

knives over here . Of course, there is no comparison between 

the two tools other than demonstrating the difference in 
• !.4lA.,,.l.,il 

technology . ~an 1;,iic similarity in technolog y between 

~~ well- controlied tpinning flakes s h owi ng . very s mall 
J~~V'\t~~ ~ ~ ~ ~~,.., . 

platforms.~ 1/t This ov1'erhang indicates the use of a 

billet as the tool . This would rel~~ e the s h ock as the 

flakes terminated at the ends . This material here 
i"ll.""~""' ~ 'f-~ \-e.. .. 

resembles lgnwn"erit~ I think that is about all 

I have to say about this material . 



Bordes: 

Wormington 

Bordes: 

Jelinek 

Bordes: 

Irwin 
Williams 

l!' "<\.e.. 

Well, I have ~ last thing to say about this collection. 

And that is tha t I have been very much interested to see 

a little of American debitage. Not only the beautiful , 

wonderful tools . And I congratulate Art Jeline k for 

bringing it . Because it is less glamorous than the 

beautiful tools but in its way it is interesting. I 

am sure that all of these people that are here a re a ware 

of the necessity to pick up not only nice points, but 

also the flakes. These dumb flake s will take so much 

space and are so heavy but can g ive a lot of informa tion . 

These Bl a ckwater Draw blades might be good to discuss in 

discussing blades. 

Yes, we will have to have some more space for them. 

We'll have to move the table. 

Start again, Cynthia . 

We have a collection here of blades and blade-like 

objects from the Clovis type site at Blackwater Draw in 

New Mexico . This is a c ollection of George Agogino and 

I mi ght add that these are not the best blades that are 

usually found with that Clovis . Most of these specimens 

were either in the hands of reluctant amateurs or were 

out for illustration , which is usually the case. 
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<;:e.\e.e-\- ~ 0 ~ 
In any case, there is a pretty wide f!e:leti-e-R of ~ this kind of 

material here, including some tools made on blades 
"'-cl&:~ ; {\"'{\ J 

and) in -addit!hoa) a 'ffew things 

which should be of interest, a few little~ fla~es which are found in these boil 

springs, as they are called locally and which show a very high degree of polish and 

p<Q~\..o..'(14£. Co~ \--r,,__~ 
luster which ~erpai:is we canl:iJl,IJ compare and eomtrao~ to the greasy luster which you 

find on heat treatM~R material . Well, those are all the preliminary comments on 

'('C\,~ e. '('-\ 0.... \ 

the nttrle:r i~ Do you want comment on it now? 

'.11'~11, tM-e is Ben Jes speak±ng. 
~ 

Seems to ~ that there ~ is a nice lot of blades 

here, with some retouch and very good scraper$/ hich looks ~ tt~ very much like 

l}_~~ <a-"" / ,a,dd.o !Av~ -) 
theAPaleo in the open~. This on5'1prri1tt has a good retouch on the two sides and 

(/rp ~ !~'l'; 'f\d..C~O..'(\ 
i t11 ~ be Ma,gd&l~aaea:a or something like that . This blade that I hold 

_n/1».,✓ 
has a very ~ striking platform, good bulb, and it looks very much 

now ~-/i~ 
'p;JJt> <) 

lik711 a punch 

technique or pressure technique . But pressure, my 1uess is that it is a little too 

--l\.te, 
big, so it must be punch technique. This one has ;iir striking ., 

I I t/J,y..u ~ ot /& ,.J 
punch technique too . Arrxd th ~m dea, perhaps not this one . This one could be 

struck with a wooden hammer, billet or something like that. The smaller ones, this 

could be 
\le'<1 

struck also by wooden billet, but it 's ~ difficult to tell . This one 

~ 
could be also str~ck with a 

. IL. ,.Af mvb-
1 

{c 
~~~ r ~ 

it is ,difficult to the difference . There is here one tool that could pass one 

wooden billet, but it could~be punch technique . Sometimes 

~ 11.1~l't...e f , 1v ,,. , t/. ~ 1 , , ,,# 1-ttt , .. ", , , , ~ (:I ('{' 1 j ~ 

~ •·•·••·•····•••••o• ~owe~ilurcta m~ And it is even better than the 

one I found yesterday~ •••••• 
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~ --l\i.'4'011__~ ,,,_~t; r"' 
Well, after all perhaps ii.t did swimAthe Atlantic. ~Gm~thing k ~ oks like a punch 

technique for most of the blades from what I can see6ut really there are not enough 

~~~~, 'bu.~\-e 
blades to be~ sure. Some are certainly made by punch but ~ he:i+6er they were all 

made by punch technique or was it several different techniquei I think that always 

-+he.~e. 
~ are several techniques used. Following the shape of the core, the type of the 

tec\-\Y\i~u.e.-
blade, and sometimes you begin something with punch t ech.~ and then you miss one 

blade and you, you keep again your core by using direct percussion, or indirect 

percussion and even stone percussion and then you go on again withp punch and so forth. 
-/ I I 

~ ~ ~ "/v ~ !.PP.,t ~i~ {! 

the -werk- using only wooden technique 

for making blades. That would have been crazy and they were not crazy. Now what do 

you 'think, Don1 

ck/ µ~ Dr. Bordes, there are two distinctive types of flakes here~1i:h:a't~as you say, 

there are several techniques used in ttfi this particular case.ind with the Folsom 
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impact point . 

L::ftv) /l,,,,k:t_,I ~\<~ 
O~ That'would certainly ~ a punch technique . And this polishing, evidence of 

this polishing)is less slippery than the normal pressure flakes . t 

i,\-"f'-e'<\~ ~~e.oSe.'<' .;t"'f''1!.'(\~ 

It gives a greater ~t!enght , much ~ s-trengta to distribute the force all 

the is another one here of the p~~ same style that showed this 

abraded as well . 

Not much is left of it . 

~ Some will keep ~ dragging their tools to give a little additonal strength. 

1\te'f'e.~ 
This seems to be a very1 very ~iffi definite procedure Glt,Cai.ll:e of abrading these~ 

slightly i n order to get this long ~ e . 
I 

This small faceting on this one probably some ~~n some stone, or something , 

May have been•~-1-0".{..1.i:- thos,e · here . Some show untreated material, and some 

show that they did 

~~M ,(f'.-1//' ' 
useA'(riis one material here is very uniqu~ S'EmcM'llo:e!~ m~ It almost 

a,,J 
borders on the opal . No indications of heat treatment, but~ extremely fine 

grai#uaterial and exquisite work could be done with~ that sort of material . 

Oh, yea, 

9~,t~, 
-~; 

Part of that is that boil spring polishing on there . 

Yea . That is not a polishing. 

~~ 
k.2-u-

~r/,ce, 

I think it I s the same material as~~ , 

't"et ~ ~ lolV\. I?. 'i\t ID 

With a little different ~ f iBBinent .-
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Yea, but that's a very good material. I would love to have some, a big 

block of this material . 

Oh, yes, this is beautiful material . Some of the finest in this_,.,ffl"~ 

1 We have things like that in flint but its • • 
I , t,VJ.£~J.1 

Cl,-a.,J ~kbut. 

~ you ' ll find one nodule in two or three thousand, which are like that . 

~peaking. This bright polished by some boil spring material is very 

common in North Africa . Lots, and lot, lot, of flint tools from Lower 

, 
I-'•(/ 

(, J .ft,A-

Paleo . ~ 

~µ,tit• 
Neolithic which are mixed and boiled and rolled in theAsprings.»nd sometimes there 

is bifaced handaxes from Lower are used more than one centimeter by 
~ 

some ~prings. 

~; ~(1/1~/-,,IJ.,{) , 
~ 

~~ Well, look, Crabtree, was this is :t.ltl,s not a change of aspect between this small 

flake and this . 

~ ztl,. Yes, this could be ••••••••••• 

/;!u It could be •• 

/a. d~ Very clearly so, You see1Cynthi, on this side . 

Oh, yes, indeed. By gosh . 

This is heat treated this one . 

There is a change of texture .It ' s quite obvious in that particular piece B~~;i:a. 

I 
I ~ didn ' t look at the edge but this appears to be 
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untreated natural materialt~'i uU& this.. 

c(}J,,,;,~t.J;, By the look of this, this would have been in, stop me if I am wrong, this would 

6-().,t ?o,n'ld 
have been treated . We can say that, after it was made into a blade 

coarse outer surface is all over the blade but not in the small fracture off the 

side. 

One other thing that I would like to bring out is the wide range of material with 

with a certain consistency, a certain type of material}'~ but here we range all 

~~~" 
the way ~ f rom quartzite to one of the finest grained most beautiful materials 

and apparently they had utilized all lt/lJ of these things . Whether there was some 

~~'°"\ .~ .. ~-;;;;,,,l ~W ~ 
particular -speli:c~ ~ . that they J ~~these uniface tools Miimr:::.::,,f a toughness 

~e e.~'\OJC..\<l.:<' e-f-f-H e.. 
or something like that . Notice the similarity in £h.s:racter flakes~~ 

~ 
~i is interesting the range of texture of material, heat treated, untreated 

quartzite to ~ the opalescen't. character• ~robably two different technqiues or 

three 
l, -br 

irst roughing out ..QW}. the final very special preparatior of the 

point of e ,percussion, pressure or a combination of the two or the 

punch technique . 

That is something amusing on this beautiful material . A man tried to pressure 

retouch and then probably, he got disgusted with this ridge and did not bother 
l 

to go on so he threw it away . 

That meamfhat probably he found that this flake was not big enough or that he had 

7 
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a lot of material 
t:IJ ~ A U . 

~,~~ care very much about~ That is a flat, it ' s a flake 

which has been taken out of something t which has been retouched . Ya, it could 

be also a side scraper . Could have been something like that . 

p,( 
Are there very many other artifacts made ~OTn quartzite from this locality? 

~ 

~At~n 
111Jlt11 ;;I<) 

There are a number but certainly the f ~¢~if/ favorite material is this finer 

grained chert and chalcedony. 

" ~ ~f, 
~/Vl)"t O ib:td:" these two things ~ look like points of are both 

made of quartzite, but nothing else is, I wonder if that is of any significance 

or is that just • • o 

~ ,' Well, this could have been of this kind 

or of chert, I don ' t know you call it . We could never difference between 

flint-:!!fil,1 and chert . 

0/1' >1 1 I think this apparent/f/4 selection of quartzite for making these ••••• 
1

• f.P/1/J ~L-~i'IL 
It ik-1, ;,.<>" ~ J 

things is ;~:~:;:,- artifical due to the fact t~'l(,1/t' chert makes much better ones 

.:J.'1 ~w .lAad 
andAmuch easier to take photographs of and illustrate J so it s for illustration. 

~ w:tn speaking. One of the problems of the whole Blackwater area is) trj as 'I -th~"~ 
t 

{.,,v 
Art pointed out earlier,. ~ that there just isn ' t much flint locally and theyf went 

,,} 

a great distance . They went over to the Albates quarry in, you don ' t have any Albates 

~1,:✓, bid '-tJ.~ 
~~aPFY. ~ i ~ ates in the tool assemblage . Most of thres chert comes from the 

A,~~0-..\e,;, ~ 

l J Plateau . I don't know about quartzite . 



Irwin 
Williams: 

Jelinek : 

Crabtree : 

Irwin 
Williams : 

Crabtree : 

Bordes : 

There is certainly none available locally and t here is a 

tendenc y , as Art pointed out earlier , to use everything and 

to resharpen all t he tools down to the point of uselessness. 

Perhaps this ac counts in some part for t he use of some of 

t he tiny resharpening flakes as tools after t hey have been 

struck off. 

I have the impression t hat t h is is more c haracteristic 

of the later industries of t he Blackwater Draw and a little 

less c haracteristic of the Paleo- Indian material . The 

topography may have b een somewhat different during the 

time the Paleo- Indians were present and then the r e may 

have been a ccessible exposures of the mat e rial c l os er . In 

some degree, anyway . At least i n terms of t he quar uzite 

which occurs in l arge pebbles in t he gr avels of t hi s area . 

And it is e x pos ed in tremendous quantities along t he edge 
~-r~ 

of t he Llano Estacado u p to t he ~ of t he Blac kwater 

Draw . I think t he quartzite would pr obably have been t he 

most accessible mat e r ial , being maybe twent y- five mi les 

away . Whereas, the other finer materials would have had to 

have been brought a greater distance . 

No prepara tion on that one . 

What of thi s{one? 

It has been shaped to clear and free t he flake and increase 

t h e de gr ee of a ccuracy. Notice the very flat flake wi th 

almost no overhang a nd no bul b of pe rcussion . 

For tha t I must tell somet h i ng . Every time you use cortex 

as the striking pla tform, you ha ve a much more diffused 

and s malle r bulb. 



Worming ton: 

Bordes: 

Worming ton : 

Crabtree: 

#~rb~ 
We have quite a mixed bag here. I think we'll start 

perhaps with the Folsom mate rial because I believe we ha ve 

some pieces here broken in t he process of manufactur e wh ich 

may be of some interest . Th is is Folsom material from 

Lindenmeier . This is perhaps, I sus pect, a preform . These 

I would suspect were broken in manufactu re . These are some 

of the channel flakes tha t were re moved in the course of 

fluting . This is a very cha racterist i c type l of scrape r 

with this little proj e ction on one side. Perhaps you would 

l i ke to comment on t h is before we g o on to other material . 

That ' s some thing else? 

That ' s something else . This is just the Folsom mat e rial, 

rig ht here . 
·• 

This one here is remarkably thin . The flute has been 

detached with a step f r acture at the end showing a great 

deal of control . Their ability to stop the flake by a step 

f racture rather than a hinge . I would like to de fine a 

little of the difference b e tween a step and a hing e fracture . 

A step fracture terminates in a right angle truncation and 

a hinge fracture terminates in a curved break . This step 
d..i. •H.c:':\-

fracture takes a ti"ree.:t; downward pre s sure with just enough 

outward pressure to detach the flake . I am speaking of 

pressure and I should , perhaps , refer to i t as force until 

the technique of fluting a Folsom is more sharply define d . 

On this Folsom , they were able to control the blow , or the 

force , sufficiently to stop the flake at the distal end 

without letting the flake come forward to end in a hing e 

fracture . And some of these have been carried entirely ~'C'~"' -e h ru- to t he distal end . The distal end of this art if act 



is abraded apparently indicating support to /DI 
withstand the force used to detach the channel flake. 

When applying force at the base, the angle between the base 

and the tip cannot vary more than one or two degrees in 

order to terminate the channel flake properly . Because of 

the preform being designed too flat, the channel flake 

spread on this one. It's unfortunate . Oh, here is one 

that shows no polished platform or none of the preparation 

that is uaually associated with the Folsom technique. This 

is the distal end of the channel flake for you can study the 

force lines and they indicate where the force was applied. 

This is also the distal end of the channel flake which, 

unfortunately, is not nearly as diagnostic as the proximal 

end. This shows a feathering out of the flake at the distal 

end to transmit the pressure from one end to the other. 

Marie is quite right in saying that these pieces here are 

preforms • . They certainly are . I can see no evidence of 

the thermal change on any of the artifacts, but the smaller 

flakes do indicate heat treatment . This one is quite 

lusterous but not knowing the source of the raw material , 

it is difficult to determine whether it was altered. This 

one demonstrates the normal preparation of the Folsom showing 

the preparation and the grinding of this edge and the control 

the worker had in forcing the flake the length of the artifact. 

I ' ll turn it back to Dr . Bordes and Marie. 



Bordes: 

Crabtree: 

Bordes: 

Crabtree: 

Well , I have not much to say after wha t Don Crabtree said. 

He is the expert in making the Folsom, I am not. But, 

however, I agree with him that this is certainly a preform 

for some point. Here it is very interesting this piece 

because it shows that they were reposing on·something when 

they were working. They made a special preparation and 

very probably there has been two flutings, you know. One 

on the other and none of them was too good. 

You can determine how it was broken on the end there, 

Dr. Bordes, by studying the break there on that side. In 

the second fluting, I would say. 

I will say that there was a flaw in the flint and it gave 

a kind of, what is the word, rebound of the short wave 

and it went South. 

This might account for the excess material on the tip. 

No doubt this was the tip and they left this thickness 

here for support which would help in the fluting. Nottce 

even in the preform that they have left the tip thicker. 

ibrdes: 
~°'j ~0.1) 

One of these channel flakes has been after worked into a 

Wormington: 

Bordes: 

tool. They made the small platform on this side and then 
~~-o~~~"-'A 

very poerl~. by pressure, they made it a sharper edge. 

Here is one that has the little graver tip too where it 

has been pointed. 

Tha t I don't know. I would like to have a big glass to look 

at it. It could be. 



Wormington: 

Bordes: 

Wormington: 

Crabtree: 

This may not be a g ood example, but we have dozens of ~ 
--\:-~ em o 

But this could well be an accident . As for this kind of 

special scrapers with t h is point which here is a lmost a 

borer , I wonder if it is not someth ing akin to the old 

joke about the curved gun to shoot around the corner. You 

scrape your skin like that , but sometime I tried the scrapers 

on f r esh skin and some times there are little bits o~ fl esh 

that you cannot get with this edge and then with th9.t you 

can get it much better. And it ' s a kind of composite tool 

I think, rather than a special tool . Instead of being a 

scrape ~ it is scraper plus a n other tool all the same. Like 

there are burin scrapers, burins or scra per, borers. This 

is a scraper - well, I don ' t know how to call it - beak or 

something like that . And that is really very interestin~ . 

But tha t is about all I have to say on this bit of material. 

Before we leave Folsom altogether , may we jus t have a look 

at these . I brought t his si mply because it is probably the 

most extraordina ry example of fine flak ing on a Folsom tha t 

I have seen . You might like to examine this . This is of 

some interest, I think , because something very characteristic 

of the Folsom is the removal of flakes on either side of the 

c hannel. I would be curious as to whet her t h is was done 

after the fluti ng . I sus pe ct tha t it wa s. And t his is 

quite cha racteristic of t he cla ssic Folsom and a mong the 

knappers who were producing forgeries ma ny of them are not 

on to t his ye t, and this is a great help . 

This is a _e; ood obse r vation . The _j'ols_o;n is uite differe '-1/.i , .//_ 
1kf&.1'id!~ ~ 6- t.4{ /,/~t~ tilt d i"j_ "" ~ · ~ 

than1 Dr. Byer • collection • .,, W--h-e r e-- t he thinnin and fre!='ing 
~ ,1..t..,in--1'' r,.z• 1~ -,1. · _r · 'ii, . ~/ , t,, ~ • • ~.., r -:,,,,,, "":,,, e /2 / 
o.:C,, ... t ~ e-+ran~l.--f~}-a ~--;'Y3 done prior to f luting -e-He caiq-ea-a-½ly 
j.iy/.A~, ,I' /ft' ~1,, -11{" 11.~-~I 

-s-e-&--ttre--i--ntersecting flake sca rs. These diagonal scars at 
(;\.'i'e, 

t he base • the big difference between some of the Eastern 



Bordes : 

fluting techniques and the Western fluti ng techniq ues. 

These two little flakes are memoved to leave a ~moother 

surface to provide the flat~ess for hafting and they are 

generally removed after the fluting. This one is awfully 

flat . Because of the thinness and the flatness of ~ ~ 

preform, it would have been disastrous to have tried to 

flute this for it needs a ridge t~ £pide t~~ #flute. 
/.' r-F-tkt,;47~<11 i..., ~ ,,.;,r '-d~ 

~J t is the ridges11 that guides" the flute and this ~ rr"'h-! 
was left too flat. So he salvaged the point by nee :f.±1:l::t½ng 

~ 
tbe o,ppossi..te i-de--a:n&• re mov · just a single flute on the 

,...,/ .11.,, •f.??) ~ "- ~ I 

one s ide~~her Lind~nmeier site produces one of our finest 

examples of edg e retouching and as far as I know it 

has not been exceeded at any other site. These retouch 

flakes are so~~;:J:st mentally calculate what type 

of tool was needed to remove these tiny flake s without 

leaving a crushed edge nd each one re~1;;. red ind i~i~u~l 
4,,fU' o.r, ~ c-, ct; ... ~ 

flake preparation4 The worker/lllnov~d/from one ~1~e to the 
~t-/4, ~·~ <:::,/ .-v~~"; Ad ftA4.:.,. ~ 1 ~ ~M • 
other on both sides . This is a fine example of lateral 

edge retouch showing great control. It is almost un

believable .. The spacing per inch and the amount of 

flakes removed in order to sharpen the edge of the tool 

is extraordinary. It seems like almost art for art 's sake . 

A very refined technique . 

Well , I have some words to say about tha t. About this 

specially beautiful bit of work. It seems to me tha t this 



Crabtree: 

Bordes: 

Wormington 

point was broken not in the making but by utilization. 

It seems there would have been no point in making this fine 

retouch on a piece wh ich is broken and so. I think they did 

make it complete and you can see the first preparation here. 

There are flakes like that and the others are a little more 

0.. ~~v..'v\: 0 
o=utw:are:- . I think that this point was used and broken in 

utilization, not in preparation. What do you think of it, 

~ 
Don. Look you can see the two different sets of retouch. 

Yes, the two different sets of retouch are very obvious on 
C\.S 

this side. This flake didn ' t go over as far • the retouch 

and you can see the shearing of the ends - such as this 

example. It is not as obvious in this particul~r piece here 

but, usually, you can see slight compression rings starting 

at the point of force . These compression lines are not 

present when the flake is feathered out and these have been 

feathered out very regularly on that side . By inspection 

of these rings with a glass , it can be determined if the 

retouch was before or after the fluting . 

But I don ' t see the po i. nt of making such a fine retouch on 

something broken. 

These next four examples are also from the Blackwater Draw 

locality near Clovis , New Mexico but the upper horizon. This 

is more recent than Folsom. This is one of the Meserve, 
Sc,ot\~~\"'-~ 

Dalton perhaps , and these are in the Be otts Bluff tradition 

though lacking the stemming. But it does seem a somewhat 

different type of flaking and I thought it might be interest

ing to compare this with the Folsom . 



Crabtree: 

Bordes: 

To compare them, we must start with the unfluted side. 

Two different techniques are demonstrated between the 
'Sc:.o-\-\"I> \i\~~£ t=>l:9 ~'I\T 'Sc~-S. \)\\.l-.~t 
.ge otts Bluff Pm.r t. and the Folsom. The Sootts Bluf.f has 

very deep , very sharp, well-def i ned retouch flakes . The 

flakes are not parallel sided because the worker did not 

take advantage of the ridges to guide the flake and there 

is an overlapping of flakes and no regularity as there is 

on the Folsom. The techniques are entirely different. 

It is difficult to determine the exact point of force when 

there is a folding over of the flakes like this. These 

have been feathered out and terminated at the end with 
c.o'i'C\y~~"S!..~o'<\ o ~~w 

a great deal of eomp~cosion. These flakes iifhew that the 

worker took a much heavier bite into the side to remove 

the flakes so that the edges would have enough strength 

to withstand the pressure and the flake would pop out 

right to the end. If they were pushing slowly, you would 

not have the well defined ridge in the center like we see 

here. As a thinning technique, they met the flakes in the 

middle. If this particular shaped point was fluted, it 

would produce a narrow channel and it would hold the 

narrowness to the tip - similar to t he Clovis technique. 

The Folsom preforming preparation produces a much broader 

type of fluting flake because the worker leaves excess 

Ji).aterial down the median line to guide and broaden the 

flute • 

Yes, yes. 



Byers: 

Bordes: 

Crabtree: 

Bordes: 

Worming ton: 

May I say something before you move on. This first point 

that you picked up broken in the manufacture - excuse me , 

I can ' t see through the microphone - shows very clearly 

that this flake here is a lateral flake that ran and not 

a centrally placed flute flake . It shows the same 

preparation at the base tha t you find in some of the 
o-.½ ~; c.o-.\ 

Eastern points and these - a t ypi o.9.l. if you want to call 

them Folsom - are the thing s that are typical of the 
f=:'l~& Co'Y'I'\ ~ \e.t o 

Eastern fl~t ea ~omplex. And according to my observation, 

the discards from the fine stuff on the Plains is the 

equivalent of the fi ne stuff in the East . 

Well, to come back to this point. It see ms that it was 

broken after the first fluti ng was done since the platform 

was reversed already . But you know , as it is , it is not 

in the middle, it is a lateral flake . I wonder if this is 

punch or pressure technique . It seems difficult for me to 

miss it so much. And I wonder if it could not be tried 

just by percussi on . 

It could be. This shows c ompre ssion here that you 

wouldn ' t get with the pressure . 

And I did some ex periments with fluting and I got some very 

often, you know , the fluting not ~the middle but just on 

one side be cause you can not be accurate enough with 

percussion as you are not as accurate as you are with 

pressure or punch technique. And S ') it could well be that 

this is an example of fluti ng by percussion . 

Shall we go on now1 This mass of material is part of 

the Black Sport material from Wyoming where there has been 



Bordes: 

Crabtree: 

much controversy concerning it. It is all surface 
t~\)~ \o~'-\ ~ 

material. Some people just on the basis of typology' 

attribute great antiquity to it. Kreiger regards it 

as Pre-projectile ~oint, but we have absolutely no way 

of dating it. My feeling is that it could be of almost 

any age, perhaps relatively recent. These were some of 

the techniques that were used in this. 

This? That's a Levallois core, but not exactly. 

The first one I picked up here is a peculiar type of 

flaking, but it seems to be distinctive amoung a certain 

group of people . These are thick, tabular flake s and this 

is because the worker did not follow the ridge but, 
o'1\e.. 

instead, positioned his blows .- behind the other. This 

is something slightly on the orde r of a side struck flake. 

The blow is struck well inside, or similar to the Levallois 

technique of moving i nward to remove a heavy tabular piece . 

From the patination, the little projection here appears 

to have been reworked after this flake was removed. On 

this side scraper, the flakes were re moved t h is way and 

then it was turned around and flakes removed f rom the 

opposite side. This is very characteristic of this flake 

technique - both f rom this side utilizing the ridge first) 

then moving baclc inside again with out following this 

single ridge in order to gi ve the beveled edges on both 

sides of tha t particular flake. The others are really 

in Dr. Bordes• category. Here is a nother representative 
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/oJ 
style of this type. Another similar type of flaking 

technique. But quite a different technique was used on 

this one . This is moving back inside 1something like a 

Levallois flake . It seems characteristic of this 

technique to move one blow in back of the next one . The 

material is extremely fine - grained; one of the finest 

quartzites that I have seen. Here is another fine 

example of beautiful quartzites. Notice, again, that we 

have the same technique to provide these very thick he~vy 

some purpose . For what, I don 't know . 

There is here a lot of flakes wh ich looks to have been 

made by the Mousterian or some kind of Levallois technique. 

I agree with what Don Crabtree says and t h is core is 

amusing because it looks at first like a good Levallois 

core, but it is something which is slightly different. It 

is the same idea but there has been, 

either the flakes did hing e fracture 

it seems, that 
~ .._ y ~ ,,_.,,,c. ~ ) "'-' e., -so.. j 

or.) ~ it went . { 

on the other side and t hat cou l d be a Levallois core. 

Well, from here and in Africa, no question, it would be 

called a Levallois core. So the Levallois technique, 

after all , is known in the States. And t his I wonder. 

This is made on a flake. And a k ind of bifacial tool. 
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I don't think that it is a core. I don't s e e any 

special preparation of any striking platform. It could 

be a first preparation of a Levallois core but I will 

rather call it a kind of denticulate with a thin back. 

That happens very often in Mousterian culture in France. 

Nice side scrapers . And , well , what is this tool? 

The one with the little borer. Ap , here, certainly there 

has been two different times of working . First a flak e 

of this type and then somebody picked it up and made a 

small alternated borer with alternate retouch. Perhaps 

a thousand of years later , perhaps only ten years later . 

Sometimes the patination is very quick . But, anyway, it 

can be anything . Big blade , yea, in this quality. 

This shows a blade technique , one blade taken off . It 

looks quite different from the rest of it. Well , you 

can find this in flake culture you know . From time to time 

they made blades. I n some Mousterians t here is up to 

forty percent blades , you know . But, anyway, this is 

certainly not Mousterian this bifacial tool . Made by 

percussion I think - no question. There is another one 

I think . That is another thing . Also this is a kind of 

denticulation with a backed technique . That ' s N very 

common in some Mousterian . Perhaps for hafting , perhaps 

for just holding in the hand . Better , but that is quite 

common in some Mousterian . You know most of these tools 

you could lose in a Mousterian assemblage . I don ' t say , 

or mean, that it is Mousterian or it is very old. It can 
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be sometime in France some Neolithic looks very much when you take off 

+t~,c..~\ 
the ~,p~ea-3:: tools 

looks very much like Mousterian . So it can be any age . It can be very old; it can be 

young . 

What is the ag~? 

> 
We don ' t know. This is f,r/4-t a very controversial .L:J.~f/'7.~ae-,,t. " 

It ' s a quarry site, so I sus~ect there are quite a number of ages. 

(l 1/,I~ Probable . 

~~"'~} It is a big quarry . ~ very fine grained cherts that • • 
J{w1)1A; 

in the . area . 

' ft}"' l,t • This is the sort of thing thatf often perhaps erroneously classified as a burin . I 

would like to hear your comments on this . 

c)C,..~0...~0'I\ 

~;/ 
No . That is just an ~Eticle of!. fracture, I think . It was a thick flake ~ that -eame 

.~ off ~1/~~~ .J 
~V~ of the side ti} , we:)..l let~ -s,a,y--e¥- taking it out , and it broke. 

That was my impress\on . 

But that can have been~ used afterwards as a burin or something else, you know. 

It can very well have been used after as a tool but technically it is not a burin . 

A broken scraper . 

bY"ok'ltY\ 
Oh, it 's a brohitm anything . Yes If 

Scraper. 

Yes, yes, But no I think the flake broke when they took it off and then they made 

~ 
a kind of retouch on one side and maybe a smallin1r~b on one side and on the other 
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it was pointed . it as a burin but it is not technically a burin . 

\ 

i/J 
No itAright there, the yellow one . 

This is something dffferent, I think. 

Yea, this is something else . I brought this . This is unfortunately only a 

cast, but it does show the very fine oblique flake can be done on this quartzite. 

This is the same basic material from the same site . This is not as good an example 

{lo...\<_;~~ ~01/11!:, 

of ~ but this -9-fiQW what can be done with this particular material • • 

~ That ' s a very nice cast anyway . Beautiful transverse, oblique pressure . 

jth 

,.., •J,,. This is essentially the material from which it is made . 
1,u,1" 

Ya . That is not so goo~. Is that the same thing? 

No . 

That ' s something else? All right . 

-"' 
/I That was of no importance . And these I brought just to show the sort of change 

-tk~o~'-tl 
of material ~ time . The earlier people really made a great 

e,-£~o'{' "t 
37 L to , get fine 

grained material . 
O\..V<1'~ \a_\\<:,, o 

The later period people utilized just whatever was ~'aiilta:b~ 

sltow ~ 

And 

this was just to ~ material change . If we go still laterJ however, into Asort of the 

~ protohistoric period, often we get a return to the fine grained materials . And 

w~a\e.. 
there is a ~ series of these very small end scrapers which are characteristic 

of a late period . I thought perhaps you . might comment on these very small scrapers • 

.Lel-tme, ~ ~ ~ 
Some of the late_ protohistoric sites that Weamel" has been digging . •oo .,~q-2-<~~ n O ~ 

.,.,._,,~'-

A--,..\\ ~°" "I\ 
Yes, they are very nice small end scrapers . They look a little like some Hos~om 
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scrapers in France, but , however , on this one , you have 

this l. i ttle point like in the Folsom t ype wh ich seems to 

have g one a long , long way . And with a fine retouch . 

Worming ton: Yes . 

Bordes: 

Daug herty: 

Worming ton: 

Daugherty : 

Bordes : 

Daughe rty: 

Bordes: 

This also is retouch up on here . Spanish Solutrean- like 
A'Li\ , o...--<\ _ 

t hey are. Some are -Ag~lian li k e . How do you call it -

covering t his retouch which covers all the face is more 
/-1o-._'iJ ~\~'<\. ~G<..~ 

Solutrean- like or Folsom-like than the upper Ma ~a.alea nea n 
A'1..\ \ \o..V\ A-i...,\t o..'V\ 

or Aealian. Never tha t in Magdalenian -or Jl..galia.J:l. . The 

outline yes. Mainly t h is one or this one. They are very 
Me~o\ ;\~, C, 

small but we have as s mall as tha t in the Early r4e z ol i th1:-e-
Neso\,~~~c. ., 

or the Me zoli t hic . 

Marie , may I ask a question? Do you find t hose hafted in 

the sites? 

No, there are no perishables available or no bone . 
~\o..\ ~°'- \A. 

We find ident ical sc r apers to these u p in the -p l a teau and 

we have found them hafted . And the method of ha f t ing is to 

put them i n a deer bone about this long tha t it isn 't 

tapered in any way toward the scraper point . The things 

are set way in so tha t just a little rounded c u rve projects. 

I would guess that in some of those whe re it begins to 
-\~ Y'0\1'.~"" ~ '(O"-'\\.i 

flatten of f either t h.ru use or ~ retouching in sharpening, 

because only the curve projec t s tha t it would get fla tter 
-\\"{ e. "<"'~ 

and flatter a s they sha rpened it until '1/JJ wasn ' t a nythi ng 

left . And y ou would get a change f r om a rounded to a fairly 

strai g ht across type of scraper end . 

It could be . But are your scrapers which are hafted retouched 

on the dorsal face K a-_\so 1 
All around . 

All around, yes, but a;,{ the dorsal face here i s c ompletely v .. ~~ 
retouched on some of them , you see oXJl.l~J: Have you this kind ~·~' 
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~L ~r{, f All the way around ~e 

Around yes, like this one, but what I mean is it retouched covering all the 

dorsal face? 

~·- It varies. Some4 t goess} 1ear up to the top and some are like that last one you 

had there with thee flake. 

I 

' 
t/ii~/ Another question. Is there ~i-/ri'any trace of utilization on the flat 

side in your scrapers? 

Not much. 

Not much, no. as you say, were 

used like that or , like that ~ 

/),µ~ These would almost have to be coming back toward you because they would have to 

be held direct . 

~~: 
t\.t"'---\-~ 

Like that you mean, working like ilil!lil!ll§1? 

{) . ujf.J, ii,/ They are set in such a round end with only this little bit sticking out you couldn I t 
~ JI p~~wt ·1 a<i/4 • / " 

~ All right . 

~u -eg11ldJ:J. 't get any seraping a:c t:ton . 

,m.~:m.~1 spea'R.mg. I think so, because in North Africa when end scra~ers are 

burnished, you see, the burnishing begins here and often is covering on the upper 

~~, 
~~ face but never on the~- And I think that there are some scrapers, some 

hafted scrapers, in the •• 
9~ 

of South Africa. ~GmQ ~a~e ones, I think. 
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