
Dr . H. w. Green II 
Institute of Geophysics and Planetary Physics 
Universit y of California 
Los 4ngeles , California 

Dear :Jr . Green : 

Route 1 , Box 39 
Kimberly ,Idaho 83341 

July 31 , 1968 

I a:in very interested in your article in Scie11ce , Sept . 22,1967 , 
.,Quartz: ~xtreme Preferred Or ientgtion .Produced by Annealing" . For years 
I have contended that t~e aboriginal peoples in many parts of the world 
anneal2d their flints and siliceous rocks by heating prior to flakin~ and 
formi ng t~eir st one tools . (Heat Treatment of Sil ica Minerals , Tebiwa , 
Vol 7, ¥ 1 , 1964) This is an article I wrote which ~pp~ared in the Tebiwa 
Journ3.l of the I':l.ah;, St3.te Uni verstty :,1useum . 

I h3.ve been d.oi n<2: ther-rn.al alterati cm experim~nts wt th stone for many 
vears and find that alteration occurs when t~e stone r20ches fro~ 450 to 
~00 degr ees F , depending on the type of '11.atsrial bein~ altered . This hegt 
treatment makes the material more vitreous and , t ~erefore , it lAnds itself 
more easily to pressure flaking and glso produce s a much shgrper ed~e . I 
note that '11.Y te11peratures are considerably less than thos'= vou hav~ 1rned 
in your experiments . 

I c 0ntend tl-1>1t tha crystal size of the stone ts reduced by t11e slow 
heati!g and cooling of the material . If the spectman is lqr~e, then the 
time of hGatin,:;,; and c ool.infT. must be rncre:9.sed a.ccordin~ly . The alter3.t1on 
can be detected and verified by fractur i ng the stone after tr8qtm~nt. The 
exterior surface wi 11 retain the origi. nSI 1 texture but t 11.8 interior wl 11 be 
vitreous. I wonder if vou , also , have noticei this c11ange in you r e~per1-
ments. Color chan~es are often apparent - ror i~stance , yello~s change to 
reds, pr0bably due to contained mineral salts ~nd the presence of oxygen . 

I have also not9d thqt scwr1e abr)rirsinal altere,1 artifacts and fl'J.1rns 
have reverted - to a dea.;ree - to t11elr oiriginal texture. Possibly , this 
reverston c ould be a useful media for datiYJ~ surfAc~ f'inr'J.s if t11 "! ch'1nge 
is C)nstant and unifor~ . Jould it be possible to m1qsure t~~ crystal of 
unaltered m9teri8l found in situ , then reduce the size of the crystalline 
structure by h~atins a~d then make a co~par iq on ~lth artifacts d~ted by 
C-14 . If so, this could be very useful t0 the ~rchaeolo~tcal profession 
for d at i rJ\?" stone q rt i facts . Unf ortun9.tely , neither I nor Irlaho .State Univ. 
have the necessary equiptment for t h.is tvpe of experivnent . 

I Would he interested to know ifvou have conslder9d eArly ~ans' 
anneelin~ and alteration of lit11ic CTaterial prior tn ~nqppin~ . If so , I 
would like your opinion a~d would be ~lqd to s2nd vou Aoroe sa~pl~s 0f mv 
I would be 1nter·-=ster'l in :vour opinion as t o wh 0i,t molecular cl--i9n.a-es occur 
when siliceous rocks are subjecterJ to com paratively lmv temp8retures. 

Sincerely yours , 

Don E . Crabtree 

work. 

Research Associate in Technology 
Id~.ho State University - The Museum 


