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nock cavan which ber fothar escavated Zn 1931 provided ma with tha
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arlemiue to ook ecarafully o tho wsuoually woll-presenved Croc-wing
collacelons foom thaso eavly clios.

ot ell of the archasolopical oty rolo for tha trea=-ving
materisle weove rosurreated fa cthe flles. T vevisltad many oltes,
wotobly the Red Reelh cavas, with Dorie O'Bryan, wow of the Unitod
seates Geologleal Survay--Water Resources Divielon, who had gathered
auch of the ovlginel collectlon fox Glla Pueblo arcund 1940, I
approciate his contlaued intewcal In tho problens of trae-vings cud
bls wafelling eathuslacm 1in rolocating avehocolosdical sltes ho had nét
soon for noarly 30 yeavs. T would be voules 44 T did wot also wmeatiou
¢he help oed hoopltality pwovided by thae Huacum of Worthain Avisong dn
Yiogstalf. ‘The Divectow, Udword B Doncon, allowod we to maka
warostricted use of the Musewa's pownle o gowlomm avchacelog rieal
duvestiraticns on the Navaje Tadian reservetion, oud Adloxandar Je

Lindoay, Je., Covator of Authwopolagy, koo chacrfully extondad Cha

wae of his facilitles sad filec on mony ocoasions.

Throughsut Chae eource of tha project, T Lave bopafited graatly
by oy cococlatlon with wy collosgues ob tha Lubovetory of Trea~Rlng

e & - A i 7y @ e N 1
fopcarch.  Joffeoy Ge Doon koo been wy coupenton of sage {(Late ond

o e % o = ..?, s £ oo o [ o ¥ 4

tolus olopos, end our digeuoniong, ofF Sren hold do the lsolaglen and
o . o 2at ¥ ¢ Lo e S s o i N N I ~ I B

eplendor of tha Colewado Plotaow, have wove toon ail alse gerved to

crystallise wuch of my thinklag on the nowchponologleal sepecte of

co-ring dotlog. Hio cotute cbgervations duwing gha dating proveduzes
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hove bean aqually alded by the ancourapeaent of Bryant Bonmlotor who
hap provided aveny epportunity fov tha cowpletion of this otudy, With-
out hic support, ¥ eculd nevar have undeptohen €hic work. Othew
senbers of tha otaff of che iabormzary vhose halp, although lesa
opeelfic, 4o woeh appreclated ave Harold C. Writes, C. Wesley Ferguoon,
and Mazvin A. Stokos.

Tha fnel form of this vopowt cweo a groat deal to the efforts
of wy commlttea, Raymend W. Thowpood, Enll W. Haury, and Dryant

Bornloter. Tha beoneflte of thelr dilipence and skills are obvicus In

tho procentation. I aleo much fadebted to Pat Daan who wndartook,

on ghort notice, the job of editing and typleg o deaft ol wy moau-
cozlpt. Her effowts contvibuted mmoscurably te the successful and
pinoly compleclon. The line drawlage awo the worlk of Joha W, Hannsh

vhooe okillo with drawing inctrusents nearly equal those of dating

Finally, I owe much to wany professlonol eolloagues theougi-
out the Southwoot who bove with cquasinity a sywlad of laguluicen on
wy part fn oo offort to wecoustruel proventionce and cococlation

el

datalls. They sover falled to glve wo ghote wholeheartod oupporl,
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giaca 1063, the Lebowetory of Tree-Ring & Rawcerch has bean
engosed Lo o syotomatic rosaalyole of all canples fvom the prehistoric
Soushweot. Partloular emphasis hoo boen placed oa zehacologlcal
costrole of tho comples Co anbence che ohrenclogical faterpratsatlon.
e the courna of this work, othaw charactoriotics of tha pamplee ware
sotad thaot opened tha way Jow doduetions vogurding nonsh onologlcal

atezibutes of the prebistorleslliy-wsed waod.
Tees-wing wateriele hove traditl onally beea viewed both oo

chivonological dudicntais dua &4 cools for polesclinatic recoantzuc—

¢lone., Thooe sane waterdolo, howevas, —ay va viawed e o valld
cetogory of vew woterlal fow crwdy without regard to tho luberont
chaoonvlogical characteristics oz che ellwetic dwplicetions, Viewed

o nnea % o pn o s e o (9 2
as such, these watoricla pOOSCOS pited
glone ollew infovoncaes conceyning rae cultural bebhovicw of The WLOTO

@ﬁ DARTOIR LI t\@riwp

3 v 3 ey o) TP o gy B b Ty rn TR g oA o
Thast abbribuiage——y ooalas L LROd, nature of the cerminal
2 @

ring, cod technology---ere emolysed ueing the Losle pILELOLATS @

cdoa, opees, wud conleit. The dote pregontad gre 1itustrative of tha

sobeneial of chio nethed ralloy Caaon eubountive. An exhauetlve

enznlyels Lo wobt practical olnco she vecessary archosclogicel ceutvole
5

. g e @i ol .
con Lo roourzectad In only o fev Inotanstd.

Tho phyoleel ovidence of thros we sthodn of falllog
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Jmdicates thaet prlor to A.D. 600 treco wore fellad by breaking or fire
cirdling. After thic tiwe, fulling was sccemplishad by broaking ox
cuttlng with a hafted stone axa. Thus the tree-ring watorials lndlcate
¢he techuological developaent of the hafted axe about A0, 600 im the
northora part of the Southwest, A summary of thae avchacological
cccurronces of stone axan cowvoborates thils time of developmant.

The sugpection that doad wood was used In the maine-~thug
distorting the relationship botwean Lree~wing datos and archoeeclogleal
repoing-——bofore the use of the stonc axe is not osupporcad. Date
clustering of buwmed beam ends and prasosed of barhk s avidence that
vofuces death of trees by natural causces and suggests, on he Contyrary,
that even before the knowledsze of thoe ake censtvuctilon ¢lubors wore
obtained frvom living treas.

\1

¢ somstructlon ¢imbers often woent

G

Tacknological altarstion

%

beyond tha reolm of cbvious procticality. Doons preaeeve avidance of

o

oth dat onal bark stripplag and of shaping and sweothdng of the
and. Occaslonplly, the aatural taper of gha bole of the Crae wa
ghaned to o wnlfovm dinmetor.

%

Cortaln opecles of trees were prefovved {ow specliic puiposes.

The iotra-site distwibution of speeles weveals Cwo repotitive patterns.
Juniper wood do dound, whera o choteo axdetad, 4n grouad contact
pituations more freguently Chon the gofter conidews. Recognitlon of
che decay-racictont qualitics of this weod ls suggostade 4 ginmdlay
Gigh fraqueacy of pilayon pine in glrepite ond crash owoas 1o noted,

vinyon wood poscesses both proctical qualities of intonse heat and

11¢ele omoke cnd on cesthotle quaiiiy of pleagant prall.

£y
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Tn many areas, ptratlphe-boled conifers cuch an pandorosa pluc

and Douplan-fde ara aot readily obtainabla. Wnen theme apaclas do
ccour archacolorlcally da such arean, thay e ROTG COIROT in
covanonial structures than dn domastle or GLOTARD structurce. Thaoa
data pazallel thae common choevvatdon of wausual care dw tha construc-
clon of covemoatal otrustures and wmay wollect tha nature of tha
cetivity fow which tha ptructure wad bulle.

Soma diffavences in fvaquency of spacles through tima ave
noted, but, dus to a lachk of datallad data on proalcteric changos 4a
anvironmens, thasa ave $Lfficult Lo agsaus.

Tha nature of tha tasminal winge of trecs provides Information

=2

cn the fiwe of yane that cutting took placa. The pattamns of torndna

&

vlage suggest that the Humnow months ware fovored for cutting getlvity
ot Docketwokey ITIT elites. Such setivily concontratad in the planting

geccon may veflect the dimialchad wole of ageieulrure in Baskatumebow

subelctencs or o Qiffavence fw division of labor fuem that of cthno~

prophic puablo populatlonc. Porndnol pings from later oftes {(Pucblo
TITY do mot indlceto cutting cetivity during tho plantleg noaoo.
The patterms of tawminsl ringe of bowns fuam & clngle atiug-

cuve may ba used to detall tho aeasen OF constivetdon aetivicy withis

A

gha yoav. Sasketmakew houso bullding cook ploca fn eacly fall Iu
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CUARPTCER 1, TWIRODUCTION

Tima, whether relative or sboolute, 13 ono of tha basic
dlmensions of cochocology. To establish thic dimension aud to order

archacelogleal materials chronclog
[ w

X
2]

1cally, maay wmathode bava been
daveloped. Some of theso have booa devaloped, or st least unlquely

appliced, within avchacology 1 coelf, vhile others have been doavaloped

4o othor seleutific flalds ond have ouly later beew appliad to Cha prub-

lomo of archacology. Dendvechronslogy is one of the lattor.

braual vioge of conllicrous trecs dn the somtarld Southwast have

[ &2

con aployad da two besle infomational calepoerios. Tha varleblo
pattozns of the wings have provided an shootute tive sesle by whiceh
ana'e setiviclos 4n prohlctory bave besn accupately placed. Tha
cochndgues dmwvolved da thile proccas have baon degseribad by Douglaco
(Luiy, 2987, L946ay, Cleck (L937), wud othawa. Probloms of dutorpre-
totion of dates dorlved from twec-wing studles have hoon dlscussad by
Banmiccor (1962, 1965). The sase vings have also bown &
have o volationshlp to elimatic ovento and have boon ugad 08 o Toans
for polecelimatic roconubliuclivn (Douglave 1919). Ia {aee, dondvo-

ehronoloyy was £iret dewalopad by Pbouglaoco for thls purposa.  IGo

Avipons currenvly houses appeewminmataly 100,000 spaciveans fvon

Jdeation to spchacology cowe wuch later and, in @ sonse, acaldent-
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AT N U Lie i S F a4 B AT T M Y OITA T
CHAPTER 2. TRIZ-RIOG DATING AND ARCUAZOLOGY

Tha systematie ctudy of trae vinge began ncarly VO yeavs age ao

o

e

che lospived braln-child of a winple lovestigator. I& was not until

w

cwo docades loter that the tzoc-wiap plhenorenon Was &

tool ia archagology (Dannlster 1963 : 182). Yet the entiva parled of

it dovelopment Lo basle to the understanding of the cpplicetions of

the tool im crcheoology and the veasons behind sowe of thae fallures to

& n

wee the phenoucnen to weximun advastage o culiuwal lnterpratation.

Oronedaiing (1001-1914%

It poone comchow conclotent Chat the study of tree viogs waa

(%
¢lwese annlied in ficlds other then evchacolopy. Mamy, 1f net wost, of

2] % e
8 technd

the guaasitative dating wea used Goday bhad thelr owvlgline In

cthor ceiouccs. In the ceze of tree vings, it wes sotuonaimy. Andwow
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¢ bouglogs, the man Whiaoc
¢he potential of twee Tiags, was U sotvenome? at the Lowell Ghuwwvotory
ln Viogetafd, Avisons, bufore the tum of the contury. EBis particulop
intorest lay e the eyclic natuws of solar sativity, perticulazly cun

[

cpots, ced L1os relation o terwentrlel climate, Daocause the wolttoa

¥

vocowd of colar ectlvity extondad forther back fa time than that ol
porrestoiol waather, ke cavisloned tree growth ao o measurs of climate,

Dousicos' davestlgatien began lo 1901 and wes basad ob tha followiag

srerdces s (L) that the oiups of a troe are o wonsurd of s Louwd
P /
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: "o o g 2 S fro el
o lavgoly on ¢the amount O
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available wolsture, associally i drlew cldmates whewe tha quantity

of woloture 1o liuwltad and the 1ife gtvagole of tha twee is apainnt
drourhte vathew chan coupating wesatation; asd (3) thag thoexefove L
rlags ave o measuce of procdpliation (Douglass ”3;&: 341). lls wechod
fnvolvad fizet the proparation of o trow-growth curve, and for this
purpose plie trees growing in the lemediate eavivons of Viagstalf wewa
choen. In addition to conveniuvnee, Chooe trecs bad tvo obvious
advontazes,  Fiwse, the wolstura evailable co the tyees wus primardly
i the form of weilnfall and, gecond, Ghe averane apge af the treos wes

o

340 years, with soma ever SC0 yeare (Douglase 1914 322).

;\2

i lotter
quality ellowed a large backward cutension of the growth curve ln tho
vocowd of a sdagle Crec,

Ao ho worked on Che growth curve, Dougléss notlicad

o

re
o
o
L €4
o3
o

same pattorn of thick and thin winge could be identifice fwn dlffenc

7

trecs that grow during tho same time popled, fe alev notieed thel the

2

come pablorno could be scen Lu Chves grewlng nwal Drescolti, Avizona
w &

01

which was nearly 100 niles to the southwept of Flags walf and 1000 feet

lower fo elevation., The roeognltion of the woacurvent patiorns fn the

£

: , oy e 9 e o O oy 8 . OO S B
plogs waw the flvet siep in che formation of Che fundawenteld wrinclplde

of all tree~ring iavestigation ead iu rvelevred to o crosedeling.
Crosednting wan Flrot coteblished experimentally by Douglass L

1004 when he vecoguined the wing pattern fu o dead stunp whlch cllowed
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biw to speclly the actual daks thet waw worified by

ghe wan vho had cleared the loads
For tho vaxt decade Douplens contivued le work om vinge as
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climatdie dndicators aud on tho cotablishment of long growth cuwves
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cucccadad ia croscdating ldivimg trees growlng co Loy awey as gouthaera
fociuona (Dounlose 1914 323) and dewntad o gueal daal of effort to tha
taventligation of Soqueia in Collforala which at thel time hold
of extramely loag grewth wecowde. It was uping this peviod Chal
Douglass' long coseciation vith The Unlveruity of Avizcaa baegan la
1906,

Ar tha ond of chio poricd of tha developmant of Che Vasle
priveiple of dandwochzonology, Cha crosoduted saquonce oxtended back

o oy O - A a2 o I ] or o en Y g .
4o cimo noarly S00 yeows, based malawy oa Tiacstafld aren Lross.
P s

Bolativs Dacdag (L016-10209

Althourh Douplacs nover lost olpht of brea growths &o o climatle

ladicatow, an ovent occurrad im 1914 Chat Led hio off oa o tangonl.

3

Thic was tho appileatioa of the datdag potentlal of tzeo growih Co past

¥,

events 1o man'o hiotory. In Chat yosw Deuglass delivezad a popor af

£

(nd

the Corncgie Institution of Weshiaglon on chae re

e

atlonships batuoan
crea srowth snd elimable eyelus. The o whotanca of €he paper cowe €O

i

¢ho attonticn of Clark Wicslew of tha Auorleon Muosoun of Megural

ouclace 19353 109, Those watezlals wore wecolved da LOLO and wore
L%
goctions of living twacs growliag near preblotorie vulng. As o vooult

o his excmination of cha soctlons, Douglous bLoComa convinesd Chot
¢ L4

&

cooce from op fur oo northweotorn Mew Mexleo hod o petentlal of

£}

I3

e % 2 v S ¥ . " L A PP A ¢ L o [
dating with his ¥lagstell croes (Pouplane 1921 27). & Low yoom latoy
. ¥l corvad] = . P - - - ¥ T N S Y

Favl Te Mowrls cont Douglocs a smeil seloctlon of pra-stortc Lo

from the Aztee Ruln sud from Puchlo Donitwe in Chaco Canyon. Tho
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