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.1\BSTR ACT 

As part of Do l ores Cultural Resources Mitig at ion Program Fiel d 

Operations in 1978, a mag netomet er su rvey t es t progr~n was imp l emented to 

det ennine the eff ic ac y of suc h method s in fac il itating excavation 

strateg i es . The program was begun on 12 September 1978 an d was cont i nued 

unt il l ate October . A tot al of 46 20 by 20m bl ocks at 14 prehi storic 

s i te s wa s surveyed an d the result ant data sent t o the Univ er sity of 

Nebrask a fo r analys is and interpretation. By the r epo r t subm is sion date 

(May 1979) 90 percen t of the data had been processed; the r em ainder wa s 

completed in the summer of 1979 and the resu l t s were added to the 

manusc ript. Magnet ic anomal i es record ed at prehistor ic sites in the program 

area appear to ref l ec t several primary sou rces : preh istoric cu l tural 

architecture or features , geo l ogic al features , and modern ferrous art ifacts 

(na ils, cans , etc.). By considering the characteristics of each i ndi vidual 

anom aly , it is usual ly poss ible to make a preliminary interpretat io n 

regarding the source and the poten tial for recovering archaeo l og i cal dat a . 

Interpretat i on s of magnetic maps for al l of the 14 prehistor ic sites 

exam i ned in 1978 are pr esented and r ecommendations are made for future 

t es ting of promising anom al i es by excavatio n. 
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INTRODUCTION 

As par t of the Dol ores Arch aeol ogical Program, a mag net ic 

r econ nai ssance sur vey wa s impl emented in the f all of 1978 to as sist in the 

i nves ti gat ion of areas af f ec t ed by t he pro posed con structi on of the t~Phee 

dam and r eser voir an d other fac il i t i es . The pri mar y aim of the st udy was 

to use exi sting magnet ic su rv ey t echno l ogy to ai d in t he l oc ation of 

subsurface archaeol ogical f eatures and t o refi ne fi el d an d comp ut i ng 

t echn i ques t o improve the r esol uti on of magnet ic methods i n the Do l ores 

Val l ey an d si mil ar archaeol ogical areas . Pr el imin ary r es ul ts were 

presen t ed in the form of a progres s report subm i tted in Febr uary 1979 ; thi s 

r eport was submi tted for edi t i ng an d typ i ng to the Un i vers i t y of Col orado 

i n May 1979. Mo st of th is manuscr ipt is devoted to i nd i vidual s umm ar i es 

for each t ested si t e, i ncl ud ing descri pti ons of the suspect ed features, an d 

comput er ma ps of t he magnetic fi elds. 

The area t o be af f ected by pro j ect constructi on and other act ivi tie s 

conta i ns over 1000 prehi stor ic arch aeol ogi cal s i tes which r ange in age f rom 

perhaps 5000 BC (the Archa ic Trad i t i on) t o AD 1300 (the Ana sazi Tradit i on). 

t~ s t of the sites appe ar to be sm all in si ze , consist i ng of one or two 

house structures and other small er peripher al f eatures ; however, ther e ar e 

a f ew very l arge s i tes with 10-20 houses. The sites are si tuated in mo st 

case s on ri dgeli nes, hill oc ks or on gentle sl opes. The vall ey itself is a 

fl ood plain of t he Dol or es Riv er and the si tes in the vall ey are l ocated on 

flat lying sedi ment ary str ata with fe w important di scont inu i t i es. The 

bedroc k wh ich under li es t he si tes (usually encountered bet ween 1 and 5 m in 

-2-



I 

•. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I 
f 
I 

depth ) is a uniform sandst one an d ap pears to have weak magnetic 

propertie s. 

The archaeo l ogical f eatures excavated are constructed of a vari ety of 

natural materials ranging from adobe to sandstone blocks and wood 

substanc es. During archaeo l ogical excavati on s, burned feature s (potent ial 

magne tic anomali es ) are often encountered; these include burned pithouses, 

storage rooms , an d hearth s . Several of the sites have been disturbed by 

f arm ing and it is li ke ly that postarchaeol og ical i ro n objects are present 

on and in the sites . 

-3-
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MAGNE TIC RECONNAISSANCE FIELD WOR K 

The magnetic reconnaiss ance survey f i eld operati ons were in-itiated in 

Sept ember 1978 and were directed by Rob Hu ggins . For the first week, 

suit abl e field eq ui p~e n t was devi sed for accur at ely l oc ating the r eading 

point s, grids were set out t o define the bo undarie s of the survey, an d a 

field crew of three people was trained and t ested to ensure accurate dat a 

coll ection . The actua l survey commenced 12 Sept ember 1978 an d cont i nued 

unt il l ate October. Two quar ter gamma sens i t ive proton magnetometers were 

us ed to t ake r eadi ngs of tota l magnet ic f i eld in the difference mode wit h 

one stat i onary and one mo ving mag netometer. All the s i tes were surveyed at 

a 1 sq m sampling rate , and a tota l of 46 20 by 20-m "blocks" (13 , 400 sq m) 

was ulti mate l y sampl ed in th is fashio n. A more d eta il ~d presentation of 

magnet ic reconna i ssance field operat ions is presented by Hathaway [ 1] . 

-4-
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INTERPRETATIONS 

The results of t he r econna i ssance will be presented on a site -by-site 

bas is as the i nterpretation of each r equi res a separate report . The 

interp ret at ions follow a corrrn on f orm at : 1) a writt en desc ri pti on det ailing 

all of the perti ne nt anomali es with suggest ions abo ut t heir origin , 
. 

geometry, and depth (where possible ), 2) suggest ed location of excavation 

t est squ ar es , and 3) pro j ected ar eas of inter est outside the survey 

boundar i es. 

Data Description 

As in arch aeol ogy , physics has developed a nomenclature to aid in the 

accurate description of the quant i tie s wit h whic h i t deals. Thi s 

compl icat es communi cation in an interdisc i pl inary field such as 

arch aeomagnetism, so the fol l owing discussion has been inc l uded to he lp 

cl ar ify any ambiguity in the site-by-site descr i ption of the magnetic 

reconaissanc e . 

In simp li fied terms , a magnetic anomaly is caused by di f f erences i n 

the concentration , orientati on, and min eral ogical compos i t i on of the iron 

oxides bet we en the feature of i nt erest and t he surrounding medium . Thi s 

differ ence is known as t he "susceptibility con t rast " and i s produced by a 

variety of cu l tur al an d no ncu l tur al processe s . Whe n the contrast of a 

f eature has sufficient magnitud e, an " anomal y" in the earth ' s magnet ic 

fie l d can be detected in the vicini t y of the feature , using a proton 

magnet ometer. There are several cul tu ra l processes wh ich can prod uce 

suscept ibility contrast s . These are : 

1. Intense burning , found in f i re hearths and other burned 
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architectura l f eatures . Anomal ies produced by this process are 

genera lly the l argest in magnitude . 

2. Differences in compac tion of the so il, as foun d in frequen tly 

traveled pathways , masonry structures, and softer fi ll in bur i ed 

arch itectural f eat ures . 

3. Organi c fermentatio n, as occ urs in tr as h-fill ed cists or food 

stor age areas . Product ion of this contrast requ ires moisture so it 

is of l esser import ance in the dry Dolores area . 

Delineation of cultural f eatur es wo uld be simplifi ed if not for 

noncultural geological an d mor e recent processes . Because of varying rate s 

of sedimentat ion and ch an ges in source areas, so il in river bottoms and 

flood plains such as the Do l ores Vall ey can have a variety of 

susceptib ility contrasts and introduce unwanted anomali es. Other 

anomali es , such as those resulting from other artifact s of iron impl ement s 

of historic origin, al so conf use the magnetometer readings. 

Anomal i es produced from cultura l and noncultura l proc esse s have a 

large range of sizes and shapes . One of the mo st distinctive sh apes is the 

"dipole , " whic h is typified on a SYMAP or a li ne contour map by a hig h 

reg ion with a closely associat ed low, or negative , region . Undisturbed 

prehistor ic culturally formed dipole anomali es al so have an "or ientat ion" 

wh ich can be used to distinguish them from recent or geo l og ic f eat ures. In 

the former case a l ine drawn from the center of the hig h to the center of 

the low , points toward the magnet ic north po l e present at the time the 

anom aly wa s formed- whi ch was i n the range of 0 degrees to 10 degrees E of 

our presen t -day magneti c nor th. This parti cu l ar ori entation will be 

refer red t o as "normal" as it is the posit i on i n wh ich mo st dipo l e 

prehistor ic anomal ies are fo rmed. This position is contrasted wit h 
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"reoriented" dipoles , whose orientation is other than 0 degr ees to 10 

degrees E of north. The sources of reorient ed dipoles are usu ally 

nonarchaeo l ogica l in nature . Shall ow , l ocali zed archaeological feature s 

such as f i re hearths and we ll -decayed cists produce normally oriented 

dipoles who se l ow contribuion is about 15 percent of the high . Bit s of 

meta l, ign eou s glacial bou l ders , and other nonarchaeo l og i cal magnet ic 

material s usually produce reoriented dipo l es wh ich typically have a l ow to 

high rat io of greater than 15 percen t . 

If an anomaly-producin g feature is l es s l ocalized an d more ex t ended , 

the contri bution from the l ow is reduced, often to such an extent th at only 

a single hig h regio n is detectab le with the magnetometer . In other case s 

on ly isolat ed. l ows or negat ive anomali es are observed, a result of a 

reduced suscept ibility contrast. Th ese types of anom alies are known as 

"monopoles ." High monopoles occur over larg er or deeper burned features 

such as the pithouses at Dos Casas Hamlet (5MT2193) , over fr equent Jy 

traveled pathways, or over masonry structures with a high suscepti bility 

contrast. Geological features such as r esedi mented stream beds can also 

prod uce l ow or high monopo l es depending on their suscept ibility contrast ; 

the size of these l at ter phenomena usually suggests they are 

nonarchaeo l og ical. In surrrnary, archaeo l og i cally encountered magnet ic 

anomali es can be describ ed as a continuum rang ing fr om the dipole t o the 

mono po l e, each wit h a different possible shape , ori entation, and 

magnitude . 

Depth cal culations to features are sometimes possib le an d ar e 

el ementary if the source can be approximated by a sing le point dipole or 

monopo le . This depth est imat ion is gained from a formu l at ion ~nown as the 

full width half max i mum met hod ( FWH M). In this case the depth to the 
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feature from the senso r is equa l to the width of the anom aly profile at on e-

half the maximum value . 

Where practical, actual susceptibility meas ur ements have been taken 

from so il sampl es of the archaeol ogical features, using a separate 

in st r ument . Th ese measur ements can be used to create models of \'lhat the 

magnetic field might l oo k li ke over id eali zed features , to aid locati on and 

depth estimation s. 

Fortunately, most of the noncultural anomali es have either distinctive 

sh apes or orientations wh ich distinguish them fr om archaeo logical ones . 

Ho we ver , there are cases where the differ ence is indistinguish able , for 

example , when archaeological sources have been physical ly reoriented or 

when nonarchaeo logical sources are small in magnitude an d have field s 

dir ected northward s. The so l ution to many of these prob l ems appear s t o lie 

in a combination of ana lytical cal cul at i on an d pla i n exper i enc e. However , 

there are cases where the source produces an ambiguous anomaly and on ly 

excavat ion will yi eld the answer . 

Assignment of Test Squares 

The tes t squares on eac h gr id were chosen on the bas is of sever al 

interacting criter i a. For each site we have a high degree of confidence 

that certain anomal ies are caused by cu l tural feature s, whereas other s ar e 

due to recent historic al, geol ogical or unk nown f actors. Consequently , 

tes t square s over suspected cul tural anomali es are numbered in pref erred 

order of excavati on, wi t h "l" i nd i cat i ng the square in wh ich there is a 

greater li ke li hood of encountering an ar chaeo l og ical feature . However, 

digging a ster i le square reduces the probab ili t y of si milarly numbered 

squares being productive , so a dec i sio n sho uld be made whether i t might be 
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worth continu i ng the ir excavat ion. So1ne suspected no ncult ur al anomali es 

are al so occas ional l y of i nteres t , and it wo uld be usef ul to excavate th em 

if ti me permits ; this wo uld give a bet t er understanding of t heir so urce an d 

ass i st i nterpretation vJhen si mil ar respon ses recur . Test squares ov er 

th ese anom al ie s hav e a si1n i l ar pr ior ity sch eme but they ar e marked with an 

"E" t o disti ngu i sh t hem fr om test squares of pri mary inter est. 

Areas of Proj ected Interes t 

Some of t he anomali es extend off the ma p or imply feat ur es in areas 

not surveyed. A suggestion has been mad e in each case as t o the di rec tio n 

t hat th e survey mi ght t ake , if a deci s ion i s mad e to extend t he gri d. 
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RESULTS OF THE ANA LYSIS 

Analys is of the data coll ected in the fi eld and subm i tted to the 

Un i vers ity of Nebrask a in the f all of 1978 wa s approximate ly 90 percent 

compl ete by the subm i ss ion da t e of th is repor t (May 1979); the rema i nder 

wa s comp l eted during the foll owing summer. De t ail ed analys is and fini shed 

map s ar e no w compl et ed for all s ites (5MT002 3, 5MT2192, 5MT21 93 , 5MT2194 , 

5MT2198, 5MT2199 , 5MT2203 , 5M T2236 , 5MT2844, 5MT2848 , 5MT2853 , 5MT4478 , 

5MT4 512 , 5MT4545 , and 5MT461 4); a site-spec i fic discussion of analyti ca l 

results to date i s presen t ed be l ow for the 15 sites. Bef ore the detai l ed 

disc uss ion , a glo ssary of t echnical t erms is i ncl uded to aid in 

inter pret atio n . 
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Gl oss ary 

A br i ef gl os sary of t echnical terms us ed in t he s i te-spec if ic 

narrative is as fo ll ows : 

dipo l e - a feature whose anom al y is character i zed by an assoc i at ed 

l ow-high pa ir . 

normal dipole or i entation - a li ne , f rom the center of the hi gh t o 

the cent er of the l ow, poi nt s bet wee n 0 degree t o 10 degr ee 

eas t of nor t h 

r eor i en t ed dipo le- the li ne , f rom t he hi gh t o the l ow , point s other 

t han f rom 0 degr ee t o 10 degr ee east of north. 

monopole - a f eat ure wh ose anom aly is a separate hig h or a separ ate 

low. 

su sceptib i lity contr ast - a quant i t ativ e measu r ement of the magn et ic 

proper ti es of a fe ature dist i nc t fr om the magn eti c 

proper ti es of the mater i al wh i ch surrounds i t. 

Hi gh posit ive susceptib il it y = hi gh anom aly 

Low pos i t ive su scept ibility = l ow anomaly 

Negative suscepti bility = negat i ve anom aly 
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Site 5MT0023 (Grass Mesa Village), Gr id 1 

Gri d 1 at Site 5MT0023 (Gr ass Mes a Vill age ) was surveyed on 3 and 4 

Oc tober ; Grid 1 covered two fu ll bl ocks (20 by 20m ) and t wo ha lf blocks 

(20 by 10m). Several prob l ems were enco unter ed in the field and during 

the data proces sing; corrective measu res were t aken wher e poss ible . Thick 

vegetati on on the site i mpeded progre ss and had to be r em ov ed manua lly . 

Holes l arge enoug h to affec t the mag net ic field were pr esent at several 

l ocations and had to be mapped carefu lly i n re l ation to the survey grid by 

the fie ld crew. Th ese irr eg ul ariti es are t oo numerous to li st; the reader 

sho uld refer to the original field notes for a comprehens i ve map. Besides 

the small "pot hole " topograph ic ir regu l arit i es, a l arge c i rcu lar 

depression approximately 25m in diameter an d 2 m deep in the center wa s 

includ ed in the grid locat ion. Because of the moderate slope of th e 

depression , pronounced effec ts on the magnetic fi eld are un li kely . The 

magnet ic features visible within the depression are caused by varying 

susceptibility contrast s rather than by contributio ns from the topography . 

During the course of the survey, sever al ferro us met al objects wer e 

f ound on the site and removed. Erratic readings in other l ocalized areas 

suggested the presence of f erro us me tal ob j ec ts buried beneat h the sur f ace ; 

the effect s of these objects were reduced dur i ng the data processing , but 

some ambi guities still remain . 

In an attempt to minimize the sm aller topographic effec ts, the 

topograph ic variation was pl otted directly on the li ne contour ma ps during 

analysis which allowed a qual itative j udgmen t of how the terrain affected 

the magnet ic field. The unf il tered, desp i ked magnetic fie ld is shown in 

the two di fferen t magnetic r epresentations of the surveyed are a , Figure 
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Fi gure 7.1: Magnetic co nt our map (SYMAP) of Gri d 1, 
Site 5MT002 3, Grass Mesa Vill age . Th e 
contour l evels i nc l ude dat a r an ges of 
30 , 25 , 20, 20, 20, 20, 20, 20, and 30 
quarter gamm as. 
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7.1, the SYMAP , and Figure 7.2 , the li ne conto ur ma p. The despiking 

procedure (to remove large intrusions in the field most li kely caus ed by 

ferrous objec ts) was calcul ated by hand an d involv ed rep l acing the 

irregu l ar data value by an average of its surrounding neighbors . In total, 

about 60 data values wer e rep l aced by this method, wh ich improved the 

resolution of the type of anomal ies suspected to be caused by 

archaeo l ogical features . 

Filtering method s were ut ili zed in an attempt to gain mo re 

information . Convolution f il tering was carr i ed out on the data an d 

par ameters were chosen to enhanc e anom al ies that were 1 to 2m wi de (Figure 

7.3 ) an d 3 to 5 m wide (Figure 7.4) . 

In exam ining the des piked, unfi l t ered data (Fi gures 7.1 an d 7.2) , a 

few dominant features are evid ent. The l arge depression is magneticall y 

lower than its surrounding s . Thi s impli es a fe ature which was originall y 

deeper than at present and wh i ch has accumu l ated a depth of l ess 

consolidated sediment . This appear s l ike ly, as the so il has the 

characteristics of wind blown depos ition . 

In the center of the depression is a pronounced high, centered on 

po i nt (32N , l1E ), wh ich rises abo ut 20 ganm as above the background ( assumed 

to be about - 65 quarter gammas in thi s local e) . FWHtv1 measurement s sugge st 

an unreasonab l e depth ; it can on ly be i nferred t hat the so urce might be a 

buried , burned feature . Ho we ver, t he presence of a low anomal y to the 

northwest i ntroduces an ambiguity : whether the high is actu al l y an isolated 

monopo l e. If the high and low are magnetical ly assoc iated, the anomaly 

might be caused by a pi ece of metal. In Figure 7.3 (the band pass filtered 

data wh ich enhanc e anomalies under 2m wide ) the high an d low anomal y ar e 

more distinct ; ano th er high, at point (28N,26E ), appears, which was 
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Figure 7. 2: Line contour map of Gri d 1, Site 5MT002 3 
with 10 quarter gamm a contour intervals . 
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Figure 7.3: Magnetic contour map (SYMAP) of Grid 1, 
Site 5MT0023 , showing data filtered with a 
convol ution filte r to enhance anomalies 1 to 2 
wide . Contour l evels inc l ude dat a 
ranges of 23, 7, 6, 4, 4, 5, 6, an d 23 
quarter gamm as . 
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Fi gu re 7.4 : Magnet i c co ntour map ( SYMAP) of Gr id 1, 
Site 5MT0023, showi ng dat a fil t ered wi t h a 
convolution filt er to enhance anomali es 3 to 5 
wide . Cont our l evels i nc lude dat a r anges 
of 30, 25 , 20, 25 , 15 , 10, 10, 15 , 15, 
and 20 quarter gamm as . 
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masked in the unfi l tered data (Figure 7.1). Like the l arger monopo l e hig h 

to the southeast , this high is close to the l ow but l acks the tight 

associat i on that is characterist ic of the anomaly caused by an i ron ob ject . 

In sumnary, it appears that there is a f eature in the center which might 

have archaeo l ogical affi li ations , but if the source is en tire ly cultur al it 

is 1no re compl ex than a si mp l e heart h. It is wo rth inv estigating , and an 

excavat ion test square has been ass igned to the anomaly (Fi gure 7.2). 

Around the periphery of the depress i on is an area of high magnet ic 

variability . Thi s is due in par t to the topogr aphy an d in part to some 

unwanted f er rous con trib ut ions to the magnet ic fi eld that the des piking wa s 

un ab le to r emov e. Al thoug h several anomali es ar e visible, on ly those whic h 

appe ar to have archeo l ogicall y sig nifi cant contributions to the magnet ic 

fie ld (account i ng for topography an d metal ob j ect s) have been se l ected as 

test l ocations . The first , visible in the are a (ll-1 4N , 6E ) on the l ine 

contour map (Fig ure 7. 2) an d on Figure s 7.3 an d 7.4, is a monopo le hig h 

suggestive of a burned reg ion . Because of the di sturbances in the fi eld 

in troduced by des piking an d filtering , depth est imates to the source of the 

anomal i es have not been consid ered in the foll owing cases. 

Another monopo l e high of potent i al interest is l ocat ed at poin t 

(11N,l5E) . Th ere are no despiked points here and no prominent topography; 

thus the contribution might be fr om a burned feature. 

The next mono pole high is l ocated within the points (11N,l9E) , 

(1 6N ,22E) , (15N,27E ), an d (11N,24E ) , and correspond s to a sect ion with a 

mound of earth in the cen ter , but the anomaly appear s to be somewhat l arger 

than the contribution expec t ed from the topographic f eature . Recommended 

locations of excavation test squares are indicated in Figure 7. 2. The 

third anomaly in thi s area, character i zed by high mag netic variance , is a 
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circular l ow , situat ed ar ound the point (1 4N,33E ) . It has al l the 

characteristics of a circular feature f il l ed with so ft sediment and is best 

illustrated in Figure 7. 4. 

Another reg ion of interest is a monopo l e high centered on the po int 

(33N,38E) . The area is topographica ll y flat and there are no despiked 

points close by . It appear s to be one of the better possibiliti es fo r 

indicating an archaeol ogical feature . 

One anomaly vi sib le on the filt ered map is almost und etectab le on the 

unfiltered data . It is a mo nopo l e high situated on the point (30N,31E ) and 

appear s t o indicate a burned feature . 

In summary , there are other anomali es which might have archaeo logical 

sources but because most of these anomali es have a close association wit h 

the topograph y or an irregu l ar data value cau sed by meta l ob j ec ts , there is 

a degree of uncertainty about the source . This region of Grass Mes a 

Village represents cond iti ons wh ich tax the utility of the magnet ic 

reconnai ssance method by introduci ng enough nonarchaeo l og ical debri s t o 

greatl y increase the possib ili t y of erroneous interpretation . The magnetic 

ma ps c an be used to se l ec t other excavation test squares , but the 

probability of success is reduced. 

Site 5MT0023, Grass Mesa Vill ag e , Grid 2 

The data col l ection at Si te 5MT0023, Grid 2 (Figure 7.5), commenced 

on 11 May 197 9 and continued intermittentl y unt il the beginning of August . 

Gr id 2 is l ocated east of Gri d 1, which covers the depress ion on the west 

end of the s i t e. Repetition of two bl ocks was neces sary because of 

incon sistency in the data caused by the high ly i rregu lar t err ain an d 

instrument difficulti es . Although the magnetic field over Gri d 2 has a 
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hi gh degree of var i atio n, individua l anomali es of potential archaeological 

interest are much more dis tinct than on Grid 1. Sever al igneous river 

cobb l es composed of a rock with a typ ic al ly high magnet ic contrast were 

found on the site . Th ese cobbl es cou ld be the source of the strong 

local ized dipole and monopo le anomalies found intermittently on Grid 2 an d 

in abundance around the periph ery of the l arge depressi on on Grid 1. Some 

of these strong anomali es can al so be accounted for by the presence of 

ferrous objects, such as tin can s found on the surfac e. 

The topograph y of the site was high ly irregu l ar an d con tributed to 

difficulties in both the data analysis and the field wor k. Copi es of the 

field maps drawn by the field crew are shown in Figures 7.6, 7.7, 7.8, 7.9 , 

an d 7.10 and proved very usefu l in disti ng ui shing the po t en tial 

archaeo l og ical anom alies from those caused by terrain. 

After pre li minary analysis , in ear l y Ju ly, info rmat i on on Bl oc ks C an d 

D wa s sent to the Dolores Prog ram, with a desc ription of four anomali es an d 

a comp uter map, for use in the fie l d. Once the data on the remaining t hree 

blocks arrived an d wer e interpreted, a second pre l iminary r eport was sent 

(o n 2 August ), i nc l uding maps and an ex planation of the j uxtapo sition of 

Grid 1 an d Grid 2 (shown in Figure 7.5 ). The r emainder of the repor t 

re -exam ines each anomaly to attempt a mo re exacting descr iption as we ll as 

showing some other filtering experiment s wh ich reveal ed two more anomali es 

of potential arc haeo logical interest. The anom ali es are indicated in the 

SYMAPS (Figure 7.11 an d 7 .12 ) an d t he l ine contour map (Figure 7.13) of 

Gri d 2, Site 5MT002 3. 

Anoma ly la 

This anomaly appear s to be a li ke l y pitstructure . It i s a mono pole 

high located at point (3 8N,40E ) with a small low t o the nor th , suggesting 
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Figure 7.5: Out li ne of the block designations for 
Site 5 t~T002 3, Grid 2 (upper diagram ), an d 
pos iti onin g of Grid 1 with respect to 
Grid 2 (l ower di agram ) . 
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Figures 7.6 , 7.7, 7.8 , 7.9, an d 7. 10 : Field map s 
showing approximate topographic relief for 
Blocks A, B, C, D, an d E on Site 5MT0023 , 
Gri d 2. Depth of depressions are expressed 
in centimeters . 
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Figure 7.11 : Magnet i c contour map (SYMAP ) of 
Blocks A, C, and D, Grid 2, Site 
5MT002 3 . 
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Figure 7 .12 : Magnet ic contour map (SYMAP) of Blocks 
B an d E, Grid 2, Site 5MT0023. 
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Figure 7. 13: Line contour map of Grid 2, Site 5MT0023 
with contour intervals of 20 quarter 
gammas . 
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t hat the str uc ture is compo sed of burned material. The an omaly is too wide 

for st andard depth esti mations. Th ere is a l obe which extends to the 

southwest, but it is difficult to asses s wh at t he cause of th is might be . 

However , the anomaly warr ants inv esti gation . Profil es of the potential 

pitstructure are shown in Fi gure 7.14. 

Anoma ly 1b 

This is also a li ke ly can didate for a pit structure . The similarity of 

this anomaly at point (29.5N,36E ) to Anom aly 1a suggests they might be 

con t empor aneous (they are simi l ar in sh ape and magnitude, and both have 

small associated l ows to the nor th). Because of the width of the anomaly 

depth calculations are inaccurate , but a moderate depth of under 1m is 

likely . Profiles are shown in Figure 7.15. 

An om aly 1c 

This anomaly is a monopo le high sit uated abo ut the point (24N,32.5E) 

and al so has pitstructure charac teristics . It has a different magnitude 

than the previous two anomali es and has a strong low the southeast which 

suggests the possib ili ty t hat the anom aly is due to a metal obj ect. A test 

square here would be valu able to reso lve the ambiguity; its profile is 

shown in Figure 7.16. 

Anoma ly 1d 

A small er , more diffuse monopo le high is l ocated at poi nt 

(36.5N,53.5E); of the four anomalies, this appe ars to be the l east likely 

cho ice for a pitstructure . There is a l obe which extends to the 

southwest to two other anom alies which may be assoc i ated features such as 

fire hearths ; agai n, no depth calculations could be made. A profi le is 

shown in Figure 7.17. 
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Fi gure 7 . 14 : r~ agnet ic pr of il e s of Anom aly la , a 
potential pi tstructure i n Gri d 2, 
5M T002 3 . The to p profi 1 e ( a ) is 
according to an eas t -west ax is (on 
Gri d Line 38N), wh il e the bottom (b) 
is ori ent ed nort h-south ( on Grid Lin e 
40E ). r 
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Figure 7.15 : Magnetic profiles of Anomaly lb , a 
potent ial pitstructure in Grid 2, 
5MT002 3. The top profile (a) is 
oriented east-we st , on Grid Line 29 N, 
whi l e the bottom (b ) is north- south, 
on Gri d Line 30E . 
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Fi gur e 7.16 : East -west magnet ic profile of Anomaly lc, 
an ambiguous feature in Grid 2, 5MT002 3. 
Profile ori en ted on Grid Line 23N . 
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hnomaly 2a an d Anoma ly 2b 

Two weaker mo nopole highs , l ocated at the point s (38.5N,34.5E ) an d 

(41.5N,36E) , could represent features assoc i ated with the suspected 

·pitstructure shown by Anom aly la. They might be ac tivity areas wher e 

burned material is present. Profil es are shown in Figures 7.18 an d 7. 19 . 

Anomaly 2c 

A monopo l e high is l ocated at po in t (35.5N,28.5E ). This anomal y 

covers a fairly broad reg ion and is no t sufficiently defined to sugge st 

other than a burned reg ion for the source . A prof ile is shown in Figure 

7.20 . 

Anomaly 2d 

The anom aly is a monopole hig h located about the po int (30N,51E ). 

Al though this is suggested as a per iph er ~ f eature to either Anomaly 1d or 

3b , both of which are poss ible pitstructures , the anomaly itself might 

represent some burned architectural f eature . The anomaly has a simi l ar 

shape to other pitstr ucture anom ali es but its mag ni tude is no t as l arge , as 

shown by Figur e 7.21, the v1e st - t o-east pro file. In sunrnary, it is l ikely a 

burned feature , possibly ar ch i tectural. 

Anom aly 2e 

A broad monopole high i s centered on point (40N,51E ). As it s 

magn itude is wea k and it has a broad extent , it is possib l y a burned or 

compacted regi on. Figure 7. 22 i ll ustrates the prof il e . 

Anomal y 2f 

Thi s f eature is a small, l ocal ized rise in the background at po int 

(33N , 52E ) whose profil e is shown in Fig ur e 7.23. If it is an 

archaeolog ical featur e, it mi ght be a fire hearth. 
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Figure 7. 17: East-west magnet ic profile of Anomaly ld , 
an ambiguous feature in Grid 2, 5MT002 3. 
Prof ile posit i oned on Grid Line 36N . 
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Figure 7 .18 : East-west magnet ic prof i le of Anomaly 2a, a 
feature possib ly associated with Anomaly 
la , in Gri d 2, 5MT002 3. Prof il e positioned 
on Gri d Line 39N. 
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Figure 7.19 : East - west magnet ic prof il e of Anomaly 2b , a 
f eature possi bly assoc i ated with Anomaly la, 
in Gr id 2, 5MT0023. Pro fil e pos i tioned on 
Gr id Li ne 41N . 
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Fi gur e 7. 20: East-wes t magnet ic profil e of Anomaly 2c, a 
burned are a, in Grid 2, 5tH0023. Prof ile 
po si ti oned on Gr id Line 28E. 
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Fi gure 7.21: East -west magnetic prof il e of Anomal y 2d , a 
possib l e burned f eature, in Gri d 2, 5MT002 3. 
Profile positioned on Grid Line 30N . 
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Figure 7.22: East-west magnet i c profi l e of Anomaly 2e , a 
possib l e burned area , in Gri d 2, 5MT0023. 
Prof il e pos i tioned on Grid Li ne 40N . 
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Anomalies 2g, 2h, 2i , 2j 

These small l ocali zed monopole highs occur at point s (34N ,4 2E ) , 

(35N , 44E ), (37.5 N,47 . 5E ) , and (39N,46E ). They could be sm all burned 

features near the surface, perhaps fire hearths . It is esti mated that 2g 

an d 2h are associated with the suggested pitstructure represented by 

Anoma ly la. Anomal ies 2g, 2i , an d 2j sugges t source s wh ich lie at a 

maximum of 0.5 m beneath the surface . The profiles of each are shown i n 

Figures 7 . 24 an d 7.25 . 

Anoma ly 3a 

A monopo le high at poi nt (15.5N , 32E ) is situated in a region of 

genera lly higher susceptib il ity contrast. If the anomaly represents an 

archaeo l ogical feature , it might be a pit str ucture . A profi l e is shown in 

Figure 7.26. 

Anomal y 3b 

This magnetic feature is an elongate mono po l e high centered at the 

point (24N,51E ). The magn i tude of t he r esponse suggest s that i t is an 

extensive we ll -burned phenomeno n, probab ly a pi tstructure . A profile i s 

shown i n Figure 7. 2"?. 
I 

Al though this anom aly i s reduced in magn i tude , its shape suggests 

another pitstructure . It i s located at the point (29N,l3E ) and its profile 

is shown in Figure 7.28 . 

Anoma l y 3d 

This monopole high , situated at the poin t (29N,22.5E ) i s the l ast 

reasonab l e choice for a pitstructure . Its magnitude i s substant i ally 

reduced but the anomaly reta i ns el ements of pi thouse form ; a prof il e is 

shown i n Fig ur e 7.2 9. 
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Figure 7.23: East-west magnet ic profile of Anomaly 
2f, a possible hearth , in Grid 2, 
5MT002 3. Profile positions on Gri d 
Line 33 N. 
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Fi gure 7. 24: East-west magnet ic profiles fo r 
anomalies 2g an d 2h , possib le fire 
hearths assoc iated with Anomaly la, in 
Gri d 2, 5MT002 3. The t op profi le (a) 
represen ts An om aly 2g (profile 
positioned on Grid Line 34N ), the 
bottom profile (b) is 2h (profile 
positioned on Grid Li ne 47 N) . 
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Figure 7. 25: East-west magnet ic prof il es fo r 
Anomali es 2i an d 2j , possib l e fire 
hearth s, in Grid 2, 5MT002 3. The to p 
profi le ( a) represents Anomaly 2i 
(positi oned on Grid Line 47E), t he 
bottom profile is 2j (pos i tioned on 
Grid Line 39N) . 
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Figure 7. 26 : East-west magnet i c prof il e for Anomal y 
3a, a possi ble pi tstructure , in Gri d 2, 
5MT002 3 . Pr ofil e positioned on Gri d 
Lin e 16N. 
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Figure 7.27: East-west magnet ic profi l e of Anomaly 
3b , a possib l e pitstructure , in Gri d 2, 
5MT002 3. Prof il e positioned on Gri d 
Li ne 25 N. 
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Figure 7. 28 : East-west magnetic profile of An om aly 
3c , a possible pitstructure , in Gr id 2, 
Site 5MT002 3. Profiie positioned on 
Gr i d Line 30N . 
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Anom ali es 4a and 4b 

If An om aly 3a r epresents a pitstr ucture , t hen these t wo anom ali es, 

l ocated at point s (14 N,36E ) and (17N,38E), r es pectively, are potenti al 

peripheral hear t hs . Con t r i but ions from geol ogi c al phenomena are strong in 

t his r egi on and these anom ali es are we ak, so t here is a good deal of doub t 

in th is assessmen t . Prof il es are sh own in Figure 7 . 30. 

Anomaly 4c 

The anom aly is a small mono pol e hig h at po i nt (1 8N,53E ) wh i ch is 

per haps a hearth. It is ill ustr ated by the profi l e shown i n Figur e 7.31. 

Anomaly 4d 

A mo nopo l e high located at the poin t (14N , 54E ) i s design at ed Anom aly 

4d. This anom aly is rather pu zzl ing ; al though the shape and area are 

sugg esti ve of a pit st ructure , the profil e (Figure 7. 32 ) sugg est s it is very 

cl ose t o the surf ace . As we ll, the presence of a low t o the west mig ht 

i mp ly contr i but i ons fr om a metal obj ec t. Al t hough th ere i s the poss ib ility 

that t he source i s nonarchaeol ogical, it is worth invest i gat ing. 

Other Anom alies 

The r em ain in g anom ali es have shapes and mag ni tudes wh ich are t oo 

i ndistinc t to suggest specific f eatures ; however , t hey have charac t er i st ics 

whic h imply an arch aeo l ogical source. Th ey ar e as foll ows : 

5a- a small mo nopo le hi gh at po int (33N ,2. 5E ) 

5b - a mo nopo l e high at point (24. 5N8E ) 

5c, 5d - monopole highs in a r egion of geo l ogic var i atio n at po ints 

(23. 5N,l9.5E ) and (22N , 22E ) 

Beca use of t he abundance of pot ent ial pit st ruc tu re anomal ies on this site, 

a filt er was des igned to exam i ne th e dat a for suspected archaeo l ogical 

f eatures measur i ng one to t wo m wi de that might be hi dden by high 
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Figure 7. 29: North-south magnetic profile of Anomaly 
3d, a possib le pitstr ucture in Gri d 2, 
5MT0023. Profile is on Grid Line 22E . 
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Figure 7.30: North-sout h magnet ic pro files of 
Anomali es 4a an d 4b , possib le 
peripheral hearths in Grid 2, 5MT0023. 
The to p profile (a) r epresents Anomaly 
4a and is positioned on Grid Line 36E . 
The bottom profile (b) is Anomaly 4b, 
pos i tioned on Grid Lin e 36E . 
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Figure 7.31: North-south magnetic profi l e of Anomaly 
4c, a possib l e hearth in Grid 2, 
5tH0023. The anomaly is positioned on 
Grid Line 53E. 
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Fi gure 7. 32: North-sout h magnetic profil e of Anomaly 
4d, an ambiguous feature in Gri d 2, 
5MT0023. 
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background l evels . Convolution filt eri ng was per formed on all th e data, 

and two additi on al poss ible pitstructure anomali es were found in the 

northeast section of the grid in Bloc k E. Figure 7.33 depicts the filt ered 

ver sion of the data, with the anomalies l ocated at points (24N,5 8E) and 

31N, 59E) . 

In summ ar y, sever al anomali es are pr esent in t he data wh ich might 

represent pit str uctur es and associated f eatures such as fire hearths . The 

noise l evel in the data is higher than in mo st of the sites in the project 

ar ea due to undu l ate terrai n, ign eo us cobb l es, and metal debris on site 

5MT0023. This introduces a higher degree of amb iguity for this site , but 

many of the higher pri ority an om alies look promising . 

Location of Test Squares 

All previous ly menti oned an omalies are enc l osed in the numbered 

rectangles shown in Figure 7.13. The numbering system is a priority list 

with "P indicating the squares in wh ich there is the highest probability 

of l ocating cultural feature s. Exc avation should begin within the 

rectangle - the feature causin g the anom aly is mo st likely directl y below 

that area . For additional information concerning the test squares and 

t erms us ed in the descript ion of the anomali es, refer to the Introduction . 

Site 5MT2192 , Ph easant View Hamlet 

Surveying at Site 5MT2192 began on 9 September an d continued 

interm i ttent ly un til 2 November, in wh ich time a fiv e-block area wa s 

covered. When the data were initially examined in 1978 , sever al l inear 

t rend s were apparent on the map. As the trends were parallel to the 

direction of the magnetometer t raverse s, it was suspected that instrumen t 

malfunction had caused i rregu l arities in the data; traverses were rerun 

-81-



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

Fig ure 7 .33 : t~ag neti c fi eld on Bl oc k E, Gr i d 2, 
SMT002 3, convolut ion filt ered t o 
enh ance poss ible pit st ruct ure 
anom ali es. Two additi onal anom ali es 
are visible at (24N, 58E) and 
(31N , 59E ) . 
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later in the seaso n to ascer tain whe ther these lin ear feat ure s wer e re al. 

Cl ose corre l ation was ob tai ned between the t wo sets of r eadings , indic at i ng 

the presence of l on g li ne ar sources . 

There is an abu ndance of anom ali es on these si t es wh ich might be 

i nterpr et ed to indicate arc haeol ogi cal f eatu res . These anom al i es are shown 

in Figure s 7. 34 an d 7. 35 an d are di scussed as foll ows : 

Anoma ly la 

This anom aly , a mono pole high at point (32N, 40E ), represent s a 

pitstructure . It has a lobe t o the south, which might indic ate an 

antec ham ber or ven til ator syst em , and a conti nuat i on of a hig h ridge 

ext ending south we st fr om the pi ts t ruc t ure , wh i ch mi gh t ind icate some other 

bur ned mater ial or acti vity are a. A prof i l e of the anom aly i s shown in 

Figur e 7 .36. 

Anomaly lb 

Thi s monopo le hig h al so suggest s t he presenc e of a pitstructure 

cen t er ed at the poin t (25N,l 3E). Although the anom aly has a reduced 

magnitud e, it has a t ypi c al pit str uct ur e shape and has lobes extending t o 

the north fo r a short di stance and to t he south, an ar ea of high var i ance 

wh er e it is diffi cult to suggest i ndivi dua l f eatures . A prof ile is shown 

in Figur e 7.37 . 

Anomal y lc 

Th is anom aly , l ocated at po int (35N,48E), al so has a pit st ruc ture 

outlin e . However , i t is more i rreg ul ar in sh ape and as a consequence mi ght 

be a burned are a; a prof il e is present ed in Figure 7. 38 . 

Anom aly 2a 

Th i s l ar ger pl at eau high sur rounding the point (40N, 39E ) suggest s t hat 

the so urce of the anom aly i s either sl ight ly burn ed or compact ed or both . 
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Fi gure 7.34: Magnetic conto ur map (SYMA P) of Si t e 
5MT2192 (Ph eas an t View Haml et ) with 
contour i nt erval s of 4 quarter gammas . 
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Figure 7.35: Line contour ma p of Site 5MT2192 with 
10 quarter gamma conto ur intervals. 
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Figure 7 .36 : East-wes t magnetic prof il e of Anomaly la, a 
probable pi ts t ructure , 5MT21 92. Pro file 
is cen t ered on Grid Li ne 32 N. 
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A large area has been enc l osed i n 2a because of the size of the anom aly and 

the presence of a region of high variance to the south, both of whic h 

increase the likelihood of fi ndin g an archaeolog ical source . Perhaps there 

are some f eat ures there wh ich are associated with the pitstructure . A 

profile of Anom al y 2a is dep icted in Fi gure 7.39 . 

Anom aly 2b 

The anomaly is a small er monopo le high, l ocated at poin t (25N,9E ), 

which may be a f i re hearth associated with Anom aly lb. Its profi le is 

shown in Figure 7. 40; a maximum depth of 0.5 m was calculated . 

Anomalies 2c, 2d, an d 2e 

All three anomali es are monopo le highs l ocated at points (1 9N ,9E), 

(19N,16E), and (20N,20E), respect iv ely. They were chosen as possib le fir e 

heart h features because of their localized size, reduced magn i tude , an d 

proximity to Anomaly lb. Their profiles, shown in Figure 7.41, all 

indicate moderate depth s. 

Anomaly 2f 

This anom aly is an indistinct monopo le high located at the poi nt 

(36N,43 . 5E); its profile is illustrated in Figure 7.42. 

Anomaly 2g 

The anomaly is a monopo le high, l ocated to the north of Anomaly 1c, at 

the po int (40N,47E). Thi s is a more extens ive anomaly than those caused by 

either fire hearths or pitstructures and may indicate an architectural 

feature with compacted or slightly bur ned fill, similar to Anomaly 2a; the 

profile is sh own in Figure 7.43. 

Anoma ly 2h 

The magnetic feature is defined as an extreme of the monopo le lobe 
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Figure 7.37: East-west magneti c profi l e of Anomaly lb , 
possib l e pitstructure , 5MT219 2. Prof ile 
positioned on Grid Line 13E . 
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Figure 7. 38: East-west magnetic profi l e of Anomaly lc, 
ambiguous feature , 5MT219 2. Profile is 
pos iti oned on Grid Li ne 35N. 
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Figure 7. 39 : East - west magnetic profile of Anomaly 2a, a 
possib le burned feature, Site 5MT2192 . The 
profile is positioned on Grid Line 40N . 
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Figure 7.40 : North-sout h magnet ic profile of Anomaly 2b, a 
potential fire hearth, 5MT219 2. The prof ile 
is positioned on Grid Li ne 9E. 

-98-





I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
f' 
I 

Figure 7.41: East-west magnet ic prof il es of Anomali es 
2c, 2d, an d Z , possib le f ire hearths at 
5MT2192; (a) is Anomal y 2c positioned on 
Grid Line 19N , (b) is An om a 1 y 2d, a 1 so 
positioned on Gr id Line 19N, and (c) is 
Anomal y 2e, positioned on Grid Line 20N . 

-100-

• 



I 
:I 

I PROFILES ACROSS ANOMALIES 
5MT2192 .I 

I ~ 
~ 0 
~ 0 

d 

I ~ 
N 

0 
0 

0 Q _j 

~ 

8 I 
~ 

~ 0 
.::i 0 

0 
ID 8.00 
I 

10.0 0 12.0 0 14.00 

I EAST-WEST GRID LINES 

ANOMALY 2c : POT ENTIAL HEARTH 

I Ul 

~ 
:I 0 

le 
<X 0 t!) 

d 
~ N 

8 
0 Q 

I 
_j 

\M 8 ~ 

~ d 
:I 0 

I 
~ 
ID 14.00 16..00 18.00 20.00 
I 

EAST-WEST GRID LINES 

I ANOMALY 2d : POTENTIAL HEARTH 

I Ul 

~ 0 
:I 0 
<X 0 t!) 

N 

I ~ 0 
0 

0 
d 

_j 
0 ~ 0 

I 
~ 

d 
~ 0 
:I ~ 

a:> 19.00 21.00 23.00 

I 
I 

EAST-WEST GRID LINES 

f 
ANOMALY 2e: POTENTIAL HEARTH 

Figure 41. 

-102-

I 



I 
I 

•• 
I 
I 
I 
I 
I 
I 
lit 
I 
I 
I 
I 
I 
I 
I , 
I 

which extend s sout h of Anomaly lc . It is difficult to associate a distinct 

archaeological f eat ure with this anom aly, but considering its proximity to 

lc an d its magnitude , it is wort h investigating. A profile is shown in 

Figure 7.44 . 

Anomaly 3a 

The anomaly is a mono po le high wit h an irregular shape an d reduced 

mag nitude, surrounding the poi nt (39N,20E) . It might represent an activity 

area ; the profile is shown in Figure 7.45 . 

Anomalies 3b and 3c 

These anomalies are two extremes of a monopo l e high situated at point 

(31N,29E ) . Again the shape of these anomalies i s rather irreg ular and it 

is mos t likely that this represent s a burned region with two locations of 

mo re intense firing ; prof il es are i ll ustrated in Figure 7.46. 

Anomal y 4a 

The anomal y is a strong localized monopo l e , situated abo ut the point 

(32N,20E ), which cover s two po i nts. Analysis suggests that the source is 

close t o the surfac e . If th is is an archaeo l ogi cal feature , it is 

intensel y burned ; a prof il e i s shown in Figure 7.47 . 

Anomaly 4b 

This anomaly , located at point (33.5N,23E ), i s similar to Anomaly 4b . 

If it is archaeological i n nature , it is a burned feature . A shallow depth 

is indicated by the prof ile , shown in Fi gure 7. 48 . 

Anomal ies 4c and 4d 

Two monopo l e anomal ies of al most inconsequent i al magn i tude are l ocated 

at points (38N,27E) and (40N , 25E ). Both are suggestive of smal l heart hs ; 

prof il es fo r these potential features are il lustrated in Figure 7.49. 
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Fi gu re 7.42: Eas t -west magnetic profile of Anom aly 2f, an 
ambig uo us feature , 5MT2192. The prof il e is 
po sit i6ned on Grid Li ne 36N. 
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Figure 7.43: North-sout h magnetic profile of Anomaly 2g, 
an amb iguous f eatu re, 5MT2192 . The profile 
is positioned on Grid Line 47E. 
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Figure 7. 44 : East-west magnet ic profile of Anomaly 2h , an 
ambiguous feature , 5MT219 2. The profile is 
positioned on Gri d Line 24N. 
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Figure 7.45: North-south magnet ic profile of Anomaly 3a, a 
potential act ivity area , 5MT219 2. The 
profile is pos iti oned on Grid Line 20E . 
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Figure 7. 46: North-sout h magnet ic profiles of anom alie s 
3b and c , representing a posib le burned 
regio n , 5MT2192 . The to p profile (a) is 
3b ; it is positioned on Grid Line 27E . 
The bottom (b) is 3c ; it is positioned on 
Grid Line 31E . 
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Anomaly Sa 

The anomaly is a monopole hig h located at the point (23N,25E ). This 

anom aly appears to be associated with the long linear f eature running north 

to south. Al though the anom al y could be an extension of the lin eatio n i t 

appe ars to be sufficientl y distinct to consider it separately; aga in , a 

profile has been constructed (Figure 7.50) . 

Anomaly 5b 

A monopole high is located at point (24N , 47E) , and lies on one of the 

l inear geo l og i c trend s. It mi ght represent a hearth; the prof il e is sho wn 

i n Figure 7 .51. 

Anomaly 6 

A small monopo l e high , situated at poin t (18N,32E ), l ooks strik i ng ly 

like a small hearth. The source is very cl ose t o the surface ; its prof il e 

is shown in Figure 7. 52 . 

Location of Tes t Squares 

All previously men t ioned anom ali es are enclo sed in the numbered 

rectang l es shown in Figure 7. 35. The numbering system is a priority li st, 

with "l" indicating the square s in whic h there i s the highest probab il ity 

of l ocating cultural feature s. Excavation shou ld begi n with in the 

rectang l e - the feature causing the anomaly i s mos t likel y direct l y below 

that area . For additional informat ion concerni ng t he test squares and 

terms used i n the descript io n of the anomlies, refer to the Introduc t io n. 

Si te 5MT2193 (Dos Casas Haml et) 

On 12 September 1978 a one-b l oc k area was surveyed at Site 5MT21 93 

and, it became apparent that archaeo l ogi cal feature s were present, an 

addit i on al six l ines were added to the east side of the gr id on 19 
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Figure 7 . 47 : 

/ 

North-south magnetic pro file of Anomaly 4a, a 
potential burned feature, 5MT21 92. The 
profile is positioned on Gri d Line 20E . 
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Figure 7. 48 : No rth - south magnetic prof il e of Anomaly 4b, a 
pot ential bu rned f eat ure , 5MT2192 . The 
prof il e is positi oned on Gr id Line 23E . 
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Figure 7. 49: Magnet i c profi l es of Anomali es 4c an d d, 
5MT2192 : ( a) depiction of Anomaly 4c; 
the profile is on an east-west ax is and is 
positioned on Gr id Line 38N ; (b) Anomaly 4d; 
the profi le is according to a north-sout h 
ax is and is positioned on Grid Line 25E . 
Both anomalie s may represent smal l burned 
areas or hearth s . 
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Sept'=:mber . Tne surveyed area sloped gent ly to the south and had no small-

scal e topograph ic disturbances save for several tes t squares l ocated around 

the periph ery of the grid . Th ese occurred at point s (21N,31E ), (1N,31E) , 

(1N,17E), (2N ,lE) , and (21N, 2E ) and caused disturbances in the magnet ic 

fiel d close t o those po ints . 

Severa l importan t anornali es occur on the site as shown in Figure 7.53, 

the sn·lAP r epresentation of the total fi e ld, and in Figure 7.54 , a contour 

rna p with 8 quarter ga11rm a intervals . 

Anom aly 1 

Two strong monopo le highs are centered on point s (10N, 23E) an d 

(1 ClN , 22E ) . Subsequent excavation r eveal ed two pithouses with an abundanc e 

of burned so il an d charco al. The pi tho uses are good examples of features 

whose ex t ended geo:netry allows the detection of on ly the high contribution 

to the fie l d . Both anomali es yi e l ded shapes similar to the true out lin es 

of the archaeo logi cal features ; suc h a corr es pond ence cannot always be 

expected , as variations in the magn i tude an d distribution of the 

susceptibility con trasts are often present . Sever al soi l samp l es vJer e 

collected from in and aroun d the pithouses an d suscept ibility measuremen ts 

will be taken for use in computer modeling the fi el d above similar 

f eat ures. This will be done at a l ater date . 

Anomaly 2 

A mo nopo le high is sit uated in the r egion of (7N,35-36E), the highest 

poin t in a l ocalized plateau . Its source appear s to be el ongated in the 

eas t-west direction and could be caused by an oval burned f eature. FWMH 

measurements suggest that the source is at mos t abo ut 1 m deep . 
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Figure 7. 53: Magnet ic conto ur map (SYMAP) of 
Site 5MT2193, Do s Casas Haml et . 
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Figure 7 . 54 : Line contour map of Site 5MT2193 in 
2 gamm a contour interval s , showing 
the suggested location of excavation 
tes t squares. 
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An om al y 3 

A localized plateau high occurs in the are a (14-17N,33-3 5E ) and has an 

extreme of 20 quarter gammas. Because of its extended nature, depth 

estimates are difficult; but it is suspected to have an archaeo l ogic al 

source . 

An om al y 4 

A plateau high in the southern por tion of the gri d is located in the 

area (1-5N,26-29E), with an extreme of 25 quarter garrrnas occurring at poin t 

(2N,28E) . Profiles show that the anomaly has muc h internal variation an d 

mus t have a complex source . Again, because of its width , depth esti mates 

are not accurate. However , it warrants examinat ion as it has reasonab le 

magnitude and geometry for an archaeological sourc e . 

Anomaly 5 

Several small monopole highs , no larger than 2 sq m, occur at points 

(19N,29E, (15N,30E), 19N,35E) , and (10N, 30E ). These anom alies could be due 

to sm all burned f eatures, such as hearth s, at a depth of under 1m. Most 

of these anom alies are fairly weak com pared to the burned pithouse , but 

this is probably due to the smaller volume of burned materi al in the 

suspected hearth s. 

Anomaly 6 

An unusual monopole low anom aly occur s in the north-west corner of th e 

surveyed area , we st of the north pithouse . A feature with very loose fill 

might cause this response , but this seems unlikely to occur. Similar lows 

can be found on other sites, an d excavation here would provide valuable 

information in interpreting similar r es ponses. 

Location of Test Squares 

Figure 7.54 shows the suggested location of excavation t est squares, 
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based on t he magnetic reconn ai ssance . The numbering syst em is ex plain ed in 

the Int roduction . 

Areas for Future Surveying 

Lin es (23E) through (31E) might be extended southward if Test Square 3 

proves productive . 

Site 5MT2194 

Site 5MT2194 was first surveyed in Sept ember of 1978, but because of 

data probl ems , it was r edone on 1 June 1979. The ground .was free of 

topographic variations, whic h might cause dist urbances in the magneti c 

field , and a total of two blocks were surveyed. Six interesting anomalies 

are present on the site as shown in Figure 7.55, the SYMAP r epr esentation 

of the total field, and Figure 7.56, a line contour map on which is drawn 

the suggest ed excavation areas (surro unded by rectangles ) . The anomalies 

are as di sc ussed below . 

Anomal y 1 

A monopo l e high surrounds the point (1 2N ,10E) an d covers about three 

square meter s. It is indicative of a burned area and is ei ther a l arge 

fire hearth or a pitstructure . Dept h estimat ions suggest that the feature 

is at most 1 deep . A profile through its center is shown in Figure 7.57. 

Anomal y 2 

A monopo le high is located at po int (38N,6E); the anomaly cover s 

several meter s and is another li ke l y candidate for a fire hearth . The top 

of the feature is at a max imum dept h of 1 m fr om the surface . The profile 

of the anomaly is shown in Figure 7.58 . 

Anomaly 3 

A monopole high is l ocated in the regio n of poin t (29N,20E) ; it 
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Figure 7.55: Magnet ic contour map (SYMA P) of Site 5MT2194 
with conto ur intervals of 8, 4, 4, 4, 4, 4, 
4, an d 4 qu arter gammas. 
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Figure 7.56: Line contour map of Site 5MT2194 wit h 8 
quarter gamm a contour interval . 
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DOLORES ARCHAEOLOGICAL PROJECT, SITE 5MT2194, ·: BLOCK.S ~ A AND 8 

INTERVAL = 8 . 0 

31 

' 
' ·' 

0 • 

21 

1 1 

: (]4\1, ..,. . . ), ·,~.:_ .. 
' -~ 

• - 18 - > 

:·' • • <":-11. 

·:; v~ :\.._ ··· . 
' ' \ ; . ' 

. • ' l) . . . . 

0 5 10M 

SQUARES INDICATE SUGGESTED TEST 
AREAS . THE NUMBERING SCHEME IS 
EXPLAINED IN THE INTRODUCTION . 

+ 
MN 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
f 
I 

ext en ds off the east end of the map and i s suggest i ve of either an ac tivity 

are a or an area with a high ash con t ent. Al tho ugh a portion of t he anom aly 

i s no t vi s ible, it is dist i nc t enoug h to ad vi se th at it be invest i gated. A 

profi l e is shown in Fi gure 7. 59. 

Anom aly 4 

A combi nati on of hi gh s an d l ows is l ocat ed at po i nt (31N,lOE ) an d is 

difficult t o interp ret as any distinct f eature. As sugg ested by the hi gh 

gradi ent s in the regio n, the pos s i bility ex i sts that th is anomaly is caused 

by an i ron source , but this is no t cert ain. Excavat ion here would cl ear 

the am big uity and sho w whe ther t he so urc e of t he anomaly has cul t ural 

aff il iations. As th i s magnetic f eature is of unc ertai n orig in, a prof il e 

is no t i nc l ud ed. 

Anomaly 5 

A monopo l e hi gh at po int (33N,l 3E) is i nterconnected wit h one of t he 

highs i n anomal ous r egi on (4), but it is suf fi c i ently di st inct t o be viewed 

as a separate te st area. If it is caused by a cultural feature it is 

li ke ly to be a burned r egi on or an ac tivity ar ea. A profile is sho wn in 

Fi gure 7.60. 

Anomaly 6 

A l ong, l i ne ar hig h, conn ect ed to Anomaly 7. Al thoug h it cover s a 

larger region than i s sugg ested f or t es ti ng, an ex pl oratory excavation 

square has been l ocated at about the point (20N,l1E). It is suspected to 

represent some fo rm of pat hway or compact ed f eature and might be quite 

subtle. Underst an ding its source would be very useful; a profile is not 

incl uded. 
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Figure 7.57 : Magnet ic profi l e of Anomaly 1, a potential 
pit structure , 5MT21 94. The profile is 
ori ented east -west an d is pos itioned on 
Grid Line 12N. 
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Figure 7. 58: Magnetic profi le of Anomaly 2, a potential 
fire hearth, 5MT2194 . The profile is 
ori ented on an east -west ax is an d is 
positioned on Grid Line 38N . 
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Fi gure 7. 59: Magnetic profi l e of Anomaly 3, a po t ential 
act iv ity area , 5MT2194. The profi le is 
ori ented on a north -south axis an d is 
pos i tion ed on Grid Li ne 18E. 
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Anomal y 7 

A slightly stronger monopo le high is located on the same lin ear trend 

as Anomaly 6. As it is mo re distinct, it might have contr ibutions fr om a 

burned f eature. A profile is not included. 

Loc ation of Test Squares 

The locations of recommended excavation test squares , centered on 

archaeologicall y interesting anomali es , are indicated in Figure 7.56. The 

numbering scheme indicates which anomalies are most likely to be caused by 

arc haeological features , "1" indicating the square in whic h there is the 

highest probability of locating a cultural feature. Excavation should 

begin withi n the r ec t angle -the feature causing the anomaly is mo st likely 

direct ly below that are a. For ad ditional information concerning the test 

squares or terms used in the description of the anomalies, refer to the 

Introd uction. 

Areas for Future Surveying 

If the anom aly indicated in Test Square 3 proves interesting, an 

additional half block should be added to the east side of the grid from 

Grid Line (21N) to Line (41N) . 

Site 5MT2198 (Sagehill Hamlet ) 

Survey operations at Site 5MT2198 , Sagehil l Hamlet , covered one block 

and were accomplished on 13 Sept ember 1978. As immediate feedback was 

nece ssary in order to facilitate the ordering of excavation priorities, the 

difference values were calculated and line contour maps drawn by hand . An 

unusual dipole anomaly, for whic h no adequate exp l anation exists , dominates 

the map s (Figures 7.61 and 7.62). The mo st likely source for this anomaly 

might lie in a combination of fields from an iron object and a geological 
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Fi gure 7.60: Magnet ic profile of Anomaly 5, a potential 
burned reg ion, 5MT21 94. The pro file is 
accordin g to an east -west ax is an d is 
positi oned on Grid Line 33N. 
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feature . Additional testing shou ld be done on the site using a met al 

detec tor . 

As advised , a comp l ete analysis of the r emaining f eatures is omitted, 

as excavation on this site has been compl eted . 

Site 5MT2199 (Horse Bone Camp) 

Site 5MT2199 was magnet ically surveyed 7 Jun e 1979; operat i on s covered 

a two-b l ock area . The ground surface sl opes towards the so uth an d, 

al thoug h this general trend is un l ikely to affect the magnetic field, the 

two drainages running north to south ar e magnet ically detec tab le. 

Fi gure 7.63, the SYMA P representat i on of the tot al field, and Figure 

7.64, the li ne conto ur map, show several areas of archaeo l og ical interest. 

There are no l arge features on the site wh ich definite ly i nd ic ate a house 

structure , but there are some smaller anom ali es wh ich could be caused by 

fire heart hs or similar localiz ed sources. The north-south drain ages are 

detec table magnetically, but a comparison of the topographic map drawn by 

the f ield crew and the magnetometer map shows that the east-most drainage 

is actual ly a bit west of its as sociated anomaly; this suggests the 

presence of another li near effect, perhaps a pal eodra in ag e. The 

westernmost drainage lin es up fair ly well, although the anom aly does not 

extend as far north as the geol og ical feature . 

Preli minary exami nation of the data t oo k place in early July 1979 an d 

a computer map i ndicating four anomali es was sent to be used in the field. 

After re-examination of the data, a mo re complete description of the 

anomali es was accomp lished . The archaeologically significant anomalies are 

summ arized below. 
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Figure 7 .61: Magnet ic contour map ( SYMAP ) of Si t e 
5MT2198 , Sageh ill Hamlet. The conto ur levels 
inc l ude dat a ranges of 12, 4, 4, 4, 4, 4, 4, 
8, 20, an d 20 quarter gammas. 
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Fi gure 7.62: Line con t our map s of Si te 5MT2198 wi t h 
8 quart er gamm a conto ur intervals. 
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Figure 7.63: Magnet ic contour map (SYMA P) of Site 
5MT2199 , Horse Bone Camp , with conto ur 
intervals of 4, 4, 6, 4, 4, 6, 8, 10 , an d 
22 quarter gammas. 
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Figure 7. 64: Line conto ur map of Site 5MT2199 with 
10 quarter gamma contour intervals . 
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An om aly 1 

The anom aly is a dipo le surrounding the poi nt (40N,l1E). This is 

pos sib ly a l arge burned are a, but the presence of a strong l ow to t he 

no rt hwe st makes the source of the an omaly a likely candidate for a met al 

object. Bec ause a part of t he anom aly is no t visi ble, it i s diff ic ult to 

sug gest anyth i ng with cert ainty. Fi gure 7. 65 sho ws a profi l e throug h the 

anom aly. 

Anomaly 2 

A monopole high is l ocat ed at the point (6N,5E). This anom aly is mu ch 

more locali zed; al though it appears to be connected to the an omaly to the 

east, the r es pon se is si milar in shape to a fire hearth. It s profile is 

shown i n Figure 66. Calcu l at i ons ind ic at e a max imum depth of abo ut 1m to 

t he feature. 

Anom aly 3 

A mo nopol e hi gh is centered at t he point (1 8N,15E). This anom aly is a 

hi gh pl atea u in the north-south elongated anom aly which runs between the 

two drainages. It is likely a geological f eature but a t est square at an 

extreme wo uld cl ear up the ambiguity. A profile runn i ng we st to east 

through the anomaly is shown in Figure 7.67. 

Anom aly 4 

The anomaly is a monopole high centered at the point (6N,16E). Again, 

this is an extreme on the north-south trend but it warr ants investigation. 

A profile is shown in Figure 7.68. 

Anomaly 5 

After re- exam ination of the data, another an om aly with possible 

archaeo logical i mpli cati ons has been id entified; this is a sm all isolated 

monopo le high si t uat ed about the point (29N,5E). It is a candidate for a 
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Figure 7.65: Magnetic prof i le of Anomaly 1, a poss ible 
metal object, 5MT219 9. The prof il e is 
accordin g t o an east-west ax i s and is 
positi oned on Gr id Line 38N . 
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Figure 7. 66 : Magnetic profile of Anomaly 2, a potential 
fire hear th, 5MT219 9. The prof ile is 
ori ented eas t -west and is pos iti oned on 
Gr id Line 6N . 
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fire hearth. The anom aly is too broad for an ac curate depth calculation, 

as shown in Figure 7.69. 

In summary, this site appears to have few or no features which have 

detectable magnetic responses . The two "fire hearth" anomal ies (2 an d 5) 

appe ar more likely to have archaeo l ogical sources ; however, they have been 

assigned low priority because they are somewhat weak and improperly shaped. 

It is unli ke ly that this site has many archaeo l ogically interesting 

feature s. 

Location of Test Squares 

The locations of r ecommended excavat ion test square s centered on 

potenti ally archaeo l ogic ally significant anomali es are indic ated in Figure 

7.62 . The numbering system indicates the li kelihood of encountering 

archaeo logical features , with "1" indicating the square with the highest 

priority. Excavatio n should begin within the rectang le - the featur e 

causing the anom aly is most likely directly below that area. For 

ad ditional informat ion concerning the test squares, refer to the 

Introduction. 

Site 5MT2203 (C asa Roca) 

Site 5MT2203 was surveyed on 6 October an d operations covered a 

two -b lock grid . The site is topographically flat with the exception of a 

few rodent holes and a pile of stone rubble centered on (16.7N,l4.4E) and 

cons ist ing most ly of unshaped sandstone blocks. 

Figure 7.70, the SYMAP representatio n wit h conto ur intervals of 8, 8, 

4, 4, 4, 4, and 8 quarter gammas, and Figure 7.71, a line contour map with 

a 4 quarter gamma contour interval, show the following notable anom alies. 
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Figure 7.67: Magnet ic profile of Anomaly 3, a possible 
geological f eature , 5MT2199. The pro file 
is oriented on an east-west axi s, an d is 
positioned on Grid Line 18N . 
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Fi gure 7. 68 : Magnetic prof ile of Anomaly 4, an ambiguous 
f eature, 5MT2199. The pro fi l e is or i ented 
east -west and is posi t i oned on Gr id 
Line 6N . 
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Figure 7.69: ~~ a gn etic profile of Anomaly 5, a potential 
f i re hear th , 5MT2199. The prof ile is 
oriented east -west an d is pos i tioned on 
Gr id Line 29N. 
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An om aly 1 

The anom aly i s a monopole hi gh around the poin t (20N,16E ) cov erin g a 

three-cub i c-meter are a. It is si tuated to the northeast of t he rubb l e and 

i ndicate s a bur ned- reg ion at a maximum depth of 1. 5 m. 

Anomaly 2 

A l ong lin ear mono po l e hi gh r un s from point (1N,22E) t o point 

(14N,23E ). It is s uggestive of a burn ed r egi on, but i t s el ongat ed shape 

and sout h-trend i ng ori ent at ion imply a geo l ogic contr i but i on. A t est 

square wou ld reso lv e the ambigu i t y. 

Anomaly 3 

A ci rc ul ar monopo le high, or collection of hi ghs, is pr esent in the 

southeast sect i on of the grid aro und point (4N, 36E). The undu l ate nature 

of the hig h suggests a compl ex so urce and makes depth es ti mat ions 

diffi cult. Several test pits are r ecorrrne nded here, as the magnit ude of the 

an om ali es i nd icat e arc haeological f eatures are present. 

Anom aly 4 

Towards the north, at point (15N,31E), another pl at eau high oc curs 

with a maxim um of 16 quar ter garrrn as. Again, it is i nterest i ng as a 

potential arc haeo l ogi c al fe ature. 

Anom aly 5 

In the northeast corner are several one- or two - poi nt anomali es at 

(1 7N, 37E), (15N,4 0E ), an d 12N,37E). FWHM meas urements indi cate a maxi mum 

depth of 0.9 m for all of them. One of these should be ex amined, as the 

anomali es are sugge stive of small hearths. Further to the no r t h, about the 

points (19N,39E) to (21N,39E), is an elongated high which r uns of f the map. 

An excavation test pit should be located here. 
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Figure 7.70 : Magnetic conto ur map (SYMAP) of Site 
5MT2203 , Casa Roc a. The contour l evels 
inc l ude data r an ges 8, 8, 4, 4, 4, 4, and 
8 quarter gamm as . 
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Figure 7.71 : Line contour map of Site 5MT2203 wit h a 
4 quarter gamm a contour i nt erval, showing 
the suggested locat ion of test squares . 
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Anom aly 6 

A pronounced mo no po le low is center ed at poi nt (1 8N, 22E ). This is 

typ ical of low an om ali es wh i ch have occurred on other sites and i t is very 

· importan t th at it s cause be ascerta i ned. A te st pit mig ht be assigned at 

the di scretion of the arch aeol ogist. 

Anom aly 7 

Pr onounced pl ateau high s are pr esent i n the northwest and southwest 

corner s of the survey gr id. Althoug h the se extend out s ide the l im its of 

the survey are a, they have appropriate ch ar acteristic s to be co ns i dered as 

poss ible arch aeol ogical features. 

Location of Tes t Squares 

Figure 71, the li ne cont our map for the site, al so indicates t he 

sugg ested locati on of excavat ion t est squares deriv ed from the magnetic 

reconnaissanc e. The numberin g system is explain ed in the Introduct ion . 

Ar eas f or Future Surveyi ng 

If the south we st and northeast corners of the grid prove to be of 

archaeological inter est, north r un ning lines can be added to the western 

edge . Th e l in ear anom aly t rendi ng south at poi nt (1N, 22E) an d t he pl ate au 

hig h i n the region of point (1N,36E) indi cate t hat addi t ional east-r un ning 

l ines f rom (1 8N) to (41N) might provide addi tio nal i nformat ion. 

Site 5MT2236 

Si te 5MT2236 was surveyed 2, 10, and 11 October; the operati ons 

covered si x bl oc ks, the l argest conti guo us are a ex am i ned to date for the 

Dolores Archaeo l ogical Progr am. The si t e was r el atively flat save for a 

0.15 m high kn oll which cover s five to six square meters surro unding the 

po i nt (34N ,49E) wher e ther e appear s to be a reori ented di pole. The 
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southern an d wester n ed ges of the site sl ope gen tly downwards, but this 

ap parently has no affect on the magnetic field. 

The site has a variety of anomalies which includes some appare nt 

geolog ic t rends. Th ese are shown on the SYMAP representations (F igures . 7. 

72 an d 7.73) and the line contour map (Figure 7.74), an d are described as 

follows . 

Anomal y 1 

A wide promin ent monopo le high is located at about the po int 

(21N,31E). All signs i ndicate a possible pi thouse. 

Anomaly 2 

Another less prominent monopo le high is located to the southeast of 

the previo us anom aly, at point (1 8N ,40E). The high is too wide to ma ke 

accurate depth estimations, but its shape and in tensity suggest an 

associated burned feature such as a fire hearth. At point (14N~30E) a 

subtle dipole with normal ori entat ion can be discerned. This implies a 

feature which has a near surface contribution as shown by the existence of 

the low pole to the north. FWHM estimates show a max imum depth of 1 m. 

If these two anomalies prove to have archaeological sources, the 

other, smaller monopol es in the i mmediate vicinity should be investigated 

in the event that they are also caused by burning. 

Anomaly 3 

A region in which there are several monopoles within the confines of 

the rectangle is defined by the points (3N,53E), (16N,43E), 19N,53E), and 

5N,53E). It is difficult to pinpoint any individual anomaly which might 

represent an architectural feature, but the region may be an area of 

prehistoric acti vity, providing there is no geological contribution. 
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Figure 7.72: SYMAP of the west section of Site 5MT2236 
with contour l evels of 8, 6, 6, 4, 4, 4, 4, 
and 8 quarter gamm as. 
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Figure 7.73: SYM AP of the east section of 
Site 5MT22 36 . 
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Figure 7.74: Line contour map of Site 5MT2236 showin g 
8 quar ter gamm a contour intervals. 
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Excavation test square s have been as~igned to three positions and might 

prove intere sting. 

Anomaly 4 

A similar mono pole high is situated in the are a of point (16N, 60E ) . 

It is of the same extended nature as the other highs; thi s ma kes depth 

estimates impractical an d suggests a feature whic h has an extended vert ical 

di men sion. This anomaly should be tested. 

Anoma ly 5 

A high monopo le extends off the northern ed ge of the map at poi nt 

(41N,46E) . It has sufficient mag nitude to be a bur ned region, but, because 

the en tire shape of the anom aly is not known, it is difficult to est i mate 

the likeli hood of the anom al y being attr i butabl e to an archaeologic al 

so urce. Although a t est pit is indicated, it v.10 uld be advisable to 

magnetically survey a smal l r egion farther to the north before excavat ing. 

Anomaly 6 

The anomal y is a r egion of high magneti c field variance where it is 

difficult to pinpoint individual areas whic h might suggest the locat ion of 

a f eature; this appear s to be a region that mi ght warrant inv estigat ion as 

an ac tivity area . Two excavation t est squares have been assigned in the 

vicinity of point (2N,40E ). 

Anomaly 7 

A l ocali zed mo nopole hig h i s situated around the point (16N,16E) an d 

shows prom ise of having an archaeo l ogical source . There is no appar ent low 

po le associated with the anomaly, which suggests a feature of extended 

vertical geometry. 

-181-



I 

•. 
I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 
I 

I 

Anoma ly 8 

A monopole high is centered at the point (14N,23E ) has a mag nitude of 

only 3.5 gammas . It is suggestive of a burned regio n. 

An om aly 9 

Two monopole high s at poin t (2N,68E ) and (3N,75E) are extremes of a 

bro ader pl ateau . The first anom aly extends off the southern edge of the 

surv ey gr id, but has an an gu l ar shape wh ich is indicative of a l ow contrast 

architectural f eat ure . The second anom aly, although possib ly a reori ented 

dipole with a weak l ow po le, is al so worth investigating as a potent ial 

archaeological f eature . 

Anomaly 10 

The final anom al y of interest is located in the northern portion s of 

the gr id at point (40N,37E ) and is circled in Figure 7.74. It has an 

unusu al "H" shape, atypical of geo l og ic f eatures and mo re like an 

arc hi tectur al fo rm. The region is indicated by a dotted li ne and 

assignmen t of t est pits left to the discretion of the archaeologist . 

Location of Test Squares 

Suggested areas for test excavat i on s are indicated in Figure 7.74. 

The numbering scheme is ex plained in the Int roductio n. 

Areas for Future Surveying 

Evaluation of excavated tes t pits whic h are on the periphery of the 

grid will dictate whether it is advisable to continue to survey additional 

small regio ns. It is advised in particular that a small section be tacked 

on t o the north of Test Square 5. 
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Site 5MT2844 

Site 5MT2284, wh ich is located in a southwest-sloping plowed field , 

was surveyed 20 October. A total of two blocks were examined and the field 
4 

crew reported that there were no irregu l arit i es in - the surface whic h might 

contribute to the magnet ic field . The tot al magnetic field over the si t e 

is shown in Figure 7.75 , the SYMAP r epresentation with contour intervals of 

8, 4, 4, 4, 4, 4, 4, and 8 quarter gammas , and in Figur e 7. 76 , a line 

contour map with 8 quarter gamm a intervals . Attent ion is drawn to the 

fo ll owing magnet ic anomalies. 

Anomal y 1 

A monopole high is located at poin t (33N , 5E ) . FWHM measurements 

suggest an unreasonab l e dept h; the source cannot be approximated by a point 

dipole if it is archaeo l ogi cal in nature . The source is likely l onger in 

the north-sout h dimensio n impli ed by the south extend ing lobe; a pithouse 

is suspected. 

Anomaly 2 

A hi gh l obe extends from point (1N,8E) to point (8N ,7E). Although the 

anom aly is of sufficient size to mer it cons i deration that its source might 

be geo l ogical , the magn itude suggest s th at it is wo rth inv est igating. 

Agai n, it is too wide for FWHM measurements . 

Anomaly 3 

A sm all monopo le high is located at point (23N , 5E) and appear s to be 

one of the extremes in a long northwest-southeast trend on the map. It is 

suggest ive of a burned r egion , and an excavation tes t pit has been assigned 

here . 
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Figure 7.75: Magnetic conto ur map (SYMA P) of Site 
5MT2844. The contour l evels inc l ude 
data ranges of 8, 4, 4, 4, 4, 4, 4, and 8 
quarter gammas . 
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Fig ure 7.76: Line contour map of Si te 5MT2844 wi t h 
8 quarter gamm a in tervals. 
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Anomaly 4 

Another small monopo l e high has an extr eme on the point (1 8N,6E) . It 

is also l ocated on the l ong northwest-southeast high incorporating Anom aly 

3, but the high is suggest ive of a sh allow source elongated in the 

east-wes t directio n. 

An om aly 5 

A normally oriented dipole is centered at po int (26N ,l 8E ). The strong 

gradient between the po l es and the magn itude of the low strongl y suggest 

the presence of an iron ob j ec t. 

Anomaly 6 

Directly south of the anomaly mentioned previous ly is a strong low 

with a high directly to the east that appears to be associ ated with it. 

This anom aly is typ ical of those found on other sites: a l arge extensiv e 

low region wit h a strong hi gh forming a reoriented dipol~ . This region 

should be fu rther inv estigated by excavation of test pits situated to 

l ocate the sourc e of the response . Bec ause the grid covers only part of 

the high, a greater chanc e for positionin g inaccuracies exists . 

Location of Test Squares 

Figure 7.76 shows the suggested l ocation of excavation test squares 

bas ed on the magnetic r econnaissance . The numbering system is ex plained in 

the Introduct ion. 

Ar eas for Future Surveying 

Should the test pits centered on Anomaly 5 prove interesting, the grid 

should be extended eastward to line (30E) from (5N ) to (15N) . 
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Site 5MT2848 

Site 5MT2848 was initiall y surveyed on 20 Oct ob er 1978, and when the 

data were exam ined it became apparent that f aulty equipment necessitated 

re-establi shment of the data in Block A. In total, a four-block area was 

surv eyed over a gently sloping pl owed fie ld. The field crew suggested that 

some me tal obj ec ts might be pr esent on the s i te , and these cau sed several 

locali zed dipol es apparent on the maps . No small scale topogr aph ic 

f eatures which disturb the magnet ic fiel d are app ar ent on the site. 

As shown in Figure 7.77, a SYMAP r epresent atio n of the t otal fie ld, 

and in Figure 7.78, a l ine contour map indicating the suggested excavat ion 

ar eas , there ar e several anom alies of interest. 

Anomaly 1 

A st ro ng dipo l e is located about the poin t (20N,17E ) and cover s 

several sq uare meters. Because of the classic shape of th is anom aly, 

several things about its source can be suggested . The feature is likely to 

have a rectangu l ar outline, and a l ayer of intensely burned material is 

concentrated at a depth of approximately 1.4 m. The sides of the rectangle 

are likely i n the order of four m in l eng th, and there is an antechamber or 

a burned region on the south side of the f eat ure. There is a sm all lobe 

whic h extend s from the ma in anomaly to the point (1 8N,l3E) and may be a 

periph eral burned f eature such as a fire hearth. Fi gures 7.7 9a and 

7.79b shows east -west and north-south profiles t hrough the anom aly. 

A comparison with a theoretical anom aly from a magnetized rectangu lar 

feature shows a very similar response, bo th in profile and in plan vi ew. 

Figure 7.80 shows a line contour map over a stylized house structure with 

dimensions similar to the pitstructure expected on Site 5MT2848. The 

mag nit ude of the high and low poles for Anomaly 1 and the dist ance 
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Figure 7.77: Magnet ic contour map (S YMAP) of Site 5MT2848 
with contour intervals of 10, 6, 4, 4, 4, 4, 
12 , an d 36 quarter gamm as . 
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rigure 7.80 : Th eoret ical anomaly over buried rectangular 
structure . 
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Fi gure 7. 81: Magnetic prof il e of Anomaly 2, a poss ible 
borrow or ac tivity area , 5MT2848. The 
pr ofile is or i ented north-south an d is 
positi oned on Gr i d Li ne llE . 
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Figure 7.78 : Line contour map of Site 5MT2848 wi t h 
8 quarter gamma contour intervals . 
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separating them are sim il ar to thi s t heoret ical model. This comparison 

suggests that similar modeli ng might be done with other pit str uctures onc e 

more information concerni ng the distibution and geometry of burned mat eri al 

is known. 

Anomaly 2 

A monopo le l ow is centered on poi nt (1 0N ,11E ); it extends over sever al 

square meters an d is per haps a soft fill feature such as a borro w are a or 

even an unb urned pit structure. Its profile is shown in Fig ure 7.81. 

Anomaly 3 

A re l at iv ely weak mo nopo le high is si tuated abo ut the poi nt (1 8N,9E); 

it might indicate an are a of high as h or l ocali zed burning . The profile is 

shown in Fi gur e 7. 82; it is worth inv estigating. 

Anom aly 4 

Another monopole high, iimilar to Anomaly 3 but with l es s horizontal 

extent, is found in the vicinity of point (13N,15E). Excavation is also 

suggested here and a small hearth is suspected. Figure 7.83 depicts a 

mag netic profile. 

An om aly 5 

A mo nopole high, loc ated well away from the pitstructure anom aly, 

may be another acti vity are a; it is centered at the po int (15N ,29E). 

Anoma ly 1e 

A r ather confusing combination of highs and lows in the northeast 

quadrant of the survey grid may have archaeological associations. It is 

similar to unknown anom alies found in other sites and might be inv estigated 

to permit correlation studies. If the anomaly is due to geologic effects, 

the source might be distinguished by subtle variations in compaction and 

grain size, rather than by more distinct culture variations. It has been 
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Figures 7.79a 7.79b: Magnet ic profiles of Anomaly 1, 
potenti ~ pitstructure , Site 5MT2848. The 
east-west ori ented prof ile (79a) is 
positioned on Grid Line 21N . The north­
south profile (79b) is positioned on 
Grid Line 17E . 
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l abe l ed as an "e" square as it is l es s likely to contai n culture features , 

but its excavat ion wo uld provide useful informat i on for i nterpretation of 

future survey data . 

The other anomal i es vi si ble on the ma ps are mo st likely caused by 

geol ogic or i ron sources and do not warrant excavat ion. However, this does 

not sugg est that archaeo l og ical f eatures do no t ex i st in these vicinities, 

j ust that they are no t eas ily r ecognizab l e in the mag net ic record. 

Location of Test Squares 

On Fig ure 7.78 are sever al rectan gl es indicating recommen ded 

excavation test squares which enc l ose the anomal i es described in the 

previo us discussio n. The num ber ing system is a priority list, with "1" 

i nd icating the square in wh ich th ere is the highest probab ility of locating 

cultural f eatures. Exc avation sho uld beg in within the rectangle; the 

f eature causing the anom al y is mo st l ikely directly bel ow that area. For 

ad ditional information concerning the t est square s and t erms used in the 

description of the anomali es , refer to the Introduction. 

Areas for Future Surveying 

Before this site is subj ec t ed to intensive vmrk , it is highl y 

recommended th at two blocks be added to the south of the site. Th ere are 

two anom ali es present near the south limit of the survey grid, points 

(1N,16E) and (1N,27E), wh ich imp ly the presence of other l arge-sc ale 

cultur al f eatures . 

Site 5MT2853 

Site 5MT2853 i s located in a uniformly pl owed f i eld wh i ch sl opes 

gent l y t o the southeast. Two blocks were surveyed on 12 October 1979. 

Besides the typical anom al ies caused by iro n object s, there are some 
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Fi gure 7 .83: ~~agnet ic prof il e of Anomaly 4, a 
potenti al hearth, 5MT2848. The prof ile 
is or i ented nort h-sout h and is 
pos i t ioned on Grid Li ne 15E . 
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anomali es of potential archaeolog ic al inter est, as shown in Figure 7. 84, a 

SYMAP wit h 3, 4, 4, 4, 4, 4, 4, 8, and 10 quarter garrm a i ntervals . 

Anomaly 1 

A l arge monopo le hig h with a max imum magnitude of 48 quarter gammas 

is l ocated about the point (7N,17E ). The anomaly has magnitude and 

geometry similar t o a burned regio n an d might be a pithouse-like structure . 

Although the two anomalies men tion ed next are connected to thi s l arge hig h 

by magnetically high l obe s , there is suffici en t dis t anc e between the 

anom al i es to consider th em separately. 

An om aly 2a 

A monopol e high is located at poin t (10N,9E) . FWHM measurements 

done using a north-south profi l e suggest a depth of l ess than 1.2 m. 

Anomaly 2b 

A monopole high is situated direc tly west of the previous anom aly at 

po int (10N,6E ). Its profile suggests a shall ow source wh ich is l engthened 

in the vertical dir ect ion . A burned region is suspected. 

Anomaly 3 

A mono pole hig h is centered on poi nt (5N,9E), just south of the 

previous anomaly. Potent ially, i t s source is l inked t o the anomaly to the 

north but is probab ly sufficiently r emoved to warrant a separate excavatio n 

test pit . The anom aly is too broad to try an FWHM depth estimation. 

Anoma ly 4 

A mo nopole high i s l ocated at point (25N , 16E) and is suggest ive of 

another burned region. It has been giv en a somewhat lower pri ority in the 

numbering scheme because of an assoc iated l ow region to the no rth whic h 

increases the probability of a nonarchaeological source . However, if the 
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Figure 7. 84: Magnetic contour map (S YMAP) of 
Site 5MT2853. The conto ur l evels 
inc l ud e dat a ranges of 8, 4, 4, 4, 4, 
4, 8, and 10 quarter gammas . 
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l ow and t he high are unre l ated, this would be a good area for t esting by 

excavat i on . 

Anom aly 5 

A broad monopole high in the vicinity of point (33N,l8E) is a region 

of interes t . A specific t est square has not been assigned, but the r egion 

is indic at ed with a dotted line in Fi gur e 7.85 . Investig ations here are 

left to the discretion of the arch aeologist . 

An om aly 6 

A mo nopole l ow is located at poin t (1 2N ,l3E). Although th is might 

be part of the larger-scale l ow trending to the northwest , it is slightly 

greater in magnitude and might be an architectur al feature filled with 

l ess compact so il. It is wo rth investigating and has been numbered in 

Figure 7.85 according ly. 

Anomaly 7 

Sev eral dipoles are present on the s ite. The first is a reoriented 

dipole of considerable extent at point (30N ,lOE) . It is unlikely to be of 

archaeological importance. The second is located at point (20N,l9E) an d is 

ori ented directly east-west ; it is probably a pi ece of iron on the surface . 

The t hi r d is a normally oriented dipole located at point (14N,4E ). If the 

background surrounding the region is considered to be about 5 quarter 

gamm as , the minus po le is about 30 percent (9/32) of the hig h, suggesting 

that despite the normal orientation that the source of this anomaly is 

ferrous rather than archaeological. 

Location of Test Squares 

Fi gure 7. 85 shows the l ocation of test squares, based on magneti c 

reconnaissance . The numbering scheme is ex plained in the Introd uction. 
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Fi gure 7.85 : Line contour map of Si te 5MT2853 with 
8 quart er gamm a con tour i nterval s. 
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Ar eas fo r Future Surveyi ng 

Most of the anom al ie s on 5MT2853 ar e fair ly iso l at ed. Bl oc k B might 

be extended westward, shou ld Test Squar e 5 prove interest ing. 

Site 5MT4478 i 
Site 5MT4478 was surveyed on 22 an d 25 October an d operati ons 

encomp assed a two- bl ock secti on on a sm all knoll . The site had been used 

as pasture , and several met al obj ect s, inc l ud i ng l ong st rand s of barbed 

wi r e, were r emoved fr om the gr id . It is inevi table that the odd pi ece of 

i ro n went unnot i ced an d is respo nsible for some of the st rong di pole 

an om al ies shown on the t otal fi eld maps . Bes i des the southeast -s loping 

t opo gr aphi c tr end, l ocali zed sandston e r ubbl e mounds occurred at poin ts 

(13N , 11E ) cover i ng a 20 sq m area, and (19N,1 8E ) cover i ng an 18 sq m area. 

A r efill ed excavati on of un determ i ned depth, noti ced at po int (16N,l2E), 

di sturbed abo ut six sq m of the surface. 

Se ver al anom ali es present in the surveyed areas may have 

arch aeol og ical sources, as shown in Figure 7.86 (a SYMAP with 15, 10, 10, 

8, 8, 8 , 10, 10, 12, and 11 quarter gamm a intervals ) and Figure 7.87, a 

l i ne conto ur map in 8 qu arter gamna intervals . 

Anomaly 1 

An extend ed hig h reg ion, wi th sever al l oc al extr emes, is surro un ded 

by a li ne join ing the po ints (21N,6E), (13N,9E), (12N,16E), an d 21N, 16E). 

Because of the und ul ate nat ur e of the high it is difficult to assign an 

ex act l ocat ion for a si ngle excavation test pit . The ex t r eme at po int 

(19N,16E) and the dipole at poin t (15N,13E) sug gest fe r rous contrib utions 

t o the magnetic fi eld but the anomaly is much too broad and of too low a 
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magn it ude to be en ti re ly caused by metals . Locations for two test pits 

have been suggested. 

Anomaly 2 

Another large extended high occurs dir ec t l y to the east of the 

firs t. Roughly, the high wou ld be enc l osed by a line joining the point s 

(21N , 21E), ( 9N ,21E) , (9N,26E ) , an d (21N , 29E ). The extrem es , whic h ar e 

found at point s (19N,23E ), (17N , 25E ), an d (11N,24E ), would be f eas ib le 

l ocat i ons for te st pits, but the dipole anom aly centered on points 

(16N,1 9E) i s undoubtedl y caused by an iron object very close to the 

surface . Part of the extend ed hi gh is an arm whic h trend s to the 

so uthwest . A test here i s i nd icated i n Figur e 7. 78 as it might be an area 

of higher compactio n. 

Anomal y 3 

A monopole hig h at poi nt (1N, 18E ) li es on an extended arm of t he t wo 

previous highs . Because one edge of the anom aly is truncated, the depth t o 

sourc e is di ff i cult to esti mate. 

Anomaly 4 

A monopo l e hig h i s located at po int (14N, 33E ). Again the anomaly i s 

too broad fo r an accurate depth es ti mat i on, but, as the high covers a fo ur 

sq m area and has a maximum am pli tude of 10 gamm as wit h no associated low 

po l e , it ap pear s that the geomet ry of the source i s extended in the 

vertic al di rectio n. The l ocatio n of a potential excavation te st pit is 

indi cated in Fi gure 7. 87. 

Anoma ly 5 

A mo nopole high at point (15N,41E) ex t ends of f the easter n edge of 

the gr id. Because one edge is t runcated, it is unc l ear whether this is a 

t r ue monopol e or whether it is the high po le of a reoriented dipo le 
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Figure 7. 86: Magnetic contour map (SYMAP ) of Site 
5MT4478 . The contour l evels includ e 
data ranges of 15, 10 , 10 , 8, 8, 8, 10, 
12, 12, an d 12 quarter gammas . 
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Fi gure 7.87: Line contour map of Si te 5MT4478 wi t h 
16 quart er gamma conto ur i ntervals . 
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resulting from an i ron ob ject. A few ad ditional li nes on the east edge 

wou ld clear up the ambig uity. The location of a poten tial t est pit is 

indicated in Figure 7.87. 

Anomaly 6 

Two reoriented dipoles at po ints (2N, 39E ) an d (1 2N ,8E) ar e likely to 

have f errou s sources. 

Location of Test Squares 

Figure 7.87 indicates the suggested location of test squares, based 

on the magnetic reconnaissance . The numbering system is exp l ained in the 

Introduction . 

Areas for Future Surveying 

If the anomaly at poin t (1 5N ,41E) has an archaeological sourc e, it 

would be worthwh ile to add six m to the east edge of the grid from lines 

(10N) to (20N) . As we ll, lines (4E) through (31E) might be extended 

northwards if the two large monopo l e highs have cultural sources . It is 

also suggested that the spoi l from excavations be located other than north 

of the grid if future surveying is to be done in this region. 

Site 5MT451 2, Casc ade Hamlet 

Site 5MT4512 , Cascade Hamlet, was surveyed on 6 October 1978; the 

operations covered a rectangular block grid whose long axis runs magnet ic 

west-east . Magnetometer traverses were run south to north. The following 

topographic features occur on or near the grid : (1) a steep-sided arroyo 

which borders the south edge of the grid; (2) an area with stone rubble , 

about 10 sq min area , centered on point (15N,4E); and (3) a circul ar 

depression at point (19N,3.5E ) about 0.75 m wide and 0.25 m deep . All of 

th ese features might cause minor variations in the field . 
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Several anomalies are of interest as shown in Figure 7 .88 , a SYMAP 

representation of the total field, and in Figure 7.89 , a line contour map 

of the same data with 4 quarter gamma intervals. 

Anomal y 1 

A monopo le high is centered on point (17N,6E ). It is the highest 

value on an elevated plateau and coul d indicate a burned area about 0.6 m 

in dept h, if it is caused by a loc ali zed sourc e . 

Anomaly 2 

A monopo le high extends fr om point (7N,7W) to point (8N,8W) . 

Although there is a low situated to the north of the f eature , it i s 

suspected that the t wo anomal i es are no t related. The high is agai n 

possibly due to a burned f eature at a depth of rough ly 1.3 m. Also of 

interest is the extended low whic h circ l es the hig h, perhaps suggestive of 

some larger-scal e archaeo l ogic al featu re . 

Anomaly 3 

An extended high r egio n, consi st i ng of several dipole and monopo le 

anomali es, i s l ocated in the nor th cen t r al section of the grid. The 

dominant feature here i s a strong di po l e at poin t (14N , 24E ) wit h norm al 

ori entatio n and a hig h of 11 79 ganmas . Becaus·e of the mag ni tude of t he 

hig h, the source of th is anomaly must be an iron imp l ement; but it is 

unlikely that the iron is en ti re ly respon sible fo r the high region 

surrounding i t . Th ere is a high extens ion wh i ch r un s from poi nt (1 3N,26E ) 

t o anot her "norm al" di pole l ocated at point (16N, 27E); it is unrel ated to 

the di poles and appears to be of archaeo l ogi cal interest. Althoug h the 

sm all dipo l e has t he correct orientation for a cultur al featur e , t he 

re l at ive magn i tudes of the hi gh an d low increase the poss ibility of a 

near-surface ferrous sourc e . If the hig h area in wh i ch t his small er dipo l e 

-220-



I 
I , 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I , 
I 

Fi gure 7. 88: Magnetic contour ma p (SYMAP) of 
Si te 5MT45 12, Cascade Ham l et . 
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Figure 7. 89: Line contour map of Site 5MT4512 , 
Cascade Haml et, in 1 gamna interval s, 
showing suggested locatio n of test 
squares . 
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anomaly is l ocated proves to be of cu ltural interest , a test over the 

dipole should be considered. 

The general high region cont inues northward off the map, with a 

mono pole peak at point (20N ,24E) . Although this high area is no t 

excess ively strong (6 gammas except for i so l ated dipo l es), it suggest s a 

region of some form of acti vity and shou ld be t ested, as indicated in 

Figure 7. 89. Because of the extended natur e of the hig h, dept h estmat ions 

are difficult. 

Anomaly 4 

A l arg e "norm al" dipo le anomaly is located at point (8N,26E) . It is 

obviously not fr om a po int so urce, as both the high and low are elongated 

in the east -west di rect io n. Compar ison with a theoretical curve suggests 

that this is a likely possib ility for a li near burned f eature such as a 

wall or an el ongated fire hearth . FWHM measurements indicate a depth of 

abo ut 0. 5 m. 

Anoma ly 5 

A subt le mono pole at poin t (3N, 28E ) mar ks the extreme of another 

high pl at eau in the centr al south of the survey are a. Because of the 

extended nature of the high and its l ac k of var i atio n, it is suggested t hat 

this region could be an area of preh istoric acti vity; it has a hi gher 

poss ibility of containin g cul tural features than other areas on the map. 

Anomaly 6 

Another plateau high is loc ated in the vicinity of point (6N,l6E). 

A t es t pit migh t be ass i gned to this l ocation to det ermine whether the 

source of the anomaly is archaeological or geological. 

Location of Test Sq uares 

Figure 7. 89 shows the sugg ested location of test squares, based on 
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the magnetic recon naiss ance . The num bering system i s ex plain ed in the 

Int roductio n. 

Ar ea of Future Sur veying 

Lines (23E ) throug h (27E ) might be ex t enaed nort h, shoul d the r egion 

cover ed by Test Squar e 2 pr ove prod uct ive. 

Site 5MT4545, Tr es Bobo s Ham l et 

Site 5MT4545 was surv eyed on 19, 20, 21 Sept ember ; survey operat i ons 

cover ed a fou r -b l ock are a. The site is situated on a fl at- topped knoll 

an d, except fo r an occasion al ro dent hole, no t opographic discont i nuiti es 

are present which might aff ec t t he mag netic fi eld . 

The total ma gnet ic f i eld on t he site is genera lly more un du l ate than 

oth er surveyed s i t es and this impli es magnetic fi eld contributi ons f rom a 

var iety of arch aeol ogi cal an d nonarthaeol ogical sources. Fi gure s 7.90, an d 

7. 91, the SYMAP and li ne contour maps, show the fo ll owi ng anomali es . 

Anomaly 1 

A monopole high is center ed on t he point (30N,22E) and is el ongated 

in a nort h- south di rec ti on. The an om aly i s of suff ic ient si ze and 

mag nitude to be caused by a burned region, but the low si tuat ed just to the 

east i mp li es t he po ssibility th at the so urce of the anomaly is an i r on 

ob j ec t. However , t he existenc e of other l ows to the eas t of the high, in 

what ap pears to be a reduced susceptibi l ity geologic f eature, l ends s upport 

t o t he arg ument t hat the low and high are unrel ated . If the sour ce is 

archaeol ogical in nature, it is at l east 1.5 by 2.5 m in size . 

Anom aly 2 

A mono pole hi gh is centered abo ut t he point (33N,14E). This anom aly 
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also has a cl ose ly assoc i ated l ow towards the nort h, but again it appear s 

that they are two separate entities. Both this high and this low should be 

investigated, as they might have archaeo logical sources . 

Anomaly 3 

A monopo l e high is l ocated in the east ern sect ion of the map at 

poi nt (26N, 39E ) . It is suggestive of a comp l ex source as there are two 

extreme data values within the hig h, l ocat ed at po ints (26N,37E ) and 

(26N ,41E ) . This migh t be a burn ed region and should be inv est igated . 

Anomaly 4 

A monopol e l ow occup i es about 12 sq m in the regio n of poin t 

(31N,37E ). It is the ex treme l ow of another south we st -northeast-running 

l arge-sc ale trend . Althoug h it i s diff i cult to imagine an archaeologic al 

source with a geometry to producing such a l arge-scal e anomaly, thi s regio n 

should be t ested as it might represent a featur e f ill ed with soft sediment 

such as a borrow area . 

Anomaly 5 

A monopo le high is l ocated at point (37N,5E ) an d has a signature 

sim il ar to a burned region. It is rather subt l e and has an extreme of onl y 

4 gamm as, but the SY~~ AP ( Figure 7.90) shows it as a rather di stinc t 

anoma ly. 

Anomaly 6 

A monopo l e hi gh is situated at point (8N, 7E ) an d appear s t o lie on a 

larger scal e geo l ogic feat ure . It is t oo wi de to calcul ate accurate depth 

estimations but the sh ape an d magn i tude of the anomaly indicate that 

ass i gnment of a tes t pi t her e might be val uable . 

Anoma ly 7 

A monopo l e high at po int (14N,l7E ) is l ocated on the same l arger 
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Figure 7. 90: Magnetic conto ur map ( SYM AP) of Site 
5MT4545 , Tres Bobos Haml et. The 
contour l evels incl ude data ranges of 
8, 6, 6, 4, 6, 6, 4, 4 quarter gamm as. 
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Figure 7.91 : Line contour map of Site 5MT4545 wit h 
8 quarter gamm a intervals . 
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southwest -northeast geol ogic trend. ~e anom aly is no t dramatically hi gher 

than the trend on whic h it is situated but the amount of magnetic contrast 

present suggests the possib i l ity of an archaeo l ogical source . 

Anomaly 8 

A large-scale circular feature is located in the southeaster n 

section of the gr id . The dott ed l ine ( Figure 7. 91 ) out li nes its periphery , 

and although it is probab ly caused by a comb inati on of geologic eff ects, it 

is described here in the event that an archaeo l ogical f eature with these 

charac t eristics might ex ist . Test pits might be conducted on an 

exper imen tal bas i s in thi s r egion, at t he di scretion of the archaeo l og i st . 

An om aly 9 

A number of dipoles are likely caused by metal objects an d should 

not be confused wit h archaeo l og ical sources . They are located at point s 

(22N,11E ), (10N , 22E ), (9N , 24E ), ( 20N , 27E), and (33N,29E) . 

Anoma ly 10 

In addit i on , t here is a monopol e l ow , l ocat ed at po int (36N,16E ), 

close t o Anomali es 1 and 2, whi ch might indi cate a soft-fill featu re . The 

strong grad ients in the are a l essen the li keli hood of th i s possib il ity, but 

the anom aly warrant s test i ng by excavation. A te st square has not been 

located on the map. 

Locat ion of Test Pit s 

Figure 7. 91 shows the suggested locat ion of the test pits. Th e 

numbering scheme is exp l ai ned in the Int rod uction . 

Areas f or Future Survey 

The southeast section of the grid ha s i nt er esti ng anom alies which . 
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continue beyond the l imit s of the su rveyed are a. Lines (1N) to (31N) may 

be extended east ward after t he initial testing, so prudence should be 

exerc ised in locating spo il disposal areas. 

Site 5MT4614 

Site 5MT4614 was surveyed on 14, 15 , and 19 October 1978 ; survey 

operations covered a four-block square section oriented mag netic nort h­

sout h. The magnetometer traverse li nes for the survey were run west to 

east . No field disturbances are expec ted from topography and no ferrous 

materials were encountered on the surfac e. 

Several features on the grid are of interest , as illustrated in Figure 

7.92, generated us ing the graphics routine SYMAP, and in Figur e 7.93, a 

line contour map with 8 quarter gamm a interval s. 

Anom aly 1 

A strong mono pole high extends from the southeast to the northwest 

of the survey area , starting about point (1N, 30E ) through point (21N,l7E) 

to point (31N,lE). This anomaly might be caused by either (1) a row of 

house blocks which has been thorough ly burned, although it might be 

expected that burned houses produce a l ess continuous anom aly . However , 

this might be a reasonab le in terpretation if the vol ume of burned so il was 

large, or (2) a geologic feature such as an ar royo or cree k bed wh ich has 

been resedi ment ed" to ground level. The sediment wou ld most likely be 

derived from an upstream source , higher in iron oxides , which wou ld 

increase the susceptibility contrast . Other contributing sources might be: 

nearby areas high in burned material, perhaps derived from the surrounding 

village ; in situ compacted fill, resu l ting in an increase in oxides per 
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unit vo l um e , and t hus raising the susceptibi lity contrast ; or an y 

combination of these . 

Anomaly 2 

An equal ly strong anomaly occur s in the southwest corner of the 

surv ey area. Its l imits are not discernib l e but its magnitude is 12 or 13 

gamm as, compar able to the el on gat ed hig h. Its extent wil l have to be 

det erm i ned before ma king any suggestions as to i ts so urce . 

Anomal y 3 

A monopo l e hig h is l ocated about the poin t (20N , 36E ). It is an 

extended source and is roug hly rectangu l ar with a l obe out the southwest 

sid e. It has great simi l arities to anom ali es produced by pithouses . 

Anomaly 4 

A roughly perpendicu l ar extens ion of the centr al el ongated monopo le 

high or i ginates near po int (23N ,21E) and f ades out towards the north- east 

corner of the survey are a . Its sourc e could be li nked to the central high , 

suggesting that it might be either an extension of an archaeological 

featur e (for inst an ce, a pathway) or a tributary f eature , depending on 

whether the central high is cultural or geologic in nature . 

Anomaly 5 

A high peaks in the area of point (3N,16E ). Its source is extended 

and covers a re l ativel y broad regio n. 

Anomaly 6 

A mono pole high runs off the survey grid and originates at poin t 

(41N, 22E) . Although it is diffi cu lt to postu l ate a so urce without seeing 

the entire anomaly, it seems unlikely to be due to a ferrous so urce because 

of its extended nature. 
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Figure 7.92: Magnetic contour map (SYMAP ) of 
Site 5!~T461 4. 
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Figure 7.93: Line contour map of Site 5MT461 4 in 
2 garrrn a contour intervals, showing 
the sugg ested location of test 
squares. 
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Anomaly 7 

Three dipolar anomalies occ ur at points (3 3N ,7E), ( 35N , 39E ), an d 

(1 4N ,l3E). Al l have r eor i ented dipole directions so it is li kel y they ar e 

due to ferrou s sources. One of these might be wort h excavating as a 

control on the type of i ron we might expect to f ind on the sites . 

Location of Test Squares 

Figure 7. 93 shows the suggest ed location of test squares, based on 

the magnet ic reconna i ssanc e, and these have been pos iti oned to mi nimize 

unproductive excavatio n. The number i ng system , as ex pl ained in the 

Introduction, indicate s the priorities for excavation . 

Areas for Future Surveying 

As there are anom alies wh i ch continue outside the are a of survey, it 

might be advant ageo us to extend li ne s ( lE ) to (4E) to the north and south, 

as we ll as adding lines to the east of the grid. Lin es (20N ) through (23N) 

shou ld be ex t ended northwards if Test Pit 5 prov es productive . Finally, 

the lines to the sout h of the l ar ge el ongated an om aly might be done if thi s 

are a is cultural in origin . 
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SUMMARY OF THE 1978 PROGRAM 

With the conclusion of the analysis on the data col l ected for the 

Dolores Archaeo l ogical Program , a few general commen ts are i n order . 

Physical S~~t a bi lity of Sites for Magnetic Sur veying 

First, it appears that the soils in the Dolores Vall ey have suffici ent 

amount s of hemat ite (Fe 2o3) to al l ow increased susceptib ili ty contrast s 

when burnin g t akes pl ace durin g the occupat ion of an archaeo l ogical site. 

Org an ic decay and so il disturbance are al so suspected of caus ing notab le 

magnet ic anomali es , but th is will not be confi rmed unt il examinatio n of the 

excavation information takes pl ace . The topogr aph ic relief of most of the 

site s is insuff ic ient to cause unwanted di sturbance in the magnetic fie ld 

although some sites , such as 5MT002 3 an d 5MT2320, have higher noise l evel s 

c aused by irreg ularities from l oot ing act ivity . 

Magnet ic contributions from so il irreg ularities due t o uneven 

sed imentat ion (e .g. , so il l enses, coarse grain ed depos its, etc.) appear t o 

have magnet ic signatures which can e ither be vi sually distinguished from 

those fe at ures of potent ial archaeo l ogical interest or can be removed from 

the magnet ic record using convolution f il tering or a trend analysis. 

However , these method s were in effectual when appli ed to the geolog ic noise 

caused by the igneous cob bl es on Sit e 5MT002 3, where the noise signature is 

similar in frequenc y and magnitude t o that of archaeological sources. 

Historic trash, specifical ly that of a f errous nature , appear s 

occasionally on these sites. In most cases it is easy to distinguish these 

contribution s f rom archaeological sources, but occasionally, as with the 
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confus i ng effec ts f rom geo l og ic al noi se, ambiguity in inter pret ati on 

arises. 

In most cases the sites are al l suit able for magnetic surv eying and 

mos t have anom al ous sign atures which are typical of archaeol ogical 

f eat ures . 

Data Collection 

The i ns t l~uments utili zed for measuring the magnetic field (two 

Geometric G82 6) have proven fairly r eliable and have a typical failure rate 

for geophysical equipment ; it appears that unusual str ess was placed on the 

electrical connection bet ween the sensor and the co unting instrumentation . 

This has been r einforced, but more car e should be t aken. Only 5 percent 

of the data had to be retaken because of instrument malfunction. One of 

the inher ent disadvantages of these instr uments is the l arge number of 

bat t eries used in the process of exciti ng the protons in the sensor . Some 

of these costs can be allevi ated by purchasing recharg eable "D" cells, if 

it is suspected that data coll ection wi ll continue . 

The crew, assernbled to col l ec t data under the dir ec tion of a fie ld 

crew chief, worked thorough ly and eff ici ent ly during the field season. 

Instruction and supervision was necessary for on ly one mo nth before the 

crew was able to oper ate on its own . The l egibi li t y of the data and the 

mailing system for sendin g the data to NEBCAR appear adequate. 

Processing , Interpretation, and Dis sem ination of the Magnetic Dat a 

After the data were received at the Univ ersity of Nebras ka, the 

processing procedure, i n wh ich the data are worked into an intelligible 

form , took a minimum of three days. Interpretation of the data take s 
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somewhat longer , depending on the compl exity an d size of the data set . As 

it is very ad vant ageous during the field season to have qu ick information 

turn-around , suggestion s on the l ocations of archaeo logical features were 

ei ther phoned to Dolores from NEB CAR, after three days of processing, or a 

brief summar y of the more obvious anomali es wer e mailed abo ut a wee k after 

the data were received . Occasionall y, because of backlog , longer period s 

of time elapsed before information cou ld be passed along . To avoi d t his 

problem , it is recommended that the magnetometer fie ld crew be advi sed we ll 

in ad vance of an y excavat ion schedule so that the data can be shipped t o 

NEBCAR well before excavat ion begins . 

Because no standardizat ion procedure was estalished for the 

dissemination of the magnet ic information after it was ma il ed t o Dolores, 

some confus ion arose in getting map s and their descript ions to the field 

crew chiefs before excavation. It was suggested that a centr~ file be 

created at the projec t l aboratory where the information for eac h site could 

be stored. The field crew chiefs could consult this data bank when 

decid ing on the sampling design for thei r site ; they could also refer enc e a 

general information sec tion which wo ul d include the folder of papers with 

the theory an d met hod ology of magnetic surveying , the field manuals for the 

magnetometer crew, and the introd uction and finali zed descriptions of each 

site in this r eport . This proc edure was imp l emented in August 1979. 

In conclusion , i t appears that the magnet ic fie ld measurements 

recorded during survey operations in the Dolores Project area contain a 

significant amo unt of information . From the study done under the auspices 

of the 1978 purchase order, it is apparen t that many features have 

anomalous magnetic responses . The l arger architectur al features, such as 

pitstructures, are eas il y discernib l e (suc h large structures were 
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potentially presen t at Sites 5MT2193 , 5MT2848 , 5MT2236, 5MT4545 , 5MT2194, 

5MT220 3, and 5MT2192 ), and it may be possible to extract mo re informat ion 

abo ut the size , shape , and content of these features . Smaller feat ures 

· with l ocali zed burn ing, such as fire hearths , are al so detectab l e (such 

feature s wer e recorded at Sites 5MT2193, 5MT2192, 5MT2848, an d 5MT4545 ), 

and areas with hig her ash conten t and disseminated burning , such as room 

bl ocks or act ivity areas , appe ar vi si ble in some case s ( at Sites 5MT2203, 

5MT21 92, an d 5MT4545). With the imp l ementat ion of a correl at i on study to 

exam ine the excavation resu lts an d to compare the ir spat ial positioning 

with the anomal ous magnet ic signatures, it is hoped that the success rat e 

of magnetic surveying can be assessed more quantitatively . This shoul d 

yi eld information on wh at f eat ures were undetec t ab l e and on the geometry 

an d content of the f eatures that were located. Although at presen t the 

utility of magnetic surveying is intuitively obvious , the correlation study 

should help the improvement of the resolutio n of this prospec tive 

technique ; it will also contribute to the formulation of mo re effective 

sampling strategies. 
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