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INTRODUCTION 

In September of 1978, a magnetic recon nais sance program was initiated 

within t he Bureau of Rec l amation Dolores Project area of Colorado for the 

DAP (Dolores Archaeological Program). The ma gn etic program was conti nued 

t hro ughout the 1979 field season, by which ti me 26 grids, at 25 sel ect ed 

prehistoric sites, had been magnetically surveyed. The raw data obtained 

by these surveys was sent to NEBCAR (Nebraska Center for Archaeophysical 

Research) to be analyzed by Rob Huggins under the direction of Dr. John 

Weymouth. 

The magnetic reconnaissance program was established to aid in 

archaeological investigations of the DAP . Magnetic surveying is an aid to 

locating subsurface feat~res, and is, therefore, capable of indicating the 

presence of specific, buried archaeological features such as subterranean 

domiciles and hearths. The magnetic survey may also indicate site bound-

aries and outline the overall occupation pattern of a site, enabling a 

more accurate archaeological sampling procedure to be used. 

Detecting the location of the subsurface archaeological features 

involved using a proton magnetometer to measure the earth's magnetic field 

over a grid of points on the surface of the site. Marked variations or 

"anomalies" in the earth's field, caused by differences in the concentra-

tion, composition, and orientation of iron oxides in the soil were plotted 

using a variety of graphical displays, primarily magnetic contour maps 

(SYMAP [Dougenik and Sheehan 1975]) and line contour maps. Because some 

cultural processes such as intense burning alter the iron oxides in the 

soil, an assessment could be made concerning the possible cultural origin 

of these anomalies and the location of a test area which was most likely 
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to l ocat e t he archaeol og ical source of t he anomaly. Where pos si bl e , add i-

tional comments concern ing t he ge ometry of featu res we re al so noted (see 

Huggins and Weymo uth 1978, 1981). Si nce anomali es in the ea rth's magnet ic 

fie ld can also be caused by geo l og ic con t ri but i ons or by recent and his-

toric dis t urbances, and adj acent cultural featu res may produce ambi gu ous 

res ponses to the observer, a degree of uncerta i nty occurred in t he asses s-

me nt of each anomaly and in some cases no cul t ural features were located. 

This study will determine the success of the present magnetic recon-

naissance program and explore techniques capable of increasing the amou nt 

of info rmation available from the magnetic record. The information 

revealed by this study will assess the usefulness of magnetic surveying to 

archaeological res earch, particularly in organization of fieldwork and the 

direct collection of archaeological data. 

This report will contain three major sections in addition to the 

overall introduction and summary. The first section is an assessment of 

the existing program and provides quantitative esti mates of the success 

and failure of the program by comparing the results of the 1978-1979 mag

netic data analysis (Huggins and Weymouth 1978, 1981) with 1978-1979 exca-

vation results provided by the DAP. The second section will examine the 

practicality of utilizing computer assisted filtering to improve the 

detection of cultural features. The data base consists of cultural 

features located during archaeological excavations (information provi ded 

by DAP) and image enhancement of the original magnetic data gathered by 

NEBCAR. The third section will attempt to det ermine what additional 

information is available about the i nt eriors of pitstructures from their 

associated anomalies. Profiles of the maynetic anomalies of features 

drawn from the original magn etic information, assisted by computer 

-2-
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simulated models of how an ideali zed pitstructure might appear, will be 

compared with associated cultural features identified by archaeological 

operatio ns. The data base will be composed of cultural feature informa-

tion provided by DAP , the original magnetic data provided by NEBCAR, and, 

specifica lly for the mode~g studies, magnetic susceptibi lity data taken 

from Pitstructu re 2 of Site 5MT21 93 . 
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ASSESSMENT OF THE EXISTING t·1AGNETI C PROG RAM 

Introduction 

After t he ma gnetic data had been rece ived, process ed, and interpret ed 

by NEBCAR, anomalies beli eved to have archaeological affiliations were 

recomme nd ed for excavation. Test sq uares were sel ect ed by NEB CAR to 

locate the source of these anomalies and were given priority nu mbers in 

accordance with a presumed likelihood of encountering cultural sources. 

The test squares were set out over the anomalies and numbered (with 11 111 

I 

indicating the area with the highest probability of locating an archaeo-

logical feature). Frequently there existed a number a magnetic anomalies 

appearing to have either similar archaeological sources or having an equal 

chance to yie~d a cult~ral source. In these instances, test squares were 

further identified by having a letter follow the priority number, i.e., 

1a, 1b, etc. 

This section examines the accuracy of NEBCAR's existing magnetic 

reconnaissance program concentrating on (1) the accuracy in locating 

archaeological features, (2) the accuracy in describing the source, and 

(3) the utility or practicality of the priority system. This eval uation 

is based on comparison of magnetic data with the results of excavations 

conducted during the 1978 and 1979 field seasons. This comparison is done 

site by site, with each site evaluation consisting of general comme nts 

about the ma gnetic data for that site from the NEBCAR reports, including 

the number of suggest_ed test squares. Features correctly and incorrectly 

located will be discussed, as will the accuracy of the descriptions of 

those correctly located. The site discussions also indicate whether the 

site da ta wa s subjected to computer filtering (see 11Computer ~1ethods to 

- 4-
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Improve Detection 11 for the results of filte ring). Following the site pre-

sentations wi ll be a comprehensi ve summary of the accuracy of the priority 

system as revea l ed by the site as sessments. 

In the follOI'Iing assessments, the terms 11 block 11 and 11 half block 11 are 

used . A block is a square area which measures 20 by 20 m and a half block 

is a rectangula r area wh ich measures 10 by 20 m. Th ese are standa rd field 

units and ca n be located with reference to the grids used for control of 

excavations. 

Individual Site Assessments 

Site 5MT23, Grid 1 

Grid 1 was an area of four full blocks and two half blocks. Several 

difficulties arose on this site due to numerous large holes, vegetation, 

and metal objects (Huggins and vleymouth 1978). Excavation operations at 

this grid we re li mi ted to Blocks C, D, and E. Of these blocks, only ma g-

netic test Priority 1b fell into a tested area. The remaining ten were 

not tested (see table 1). 

Su mmary of Site 5MT23, Grid 1. Excavation of Priority 1b test square 

revealed burned rock and adobe. The anticipated source had been a buried, 

burned f ea ture, possibly more complex than a simple hearth (see table 1). 

Two fea tures were further identified during excavation. They were a 

subterran ean domi c'il e (pithouse) at 38-41N, 53-55E and a portion of a 

surface structure complex, Surface Structures 14 and 16, at 22-23N, 3-5E. 

The surface structures have no related anomali es visible on the unfiltered 

ma p, but the domicile may be related to a negative magnetic reg ion 

although it is possibly distort ed by a nearby dipole. These areas have 

been filtered in an att empt to identify the two features. 

- 5-
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Table 1. Priority, location, and compari son of descriptions derived 
from magnet ic information t o the excavated source fo r Site 5MT23, Grid 1 

===========================================--===========================--=== 
Priority 

1a 

1b 

1c 

2 

3 

4 

6 

7a 

7b 

7c 

Locat ion of 
anomaly cente r 

37N , 6E 

35 N, 8E 

33N, 10E 

33N, 38E 

30N, 31E 

14N, 33E 

13N, 6E 

1N, 15E 

13N, 22E 

15N, 24.5E 

15.5N, 27E 

Site 5MT23, Grid 2 

Anticipated source Excavated source 

Burned feature, pos sibly Not tested 
more comp lex than a 
si mple heart h 

Same as 1a Burned rock & adobe 

Same as la 

No suggested source 

Burned feature 

Circular feature with 
soft fi 11 

Burned region 

Burned feature 

No suggested source 

No sugges ted source 

No suggested source 

Not tested 

Not tested 

Not tested 

Not tested 

Not tested 

Not tested 

Not tested 

Not tested 

Not tested 

Grid 2 was composed of five blocks. Ig neous river cobbles having a 

typically high magnetic contrast were found in abundance on the surface 

and caused strong localized dipole ·and monop ole anomalies. In spite of 

difficulties caused by these cobbles, met al, and irregular topography, 

individual anomalies of potential archaeological interest were more 

distinct than Grid 1 (Huggins and Weymout h 1978). Unfortunately, none of 

the 26 suggest ed magnetic test areas have been examined to date (refer t o 

table 2). 

Summary of Site 5~1T2 3, Grid 2. Block C contained a feature of 

archaeologica l interest; a portion of a subterranean domicile . The domi 

cile , located at 38N , 4E, has no apparent associated anoma ly. The data of 

-6- • 
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'I Table 2. Priority, l ocat i onh and com€arison of descri€tions derived - from magnet ic informat ion to t e excava ed source for Si e 5MT23 , Grid 2 

====================================================================--====== 

I Priority Location of Anticipated source Excavated source 
anomaly center 

la 38N, 40E Pitstructure or Not tested 

I 
burned material 

lb 29.5N, 36E Pits t ructu re Not tested 
! 

I 
lc 24N, 32.5E Pitstructure or meta 1 Not tested 

:: .-
ld 36 . 5N, 53.5E Pitstructure with tested Not 

as sociated hearths 

I 
2a 38.5N, 34.5E Activity area with Not tested 

burned material 

2b 41.5N, 36E Same as 2a Not tes ted 

I 2c 35.5N, 28. 5E Burned regio n Not tested 
I 

2d 30N, 51E Burned feature, pos - Not tested 
sib ly architectural 

I 2e 4UN , 51E Burned or compacted Not tested 
region 

I 
2f 33N, 52E Hearth Not t ested 

2g 34.N, 42E Hearth Not tested 

2h 35N , 44E Hearth Not tested 

• , 2i 37.5N, 47.5E Hearth Not tested . 
2j 39N, 46E Hearth Not test ed 

I 3a 15.5N, 32E Possibly a pit- Not tested 
structure 

3b 24N, 51E Pitstructure, or · Not tested 

I well-burned feat ure 

3c 30N, 13E Pi tstructu re Not tested 

I 
3d 29N, 22.5E Possibly a pit- Not tested 

structure 

4a 14N, 36E Hearth Not tested 

II 
4b 17N, 38E Hearth Not tested 

4c 18N, 53E Hearth Not tested 

I 
4d 14N , 54E No source suggested Not tested 

5a 33N , 2.5E No source suggested Not tested 

5b 24. 5N, 8E No source suggested Not tested 

I 5c 23.5N, 19:5E No source suggested Not tested 

5d 22N, 22E No source suggested Not tested 

I 
t' 
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the area has been filt ered in an att empt to isol ate any magnet ic contribu-
' 

t i on by t he subte rranean domicile. 

Site 5MT2162 

The magnet ometer survey was conducted over a two-bl ock area in 1979. 

The presence of met al debris somewhat confused t he ma gnetic field, and 

ma ny of the small er responses we re undoubtedly mask ed. The survey did 

reveal seven anomali es of possible archaeological interest and seven 

ma gnetic test areas were located accordingly (H uggins and Heymouth 1981). 

Three of the areas were not t ested, one area had a cultural source, and 

the three remaining areas had noncultural sources (see table 3). 

Table 3. Priority, location, and comparison of descriptions derived 
from magnetic information to the excavated source for Site 5MT2161 

=========================================================================== 
Priority Location of Anticipated source Excavated source 

anomaly center 

1 17N, 4E Pitstructure Pitstructure 

4a 26N, 17E Hearth No cultural source 

4b 39N, 13E Hearth Not tested 

4c 33N, 17E Hearth Not tested 

4d 27N, 17E Hearth No cultural source 

4e 40N, 9E Burned or activity Not tested 
area 

5 25n, 7E Burned region No cultural source 

Summary of Site 5MT2162 . The Priority 1 test square located a pit-

structure consisting of a main chamber and an antech amber. It was 

suggested by NEBCAR to be a pitstructure or t wo closely related pitstruc-

tures, with the southern structure either smaller or more intensely burned 

(Huggins and Weymouth 1981). 
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No additional features we re located during the blading ope rations. 

Site 5MT2192 

Magnetometer survey at Site 5MT2192 consisted of five blocks that 

we re i nitially examined in 1978. Several li near trends, indicating long, 

lin ea r sou rces of a geo logic nature, we re appare nt on the magnet ic map; 

but numerous other anomali es were thought to indicate archaeological 

features (Huggins and Heymou th 1978). Twenty-one magnetic test excavation 

areas were indicated by NEB CAR for these anoma li es , but seven of these 

areas were not examined during excavation. Of the remaining 14 areas, 4 

revealed cultural sources while 10 did not (see table 4). 

Summary of Site 5MT2192. The four correctly located sources con-

sisted of an unburned pithouse, a borrow pit, roomblocks, and a warmin g 

pit together with two unspecified pits. The descriptions of the suggested 

sources were fairly accurate for this site (refer to table 4). The pit-

house was located at an area suggested to be a pitstructure. A southern 

lobe of the anoma ly was thought to indicate a southern antechamber or 

ventilator, some burned material, or an activity area. Excavation 

revealed a southern ventilator shaft. A borrow pit containing two hearths 

was found in a magnetic test area that wa s suggested to contain either a 

pitstructure or, more probably, a burned area. The roomblock was found in 

an area believed to be slightly burned and/or compacted, possibly asso-

ciated with the pitstructure. A large area was indicat ed as the source 

because of the anoma ly size and the region of high variance to the south 

of this anoma ly (Huggins and Weymouth 1978). The fourth cultural source 

located by magnetics wa s a warming pit contain ing sandstone and charcoa l 

flecks and two nearby, unspecified, unburned pits. Th ese were excavated 

in an area \<ihich was thought to contain an architectural feature with 

compacted or sli ght ly burned fill. 
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Table 
from 

Priority 

la 

lb 

lc 

2a 

2b 

2c 

2d 

2e 

2f 

2g 

2h 

3a 

3b,c 

4a 

4b 

4c 

4d 

5a 

5b 

6 

4. Priority, locat ion, and comparison of descriptions derived 
magnetic informat i on to t he excavated source for Site 5MT2192 

-- --
Locat ion of Anticipated source Excavated source 

anoma ly cente r 

32N , 40E 

25N, 13E 

35N , 48E 

40 N, 39E 

25N, 9E 

19N, 9E 

19N, 16E 

20N, 20E 

36N , 43.5E 

40 N, 47E 

30. 5N, 48E 

39N, 20E 

31N, 29E 

32N, 20E 

33.5N, 23E 

38N, 27E 

40N, 25E 
23N, 25E 

24N, 47E 

18N, 32E 

Pitstructure wit h Subterranean 
southern antechambe r domic ile with 

southern vent 

Pi tst ru ctu re 

Pitstructure or 
burned area 

Sandstone outcrop
ping 

Borrow pit with 
two hearths 
(Features 7 and 8) 

Burned and/or compacted Roomblock 

Hearth 

Hea rth 

Hea rth 

Hearth 

No suggested source 

Architectural feature 
with compacted or 
burned fill 

No suggested source 

Activity area 

Saodstone outc rop-
plng 

N6t tes ted 

Not tested 

Not tested 

No cu ltu ra l source 

W g rm.i ng pi t 
tFeature 2) and 

'two unspec1fied 
gits (F eatures 
28 and 29) 

No cultural sou rce 

Not tested 

Burned area with two No cultural source 
locations of more 
extreme firing 

Intensely burn ed area No cultural source 

Burned f eature No cultural source 

Small hearth No cultural source 

Small hearth Not tested 

Long linear feature Not tested 

Hearth No cultural source 

Small hearth Not t es ted 
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Five additional features we re identified by excavati on in this five

block area. There we re two unspeci fi ed pits (Featu re 1 an d 27), an 

un specified pit wit h charcoal fill (Feature 5), a bas i n-shaped pit or cist 

(Feature 3), and a large roasting or cooking pit (Feature 26) . Feature 5 

appea rs to be poss ibly associated with the l obe of a nearby region of 

decreased magnetic intensity on the ma gnetic ma p. Any magnet ic contribu-

tion by Feature 26 is obliterated by a nearby dipole caused by surface 

iron. Features 1, 3, and 27 have no apparent associated magnetic anomal-

ies. The ma gnetic data for this site has been filtered in an attempt to 

recognize subtle anomalies caused by excavat ed features which did not ha ve 

magnetic signatures in the original data used for the 1978 and 1979 NEBCAR 

reports . 

Site 5MT2193 

A one-block area, plus six additional 6- by 20-m areas at the east 

side of the grid (added later because archaeological features were sus pec-

ted), was examined in 1978. The survey area contained no small-scale 

topographic features which would cause disturbances except for five 

archaeological test squares located around the periphery of the grid which 

caused disturbances close to those points (Huggins and Weymouth 1978). 

Seven test squares were then suggested by NEBCAR, but none of the test 

exca vations over these anomalies r·evealed a cultural source (see table 5). 

Summary of Site 5MT2193. Prior to formal evaluation, two suggested 

anomalies were excavated. This excavation revealed two pithouses. One 

additional feature was identified during archaeological explorations, a 

ba sin-sh aped pit with a da rk, organic fill (F eatu re 118). This feature 

had no apparent magnet ic association . 
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Table 5. Priority, location, and comparison of descriptions derived 
from mag netic information to the excavated source for Site 5MT2193 

========================================--=--======--================----======= 
Priority 

1 

2 

3 

4 

5 

6 

7 

Location of 
anomaly center 

10N, 9E and 
18N, 8E 

7N, 35. 5E 

15N, 34E 

2N, 27E 

19N, 29E 

15N, 30E 

19N , 35E 

10N, 30E 

Anticipated source 

No suggested source 

Oval, burned feature 

No source suggested 

No source suggested 

Small burned feature 
i.e., cooking hearth 

Small burned feature 
i.e., cooking hearth 

Feature with loose 
fill 

Small burned feature 
i.e., cooking hearth 

Excavated source 

Two subte rranean 
domiciles 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

The area of this feature has not been filtered because it appears to 

lack characteristics which can be revealed by filtering. The feature is 

small (40 by 40 by 12 em ), oxidation is slight, and the original magnetic 

maps contain no indication of the feature. 

Site 5MT2194 

Two blocks at Site 5MT2194 were magnetically surveyed in 1979. The 

ground was free of topographic variations which may have caused distur-

bances in the magnet ic field. The site contained six anoma lies of pos-

sible archaeological interest, and seven magnet ic test excavati on areas 

were established in these regions (Huggins and Weymouth 1978) . Six of the 

areas \'t'ere noncultural \vhile one was cultural (see table 6). 

Summary of Site 5MT2194 . Priority 1 square revealed an unburned pit

house with the floor app roxi mately 1m below surface level. The suggested 
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source was a burned area such as a large hea rth or pitstructure with a 

depth of 1 m (refe r to table 6). 

Table 6. Priority, location, and comparison of descript ions derived 
from ma gnetic information to the excavated source for Site 5MT2194 

=======================================--=================================== 
Priority Location of Anticipated source Excavated source 

anoma ly cente r 

1 12N, 10E Burned area , eithe r Unburned subte r-
rane an domicile 

2 38N, 5E Hearth No cultural source 

3 29N, 20E Activity or ash area No cultural source 

4 31N, 10E Possibly an iron No cultural source 
source 

5 33N, 13E Burned or activity No cultural source 
area 

6 20N, llE Compacted feature or No cultural source 
pathway 

7 26N, 12E Burned feature No cultural source 

Excavation operations revealed 10 additional features in the two 

block area which were not apparent in the original magnetic data: two 

(Features 1 and 3) were hearths containing a charcoal and ash fill; three 

(Features 2, 30, and 35) were probable hearths; and four (F eatures 4, 5, 

6, and 9) were unburned, unspecified pits. Also unidentified was a sur-

face structure (Surface Structure 1'). Convolution filtering has been 

applied to try to refine the magnetic data and identify these featu res. 

Site 5MT2199 

This site was magnetically surveyed in 1979 and the survey activities 
·. 

covered a two-block area. It was consi dered unlikely that the gene ral 

trend of the south sloping ground surface would affect the magnetic field, 

but two drainages running north to south are magnetically det ectable. 

Although no l arge-scale features we re ma gneti ca lly located, five small er 

anoma lies we re se lect ed for examination (Huggins and Weymo uth 1978). Two 
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of these we re not tested , while the remaining three contained no cultural 

sources (see table 7). 

Table 7. Priority, location, and comparison of desc riptions derived 
from magnetic i nformat ion t o the excavated source for Site 5MT2199 

=========================================================================== 
Priority Location of Anticipated source Excavated source 

anoma ly cente r 

1 40N , llE Large burned area Not tested 
or metal 

2 5N, 5E Heart h No cultural source 

3 18N, 15E Geo l ogica l feature No cultura l source 

4 6N, 16E No suggested
1
source No cultural source 

5 29N, 5E Hearth Not tested 

Summary of Site 5MT2199. Only one feature was identified dur ing 

excavation of the two-block area. The feature (F eafure 2) was a pit with 

burned sandstone but little charcoal, possibly a boiling or warming pit. 

It is not identified with an associated anomaly on the magnet ic map and is 

considered unlikely to have contributed significantly to the magnetic 

record; therefore, the area has not been convolution filtered. 

Site 5MT2202 

Two bl ocks we re magnetically surveyed for this site in 1979. 

According to the magnetic information the site was not promising for 

archaeologica l features. Additionally, a large trench dug before the 

magnetic wo rk was done adversely affected 20 percent of the region. Four 

magnetic test areas were indicated by NEB CAR but were suggested to have 

dubious cultura l affili ation (Huggins and Heymouth 1981). None of the 

four areas revea l ed cultural sources afte r excavation (see table 8). 

Summa ry of Site 5MT2202 . One cultural feature wa s located just 

within the magnetomete r grid . This was a stone-lined heart h (F eature 1) 

containing a soft , da rk, charcoa l- filled soil. It has no apparent 
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assoc iat ed anomaly on the magnetic ma p. The magnet ic data has not been 

subjected to convolution filter ing. 

Table 8. Pr iority, locat ion, and compar ison of de scri ptions derived 
from ma gnetic informatio n to the excavated sou rce for Site 5MT2202 

===========================================================--=--============= 
Priority Location of Anticipated sou rce Excavated sou rce 

anomaly center 

1 10.SN, 30E Burned region No cultural source 

2 5N, 35E Burned feature No cultural source 

3 5N , 30E Peripheral burned or No cultural source 
decayed feature 

4 13N, 8.5E Burned area No cultural source 

Site 5MT2203 

Site 5MT2203 was a topographically flat area at which two magnetic 

· blocks were established. The site was magnetically surveyed in October 

1978. Seven anomalies were noted magnet ically and 13 magnetic test 

squares were then indicated (Huggins and Weymouth 1978). Ten of these 

areas were not tested, and two failed to contain cultural sources. One 

magnetic test square contained a cultural source (see table 9). 

Su mmary of Site 5MT2203 . Priority 1 locat ed an activity area con

taining a hearth and ash pit at a dept h of ap proximately 30 em below the 

surface. The source was suggested to be a burned region with a maximum 

depth of 1.5 m (refer to table 9). 

Seven additional features were identified during the excavation 

operations. Two were slab-lined hearths (Features 1 and 2), one was a 

cist (Featu re 4) fill ed with hearth debris, and the remaining four were 

hearths that lacked slab linings (Features 3, 5, 8, and 9). Two of the 

hearths contained a charcoal fill (F eatures 3 and 9) and two have ash 

fills (Feature 5 and 8). All but one feature (F eature 9) have possib le 

magnet ic anomaly assoGiations. Features 2, 3, and 5 are possibly related 
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to area s of increased magnetic intensity, and Features 1, 4, and 8 are 

possib ly associated with areas lobing outv1ard f rom the region of increased 

magnetic susceptibility designated as Priority 1 magneti c test area . The 

magnetic data has been filt ered in an att empt to identify subt le magnetic 

contributions of the features. 

Table 9. Priority, location , and comparison of descriptions derived 
from ma gnet ic information to the excavated source for Site 5MT2203 

---------------------------------------------------------------------------
Priority 

1 

2a 

2b 

3a 

3b 

3c 

4 

5a 

5b 

5c 

6 

7a 

7b 

Site 5MT2236 

Location of 
anoma ly cente r 

20N, 16E 

6N, 21E 

13N, 23E 

7N, 32E 

2N, 33E 

1N, 37E 

15N, 31E 

17N, 37E 

15N, 40E 

12N, 37E 

18N , 22E 

4N, 1E 

17N, 1E 

Ant icipat ed source 

Burned reg ion 

Burned region or 
geological source 

Burned region or 
geologica l source 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

Small hearth 

Small hearth 

Sma 11 hearth 

No source suggested 

No source suggested 

No source suggested 

Excavated source 

Activity Area 2, 
with ash pit 
(Feature 4) an d 
hearth (F eature 1) 

Not tested 

Not tested 

Not tested 

Not tested 

Not tes ted 

Not tested 

Not tested 

Not tested 

No cultural source 

Not tested 

Not tested 

Not tested 

At Site 5MT22 36 six magnetic blocks we re surveyed in October of 

1978 . A variety of anomalies appeared, some obviously geologic in 

nature . Ten regions were selected as possibly ha ving cultural sources . 
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Fifteen test areas we re selected by NEBC AR (H uggins and Heymout h 1978) and 

all were tested . Fourteen test areas had noncu ltural sources , but the 

source of the remaining area wa s archaeolog i ca l in nature (see tab le 10) . 

Table 10. Priority, location, and comparison of descriptions der ived 
from magnetic informat ion to the excavat ed source for Site 5MT2236 

Priority 

1 

2a 

2b 

3a 

3b 

3c 

4 

5 

6a 

6b 

7a 

8 

9a 

9b 

10 

Location of 
anomaly cente r 

21N, 31E 

18N, 40E 

14N, 30E 

15N, 50E 

12N, 54E 

5N, 55E 

16N, 60E 

41N, 46E 

6N, 40E 

3N, 40E 

16N, 16E 

14N, 23E 

2N, 68E 

3N, 7 5E 

40N, 37E 

Antic i pated source 

Pitstructure 

Hearth 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

No source suggested 

Excavated source 

Burned subter
ranean domic ile 

No cu ltu ra l source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

Su mmary of Site 5MT2236. Priority 1 was anticipated to be a 

pit st ructure and subs equent exca vation revealed a burned pithouse (refer 

to table 10). 

Excavation revealed 14 add itional f eatures. Four of these features 

were ro oms (Rooms 1, 2, 3, and 4), two were surface structures (S urf ace 

Structures 1 and 2), and two were buria ls (Burials 1 and 2). Four 

-17-

= 



II 
I 

1 .. 

.I 
;I 

! 

il ~ 

I 
I 
I 
I 

• f 
~ 

I 
I 
I 
I 
I 
I 
I 
t' 
I 

featu res we re slab-lined heart hs (Hea rths 1, 2, 3, and 4), one wa s a 

firepit, and one f eature was an artifact conce ntration. Seven of t he 

features (He art hs 1 through 3, fi rep it, Bu r ia ls 1 and 2, and the art i f act 

concent ration) ha ve no as soci ation wi th anoma li es on the original magnet ic 

SYMAPS. Rooms 1 throu gh 4 are each pos sibly rel ated to re gi ons of 

increased magne tic i ntensity as are Hearth 1 an d Surface St r uct ures 1 and 

2. Convolution filtering has been applied to t he magnetic data to try to 

isolate any subtle magnetic contributions from these features. 

Site 5MT2242 

This site was composed of three blocks. Except for suspected 

ge ologic anomalies, the site appeared to contain anomalies of only small 

scale cultural f ea tures such as fire hearths. Eight magnetic test 

excavation areas were se·l ected by· NEBCAR (Huggins and Heymouth 1981) • 

Three areas were not tested and five magnetic test areas failed to reveal 

cultural sources (see table 11) . 

Table 11. Priority, location, and comparison of descriptions derived 
from magnetic information to the excavated source for Site 5MT2242 

-- ------------- ---- ----·------- --- ----------- --------------------
Priority Location of Anticipated source Excavated source 

anomaly center 

3a 8N, llE Architectural feature/ No cultural source 
surface structure 

3b 34N, 15E Arc~itectu ra 1 feature/ No cultural source 
surface structure 

4a 11 N, 8E Hearth Not tested 

4b 5N, 2YE Hearth Not tested 

4c ION, 30E Hearth Not tested 
-. 

4d 17N, 23E Hearth No cultural source 

5a 15N, 35E Architectural feature No cultural source 

5b 32N, 3E Archit ectural f eature No cultural source 
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Summary of Site 5MT2242 . Two additiona l features were located by 

excavation but were not evi denced by magnet ic anomalies. Feature 1 was a 

collection of artifacts in close assoc iation and Feature 2 wa s a hearth 

with burned soi l and sandstone . Feature 1 has no associated anoma ly an d 

is unlikely to have created any substantia l magnet ic field alteration . 

Feature 2 is possibly related to a region of increased magnet ic 

intensity . The magnetic data for thi s site has been convolution fi l tered 

in an attempt to isolate any subtle magnet ic anomali es related to these 

features . 

Site 5MT2844 

Two blocks we re magnetically surveyed at this site, and seven 

anoma li es of interest were de signated as test excavation ar~as (Hu gg ins 

and Weymouth 1978) . All areas were tested, but only one i de ntified a 

cultural area (see table 12) • 

Table 12 . Priority , location, and comp arison of descriptions derived 
from magnetic information to the excavated source for Site 5MT2844 

=========================================================================== 
Priority Location of Anticipated source Excavated source 

anomaly center 

1 33N, 5E Pitstructure Surface structure 

2a 3N, 7E No source sugges ted No cultural source 

2b 3N, 9E No source suggested No cultural source 

3 · 23N, 5E 1:3urn.ed regi on No cu ltu ra 1 source 

4 18N , 6E Shallow, elongated No cu l tural source 
source 

5 26 N, 18E Iron object No cultural source 

6 South of. No source suggested No cultura l source 
Anomaly 5 
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Summary of Site 5MT2844 . The Priority 1 magnetic t est area was 

located above a surface structure . The suggested source from the magnet ic 

information was a pi t structure (refer to table ,12) . 

No othe r cultural fe atures were identified during the excavation 

operations of the t wo- block area . 

Site SMT2848 

The maneti c survey area at Site 5tH2848 consisted of a four-block 

magnetic grid set out in a plowed field. Metal obj ects we re present, but 

no topograp hic features we re apparent which would disturb the magnet ic 

field. Five anoma lies of interest were noted by NEBCAR, and six magneti c 

test excavatio n area s V>'e re indicated (Huggins and Weymout h 1978). All six 

areas were tested and two test areas contained cultural sources. The 

remaining four were noncultural (see table 13). 

Table 13. Priority, locat ion, and comparison of descriptions derived 
from magnetic information to the exca vated sou rce for Site 5MT2848 

Priority 

1a 

1b 

2 

3 

4 

5 

Location of 
anomaly center 

20N, 17E 

18N, 13E 

10N, llE 

18N , 9E 

13N, 15E 

15N, 29E 

Anticipated source 

Pitstructure with 
southern antecha mber 

Hearth 

Area of soft fi 11 
such as borrow area 
or pitstructure 

Burned or ash area 

Small hearth 

Activity area 

Excavated source 

Subterranean 
domicile with 
southern vent 

Possible hearth 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

Summa ry of Site SMT2848. Priority 1a magneti c tes t area wa s sugges-

ted to be a pitst ru cture with a southern antechambe r. Excavation revea l ed 

a pithouse with a southern venti lator shaft. The second identified 
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cultural source was at Priority 1b, a suggested hearth. During t esting , a 

charred and oxidized area assumed to be a hearth was identified . 

Ten additional feature s were l ocated by excavation withi n the four-

bl ock area . Two surface structures we re identified (Surface Structures 1 

and 2), and one pithouse (Pitstructure 2) was located at the edge of the 

ma gnetomete r gri d. Five features were hearth s, three of which contained 

dense charcoa l (Featu res 5, 6, and 7), and one of which showed only 

limited oxidation (Featu re 4). The final feature was a fireplace 

(Featu re 2). A charred and oxid i zed area wa s also located southwest of 

Pitstructure 1. 

Only t wo exca vated features show possible associat ions with magnetic 

anoma li es on the original magnet ic SYMAP. Surface Structure 2 may be 

related to areas of increased magneti c intensity and Pitstructure 2 may be 

associated with an anomaly that extends off the area magnetically surveyed 

as suggested in the magnetomete r report . The ma gnetic data of this site 

have been convolution filtered in an attempt to i so l ate any subt le 

magnet ic contributions for these features . 

Site 5MT2853 

Two blocks set in a un iform plowed field were surveyed on this site. 

Several anomalies caused by iron objects we re present, but seven anomalies 

of potential archaeologica l interest we re isolated by NEBCAR (Huggins and 

Weymouth 1978). All seven areas were tested , but six had no cultural 

sources (see table 14). 

Summary of Site 5MT2853 . The Priority 1 magnetic test area proved to 

be of a cultural natur~. revea ling two superimposed pithouses . The source 

had been suggested to be either a burned region or a pitstructure (refer 

to table 14). 
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Table 14. Priority, l ocation , and comparison of descriptions derived 
from ma gnet ic information to the excavated sou rce for Site 5MT2853 

==================================================================--======== 
Priority Location of Anticipated so urce Excavated source 

anoma ly cente r 

1 7 N, 17E Burned regi on, Subterranean 
possi ble pithouse domic ile complex 

2a lON, 9E No source suggested No cultura l source 

2b 10N, 6E . Burned reg ion No cultural source 

3 5N, 9E No so urce suggested No cultura l source 

4 25N, 16E Burned region No cultural source 

5 33N, 18E No sou rce suggested No cultural sou rce 

6 12N, 13E Architectural feature No cultural source 
filled with l es s 
compact soil 

Excavatio n operat ions identified two additional featu res not related 

to any identifiable anomalies on the original SYMAP . One feature was an 

oxidized firepit (Feature 1) while the second feature was a su rface struc

ture (Surface Structure 1). The magnetic data for this site has been 

filtered in an attempt to isolate any subtle magneti c anomalies caused by 

these features . 

Site 5MT2854 

There were 3.75 blocks magnet ically surveyed at this site. Of the 12 

magneti c test areas identified by NEB CAR (H ugg ins and Weymout h 1981), 4 

areas we re not tested. Four of the remaining areas we re bl aded but 

revealed no cultural sources, and two more were tested but had no 

identifiable cultural sources. Two of the test areas were associated with 

cultural sources (see table 15) . 

Summary of Site 5MT2854. Priority la and 1c magnet ic test area s 

locat ed pithouses. Their anticipated sources were pitstructures (refer to 

table 15): 
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Table 15. Priority , location , and comparison of descriptions derived 
from ma gnetic i nf ormation to the excavated source fo r Site 5MT2854 

Priority 

1a 

1b 

1c 

2a 

2b 

2c 

2d 

2e 

2f 

3a 

3c 

4a 

Location of 
an omaly cent er 

13N, 20E 

15N , 35E 

22N, 19E 

26N, 15E 

8N, 25E 

13N , 39E 

8N, 18E 

25N , llE 

13N, 26E 

8N , 39E 

15N , 30E 

7N , 34E 

Antici pat ed so urce 

Pitstructure 

Pitstructure 

Pit structu re 

Burned area, or 
roomblocks 

Hea rth 

Excavated source 

Subterranean 
domic ile 

No cultural source 

Subterranean 
domicile 

No cultural source 

No cultural source 

Heart h No cu ltural source 

Burned extension of 1a No cu l tural source 

Burned/activ i ty area Not t ested 

Bu rned area or hea rth Not tested 

Hea rth or geo l ogi c No cultural source 
ef f ects 

Poss i ble bo rrow pi t Not tested 

Midden or activity Not t ested 
area 

Seven features we re identified during excavat i on in areas not desig-

nated as magnet ic t ests . One was a feature which was identified on the 

basis of disco l ored soi l, but was not excavated (F eature 7), three were 

hearth s (Features 2, 5, and 8), two features were unspecified pits (Fea-

tures 1 and 6), and one feat ure was a burned region (F eatu re 3) . Fou r of 

these features (Features 1, 2, 5, and 7) have no associated anomal ies 

visible on the original' SYMAP. Featu res 3, 6, and 8 a re each pos sib ly 

associated with areas of increased magneti c susceptibility . Convolution 
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filt e ring has been applied to the magnetic data in an at tempt to i sol at e 

any subtle magn etic variations caused by th ese eight f eatures . 

Site 5MT2 857 

The re we re 2.5 bl ocks examined at this site, an d 7 magnetic t est 

areas we re suggested by NEBCAR (Huggins and Heymo uth 1981). No cultural 

feat ures we re l ocat ed within the seven t est areas, and no cultural 

f eatures were located elsewhere within the 2.5 magnetic block area (see 

t able 16) . 

Table 16 . Priority, location, and comparison of descriptions de rived 
from magnetic information to the excavated source for Site 5MT2857 

===--================================================--==================--=== 
Priority Location of Anticipated source Excavated source 

anomaly cente r 

3a 15N, 14E Structure No cultural source 

3b 36N, 16E Structure No .cultural source 

4a 32N , 3E Soft fill feature No cultural source 

5a 15N, 20E Activity area with No cultural source 
burning 

5b 29N, 12E Activity area No cultural source 

5c 14N, 40E Burned region No cultural source 

5d 35N, 9E Structure No cultural source 

The unlikelihood of encounteri ng features wa s reflected by the low 

numbers in the priority scheme. 

Site 5MT2858 

Site 5MT2858 contained two magnetical ly surveyed blocks and had 

several anomalies of possible archaeological inte rest. Four magnetic test 

excavation areas were indicated for these anomalies by NEBCAR (Huggins and 

\4eymouth 1981). Three areas proved to be the res u 1 t of cu ltu ra 1 features 

while the fourth was noncultural in origin (see table 17) . 
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Table 17 . Priority , location, and comparison of descriptions derived 
from magnet ic informa tion t o the exca vated source for Site 5MT2858 

============================================================--============== 
Priority Locatio n of Anticipated sou rce Excavated sou rce 

anomaly cente r 
. 

1 30N , 15 . 5E Burned region with Su bte rranean 
soft fi 11 or metal domici le 

2 25 N, 12E Burned region with Subterranean 
soft fill or metal domicile 

3 11. 5N, 12E Soft fill featu re No cultural source 

4 33.5N, llE Bqrned region with Subterranean 
soft fi 11 or metal domi cile 

Summa ry of Site 5MT2858. The test areas designated with Priorities 

1, 2, an d 4 were pithouses, and all had been previously suggested t o be 

burned regions with soft fill · (refer te table 17) • 

One additional f eature was located during excavation operations: 

Feature 1, a hearth. The feature has no obviously related anomaly on the 

magnet ic map. This site has not been subjected to convolution filtering 

because the feature appeared to be insufficient in size (60 by 58 by 33 

em) and in nature due to rode nt disturbance and lack of oxidation. 

Site 5MT4512 

Two bl ocks were examined at this site. An arroyo bordering the south 

side of the grid, an area of stone rubble, and a circular depression may 

cause minor variations in the field. Several anomalies of interest 

occurred, and seven magnetic test excavation areas \'>'ere set out by NEB CAR 

(Hu ggi ns an d Weymou th 1978). Four areas were not tested, and two areas 

were noncu ltural. Only one test area had a cultural source (see tab le 

18). 

Summary for Site 5MT4512. The Priority 1 area led to excavation of 

an unburned subterranean domi cile with a southern antechamber 4 m below 
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the su rface level . The source had been suggested to be a large-sca le 

architectural feature or burned area with a depth of 1.3 m ( refer to table 

18) . 

Table 18. Priority, location , and comparison of descriptions derived 
from magnetic i nformat ion to the excavated source for Site 5MT4512 

===================================================--==--=--===============--=== 
Priority 

1a 

1b 

2a 

2b 

2c 

3a 

3b 

Location of 
anomaly center 

17 N, 6E 

8.5N, 28E 

20N, 24E 

13N, 25. 5E 

15N, 27E 

6N, 18E 

6N , 15E 

Anticipated source Excavated source 

Burned region Unburned subter-
ranean domic ile 
with southern 
antechambe r 

Activity area Not tested 

No source suggested Not tested 

Possibly iron Not tested 

No source suggested Not t'ested 

Burned area No cultural source 

No source suggested No cultural so urce 

Excavation revealed 20 additional archaeological features within the 

two-block area. Seven of the features we re hearths (Features 6, 11, 13, 

18, 21, 26, and 27), one feature was a sandstone-lined hearth (F eature 

31) , two were charcoal-stained pits (Features 36 and 22), and these were 

pits with some burning and sandstone (Features 41, 42, and 43). Feature 

37 was a large slab-lined pit surrounded by an irregular, shallow pit 

(Feature 35). There are two large depressions (Features 9 and 23), a 

subterranean pitroom (Pitstructure 2), a hearth with burned sandstone 

(Features 32), and a l arge hearth with sandstone and charcoal (Feature 

20). 

Thirt een of these features have no anomalies associated with them 

acco rding to the ori gina l SY MA P's presentat ion of the magnetic field 

(Features 6_, 9, 11, 13, 18, 20, 21, 22, 23 , 26 , 31, 32, and 
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Pitstructure 2). Seven other features appea r to be as sociated with area s 

of increased magnetic intensity (F ea tures 27, 35, 36, 37, 41, 42, and 

43). Feature 20 is l ocated near a dipole caused by an iron object and may 

be affected by this. The magnetic data for this site has been convol ution 

filtered in an attempt to identify subtle magnet ic contributions of these 

features . 

Site 5MT4513 

The surveyed area at Site 5tH4513 consisted of a one-block area 

hav ing no distinct features . The site wa s described by NEBCAR as being 

very unpromisi ng for archaeo logical features greater than 1 m in 

dimensions. Three ma gnetic test areas we re selected by NEBC AR for 

anomalies of small-scale archaeological features (Huggins and Weymouth 

1981). Upon exca vation none of the areas was found to have a cultural 

source (see table 19). No cultural features we re found within the 

magnetically surveyed area . 

Table 19 . Priority, location, and comparison of descriptions derived 
from magnetic information to the excavated source for Site 5MT4513 

:======----------------------------= 
Priority Location of Anticipated source Excavated source 

anomaly center 

4a 8N, 18E Hearth No cultural source 

5a 19N, 2E Hearth No cultural source 

5b 14N, 5E Hea rth No cultural source 

Site 5MT4545 

The four-block surveyed area at this site had a variety of anomalies 

assumed to be caused by geological and archaeologica l sources. Ten 

anomalies were selected by NEBCAR as having archaeo logical sources 

{Huggins and Weymouth 1978). Five anoma lies were discovered to have no 

cultural sources (see table 20) . 
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Table 20 . Priority, location, and comparison of descri ptions derived 
from ma gnetic information to the excavated source for Site SMT 4545 

=========================================--=--=============================== 
Priority 

1a,b 

2a,b 

3a,b 

4 

5 

6 

7 

8 

Location of 
anomaly cente r 

30N, 22E 

33N, 14E 

26 N, 39E 

31N, 37E 

37 N, 5E 

8N , 7E 

14N, 17E 

SE portion of 
magnet ic grid 

Anticipated source 

Burned region 

No source su ggested 

Burned region 

Area of soft fi 11 , 
possibly a borrow 

Burned region 

Geologic source 

No source suggested 

No source suggested 

pit 

Excavated source 

Subterranean 
Domiciles 1 and 2 

Room 1 is locat ed 
between the two 
areas 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

No cultural source 

Overlaps midden 

Summary of Site SMT4545 . The test areas indicated by Priorities 1a 

and 1b were the result of two burned pithouses. Their suggested source 

was a burned region. Priorities 2a and 2b had no suggested sources but 

were related to a burned surface structure and possibly to a hearth. 

Priority 8 had no suggested source and overlaps a midden area (refer to 

tab 1 e 20) . 

Excavation revealed 35 features outside of the test areas but within 

the four-block area . Twelve we re rooms (Rooms 1-10, 12, and 14), two 

were slab-lined hearths (Features 27 and 68 ), one was an oxidized hearth 

(Feature 5), and another excavated feature was a large uns pecified pit 

(Feature 90) . Features 1 and 92 were trash-filled borrow pits. The 

remaining 17 features are generally small hearths and pits. 

Rooms 2, 3, and 5-10 all appe ar to be associat ed with areas of 

increased magnetic susceptibi lity, or lobes of such regions on the unfil-
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tered SYMAPS. Rooms 2 and 12 have no associated anoma lies. Feature 68 

appears to be relat ed to a region of increased magnetic susceptibility, 

whi l e Featu re 5 is pos sibly associated with a lobe of a region of 

increased magnet ic intensity. Featu res 72, 73, 75, 76, and 80 are all 

located withi n a midde n area and have no dist i nctly related ma gnetic 

anoma lies. The site data has been filter ed in an att empt to further 

isolate these anomalies. 

Site 5MT4614 

Four blocks we re initially ma gnetically surveyed at t his site, and 
I 

three additional blocks were later added. No field disturbances were 

expected from the topography and no iron materials we re visible on the 

surface (Hu ggi ns and Weymouth 1978) . Eighteen ma gnetic test areas were 

indicatd by NEBCAR (Huggins and Weymouth 1978, 1981 ) , but four were not 

tested and seven revealed no cultural sources (see table 21). 

Su mmary of Site 5MT4614. Seven magneti c test areas contained cul-

tural materials (refer t o table 21). Priority test areas 1a and 1b we re 

anticipated to be pitstructures . Excavation revealed two pithouses with 

southern ventilator shafts . Pr i ority test area 1c was also thought to be 

due to a pitstructure , but was i n fact a surface structure. Anomaly 

Priorities 2a, 2c , 2e , an d 2f were suggested to be activity areas, either 

burned or compacted . Priority 2c was two surface structures , and Priority 

2e was also a surface structure . Priority 2f was discovered to be an 

unspecified, burned pit . 

Excavation proceed ings identifi ed 14 add iti on al features within the 

magnetically surveyed grid, but outside of the magnetic priority test 

areas. These features were a slab-lined hearth (F eature 54), two firepits 

(Featu res 7 and 61), four unspecified pits (Feat ures 62, 73, 74, and 83), 
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Table 21 . Prio ri t y, l ocation , and comparison of descripti ons der ived 
from magnet ic information to the excavated source for Site 5MT4614 

====================~====================================================== 
Priority Location of Anticipated source Excavated source 

anoma ly cente r 

la 

l b 

lc 

2a 

2b 

2c 

2d 

2e 

2f 

3a 

3b 

3c 

3d 

3e 
3f 

3g 

4a 

4b 

35.5N , 54E 

26.5N , 49.5E 

22 .5N, 44E 

39 . 5N, 48. 5E 

36N , 45E 

30N , 45E 

25. 5N, 55E 

41N, 53E 

31N, 49E 

30.5N, 57E 

27N, 60E 

13N, 44E 

19N, 37E 

29.5N , 60E 

33. 5N, 38E 

31N, 39E 

35N , 48.5E 

29 . 5N, 54E 

Pitstructure 

Pitstructure 

Pitstructu re 

Activity area, pos
sibly burned or 
compacted 

Activity area, pos
sibly burned or 
compacted 

Activity area, pos
sibly bur ned or 
compacted 

Activity area , pos
sibly burned or 
compacted 

Activity area , pos
sibly burned or 
compact ed 

Activity area , pos 
sibly burned or 
compacted 

Burned area 

Burned area 

Burned region 

Burned region 

Burned region 

Burned reg ion 

Burned regi on 

Soft fill or geologic 

No suggested source 
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Subterranean domi
cile with southern 
vent shaft 

Subterranean domi 
cile with sout hern 
vent shaft 

Surface structure 

Surface structure 
and storage bins 

No cultural source 

Two surface struc
tures 

No cultural source 

Surface structures 

Un$ pecified, burned 
plt 

No cultural source 

No cultural source 

Not tested 

Not tested 

No cultural source 

Not tested 

Not tested 

No cultural source 

No cultural source 
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three unspecif ied pi t s with burn ing (Features 6, 63 , and 82) , and four 

storage bins (Featu res 57, 58 , 59 , and 60). Features 6, 7, 82, and 83 may 

be rel ated to a region of increased magnet ic intensity. The magnetic data 

f or this s ite have been subjected to co nvolution f il tering in an att empt 

to i dentify subt l e magnet ic cont ribution s of these features. 

Site SMT4640 

This two-b l oc k area showed li t tle i n the way of archaeo l og i cal 

feat ures. Five mag netic t est areas we re sel ect ed for anomali es of pos s i-

bl e cu l tu ral i nt e rest (Hugg i ns and Wey mouth 1981), but tv10 had non cultural 

sou rces (see t able 22). 

Tab l e 22. Priority, l ocation, and compar i son of descriptions derived 
from ma gnet ic in format ion t o the excavated source for Site 5MT4640 

=========================================--========================--=--====== 
Pri ority Locat ion of 

anomaly center 

1 14.5N, 12E 

2 BN, 14. 5E 

3 21N, 5E 

4 24N, 17E 

5 16.5N, 2E 

Anti ci pa t ed so urce 

Activity area 

Activity area 

Possibly hearths or 
kilns 

Small hearth 

Small hearth 

Excavated sou rce 

Pit wi th cha rcoal 

Surface st ruct ure 

No cultural source 

No cultural source 

Possibly a surface 
st ructure 

Su mmary of Si t e 5MT4640. The Priority 1 test area wa s desc ri bed as 

possib ly an activity area with regions of burn ed and/or compacted soil. 

Exca vat ion operations i dentifi ed a pit with mode rate amounts of ch arcoal 

throughout t he fill . The pit appea rs t o be related t o an anomaly with a 

ma ximum i ntensity of 26 qua rte r gammas at 16N, 13E. Priority 2 wa s al so 

suggested t o be an activity area and was found to be a surf ace st ruct ure. 

Priority 5, suggested to be a small heart h, was eithe r a tr uncated surface 

structu re or a large pi t (refer to tab l e 22). 
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No othe r cultural features we re located within the magnetometer 

blocks. 

Site 5MT4644 

Six blocks we re ma gnet ically surveyed at this site. Twenty magneti c 

test excavat ion areas were identifi ed by NEBCAR (Huggins and Weymouth 

1981). Fi ve of th ese areas were not i nvesti gated, and nine areas had 

noncultural sources. Six areas we re found to have cultural sources (see 

tab le 23). 

Summary of Site 5MT4644. Priority la and lb magnet ic t est areas 

revealed pithouses with southern ventilator shafts . Both areas had 

previously been described as areas containing possible pitstructures with 

southe rn antechambe rs. Priority 4d, suggested to have a hearth as a 

source, was located in a midden area, as were 4e, . a suggested burned 

reg ion, and 4f, suggested as either a hearth or a burned region. No 

distinct features we re located in any of the test areas; however, Priority 

5d, suggested to possibly be a structure , was found to be a pitlike 

feature (refer to table 23) . 

Eleven features were found within the magnetometer blocks, but out-

side of the indicated test areas. Six cultural features were identified 

after blading, but were not excavated (UCU [unexcavated cultural unit] 

1-3, 10, 12, and 13). Five feature~ were excavated. These included a 

sl ab-lined hearth (Feature 4) , a hearth with charcoal fill (Fe atu re 67), 

and an unspecified pit with dark, organic fill (Feature 5) . Feature 18 is 

a large pit containing a concentration of carbonized ma ize cobs (Feat ure 

15). A dark stain near 41N, 51E is possibly anothe r pitstructure. 

Nine of the features (UCU 1-3, 10, 13, 16, and Features 4, 15, and 

18) have no ap parent magnet ic anomalies associated with them. Feature UCU 
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Table 23. Priority, location , and comparison of descriptions de rived 
from magnetic information to the excavated source for Site 5MT4644 

=====--=========================--=====~=================================== 

Priority 

la 

lb 

2a 

2b 

2c 

2d 

2e 

3a 

3b 

4a 

4b 

4c 

4d 

4e 

4f 

4g 

5a 

5b 

!::ic 

5d 

Location of 
anomaly center 

43N, 25E 

45N, 39E 

48N , 17E 

44N, 14E 

38N , 19E 

34N , 23E 

45N, 33E 

54N , 6E 

17N, lOE 

50N, lOE 

50N , 5E 

57N, 9E 

13N, 14E 

ION, 17E 

18N, 20E 

20N , 3E 

24N , 37E 

24N, 29E 

31N, SE 

56N , 27E 

Anticipated so urc~ 

Pitstructure with 
southern antechamber 

Pitstructure with 
southern ant ech amber 

Burned region 

Burned region 

Burned region 

Burned region 

Burned activity area 

Pitstructure or 
surface structure 

Surface structure 

Hearth 

Hearth 

Hearth 

Hearth 

Burned region 

Burned region or 
hearth 

Hearth 

Burned region 

Activity area 

Activity area 

Possible structure 
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Excavated source 

Subterranean domi
cile with southern 
vent 

Subte rranean domi
cile with southern 
vent 

No cultural source 

No cultural source 

No cultural source 

No cultu ra 1 source 

Not tested 

Not tested 

Not tested 

No cultural source 

No cultural so urce 

No cultural source 

Nothing distinct 
but 1 ocated in 
midden area 

Nothing distinct 
but 1 ocated in 
midden area 

Nothing distinct 
but located in 
midde n area 

No cultural source 

No cultural source 

Not tested 

Not tested 

Pitlike feature 
(Feature 13) 
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12 may be related to an exten sion of a nearby area of decrea sed ma gnet ic 

intensity . Features 67 an d 5 ap pear to be rel ated to an area of increased 

magnet ic intensity . The magnetic dat a from this site have been convo lu-

tion f iltered in an attempt to isolate any subtle magnet ic contr ibutions 

from the features . 

Site 5MT4649 

This site had a tota l surveyed area of two blocks. After processing 

the data , it was felt that the site contained few areas of archaeological 

i nt erest, and three l ow priority test areas were selected by NEB CAR 

(Huggins and Weymout h 1981) . None of these revealed a cultural source 

(see table 24) . 

Table 24. Priority, location, and comparison of descriptions derived 
from magneti c information to the excavated source for Site 5MT4649 

Priority Location of Anticipated source Excavated source 
anomaly center 

4 37.5N, 2E Burned area No cultural source 

5a 36N, 6E Burned area No cultural source 

5b 1SN, 16E Hearth No cultural source 

Summary of Site 5MT4649. Only one cultural feature was identified 

after blading . This was Feature 1, a concentration of sandstone, thought 

perhaps to be the lining of a shallow pit. 

This site has not been filtered because of its lack of features. It 

is unlikely that the sandstone wou ld provide an anomaly of sufficient mag-

nitude to be magnetica lly detected, and also the f eature would be almost 

fully obscured by a strong magneti c field from a piece of surface iron. 

Site 5MT4681 

One block was magnetica lly surveyed at this site. It was felt that 

the area contained li ttle of archaeological interest, with only four 
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anomalies of potential interest . Four l ow priority test areas were 

accordingly set out by NEBCAR (Huggins and Weymouth 1981), but three 

failed to revea l cultural sources (see table 25). 

Table 25 . Priority, location, and compari son of descriptions derived 
from magnetic information to the excavated source for Site 5MT4681 

Priority 

3a 

5a 

5b 

5c 

Location of 
anoma ly cente r 

17N, 9E 

18N, 13.5E 

13N, 6E 

6N, 6E 

Anticipated source 

Surface structure 

Small feature 

Small feature or 
hearth 

Small fe ature 

Excavated source 

Surface structu re 

No cultural source 

No cultural source 

No cultural source 

Summary of Site 5MT4681. Magnetic Priority 3a did have · a cultural 

sou rce, a surface structure as anticipated (refer to table 25). Excava-

tion operat ions i dent ified two features in addition to the surface st ruc-

ture. Feature 2 was a pit with a small amount of charcoal, and Feature 1 

was a small hearth. Neither feature creates a visible magnet ic anomaly on 

the original magnetic map. 

Convolution filtering has been used on the magnetic da ta in an 

attempt to determine whether such a feature may be visible ma gnetically. 

Site 5MT4763 

On this site two and one-half blocks were magnet ically surveyed in 

June 1979. It was originally considered to be a part of Site 5MT451? but 

was later separated and designated as a sepa rate site. The designation 

Site 5MT4512 now ap plies only to the area directly south of Site 5MT4763. 

The site contained no appare nt metal surface deb ris to disturb the ma g-

net ic field. No distinct architectural features were visible, although 

there are sma ll er anomalies which are su ggestive of archaeological 
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features (Hugg ins and Weymout h 1981). Five magnet ic test area s were set 

over anoma lies of potential archaeol og i ca l interes t . None of t he test 

area s fell withi n the excavated or bladed areas so no cor rel ative tab le is 

inc l uded. 

Su mma ry of Site 5MT4763. Two features were identified with in the 

magnetically surveyed areas but outside of the suggested test areas durin g 

the excavati on operations. These featu res we re a surface structure and a 

hearth (Feat ure 2) with a da rk charcoal fil l. Neither f ea ture appea rs to 

have a rel ated magnetic anoma ly visible on the original magnetic SY MA P. 

Convolution filtering has been utili zed on the magneti c data for thi s 

site in an attempt to i solate any magnetic contributions from the 

features . 

Assessment of the Priority System 

The frequency of cultural features located in magnetic test square 

areas of the same priority is presented in table 26. With the anomalies 

numbered according to t he possibility of locating a cultural source, it 

would be expected that correct location of anomalies would decrease as the 

priority numbers proceed toward 10. This is precisely what occurs (refe r 

to table 27 and fig . 1). Priority 1 correctly located 23 cultural sources 

out of 27 tested anoma lies. The re ' is a sharp dec reas e in correct locat ion 

of cul tural sources for priority 2, and an even greate r decrea se below 

that priority. Magnetic priorities 6, 7, 9, and 10 failed to correctly 

identify any anoma lies having cultural source s, whi le priority 8 correctly 

located one cultural source in two anomali es. 

The priority scheme func t ions wel l as an indicator of the li ke li hood 

of encounte ring archaeo logi cal feat ures, and reflects the initial experi-

men tal i deo logy of the magnet ic reconnaissance . Anomalies with lower 
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Site 1 

5MT0023, G-1 1/0, 2 Nf 
5MT0023, G-2 4Nf 
51'11"2192 2/1 
5MT2193 0/1 
5MT2194 1/0 
5MT2199 1Nf 
5MT2162 1/0 
5MT2202 0/1 
5MT2203 1/0 
5MT2236 1/0 
:MT2242 
5MT2844 1/0 
5MT2848 2/0 
5MT2853 1/0 
5MT28!:i4 2/1 
5MT2857 
:MT2858 1/0 
5MT4512 1/0, 1 Nf 
5MT4513 
5MT4545 2/0 
:MT4614 3/0 
5MT4640 1/0 
5MT4644 2/0 
::MT4649 
::MT4681 
5MT4763 

Total 23/4, 8 NT 
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Pt 
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Table 26. Fre:Juency of cultural ard noncultural sources located within rragnetic 
priority test areas according t o site ard priority ranking 

2 3 4 5 6 7 8 

1Nf 1Nf 1Nf 1Nf 1Nf 3Nf 
10 Nf 4Nf 4Nf 

2/3, 3 Nf 0/2, 1Nf 0/3, 1Nf 0/1, 1Nf 1Nf 
0/1 0/1 0/1 0/1 0/1 0/1 
0/1 0/1 0/1 0/1 0/1 0/1 
0/1 0/1 0/1 1Nf 

0/2, 3Nf 0/1 
0/1 0/1 0/1 

2Nf 0/1 , 2Nf 1 Nf 0/1, 2Nf 1Nf 2Nf 
0/2 0/3 0/1 0/1 0/2 0/1 0/1 

0/2 0/1, 3Nf 0/2 
0/2 0/1 0/1 0/1 0/1 
0/1 0/1 0/1 0/1 
0/2 . 0/1 0/1 0/1 0/1 
0/4, . 2 Nf 0/1 , 1NT 1NT 

0/2 0/1 0/4 
0/1 1/0 
0/2 

0/1 0/2 
0/2 0/1 0/1 0/1 0/1 0/1 
0/3, 4Nf 0/2 
0/1 0/1 1/0 

2NT 3/4 1/1 , 2NT 
0/1 0/2 

1/0 0/3 
2Nf 2NT 1NT 

9/25 , 22 NT 1/27, 17 NT 4/25, 16 NT 2/24; 18 NT 0/7, 3 NT_ 0/4, 5 Nf 1/1 
--

0/2 

0/2 

NOTE: Cultural/noncultural . 
NT - Not tested. 
G -Grid. 
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priorities are basically caused by unknown or indistinct sources and are 

likely to be due to geologic contributions to the field. Since areas 

having geologica l anomaly sources have now been t ested, the likelihood of 

selecting th ese anomalies as arc haeologically int eresting is substa ntially 

reduced, leaving room for a generally increased success rate in all 

priorities . 

Table 27. Comparison of mag netic test areas containing cultural 
sources to those with noncultural sources or areas not tested 

- ----------- --------------
Test square priority 

1 2 3 4 5 6 7 8 9 10 

Total with 23 ~ 1 4 2 1 
cultural 
sources 

Total with 4 25 27 25 24 7 4 1 2" 1 
noncultural 
sources 

Total not 8 22 17 16 8 3 5 
tested 

Total 35 56 45 45 34 0 9 2 2 1 

Description Accuracy 

Total 

40 

120 

79 

239 

In addi tion to the practice of assigning priority numbers to 

anomalies of interest, descr iptions ·of the antic ipated cultural sources 

were also included. Such descriptions ranged f rom simple (e.g., "burned 

region") to elaborate (e.g., "pitstructures, burned, with a southe rn 

antechambe r and a maximum depth of 1.3 m"). The accuracy of these 

descriptions has been examined accordi ng to anticipated source and actual , 

excavated source. Descriptive accuracy is presented in table 28 and 

compared by priority nu mber on tab le 29. 

-39-



I 

•• I 
I 
I : . 

I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I , 
I 

Site 

5MT2192 

51~T2194 

5MT2162 

5tH2203 

~MT2236 

5MT2844 

5MT2848 

5MT2853 

Table 28. Comparison of the characteristics of exca vated 
features with the anticipated characte ristics 

derived from the magnetic field interpretation 

Anomaly 
priority 

1a 

1c 

2a 

2g 

1 

1 

1 

1 

1 

1a 

1b 

1 

Anticipated source 
description 

Pitstructure with a 
southe rn antechambe r 

Burned area or pit
structure 

Excavated source 
description 

Subterranean domicile with 
a southern ventilator shaft 

Borrow pit containing two 
hearths 

Burned and/or compacted Roomblock 
area, possibly ass o-
ciated with the pit-
structure 

Architectural feature 
with compacted or 
slightly burned fi 11 

Burned area, such as a 
large hearth or pit
structure, with a 
depth of 1 m 

Pitstructure, or two 
closely related pit
structures with the 
southern structure 
smaller or mo re 
intensely burned 

Burned region with a 
maximum dept h of 1.5 m 

Pitstructure 

Pitstructure 

Pitstructure with a 
southern antechamber 

Hearth 

Burned region or 
pithouse 

-40-

Warming pit with charcoal 
flecks and sandstone, and 
two unburned unspecified 
pits 

Unburned subter~anean domi 
cile with a floor depth o.f 
approximately 1 m 

Two subterranean domiciles, 
with the southern structure 
smaller than the northern 
one 

Activity area containing a 
hearth and ash pit, about 
30 em below ground surface 

Subterranean domicile, burned 

Surface structure 

Burned subterranean domicile 
with a southern ventilator 
shaft 

Charred , oxidized area , 
thought to be remains of a 
hearth 

Subterrean ean domici le 
complex, unburned 

= 
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Site 

5MT2854 

.-

5MT 2858 

5MT451 2 

5MT4545 

5MT4614 

5MT4640 

Table 28 . Compar i son of the characteristics of excavated 
f eatures with the ant icipated characteristics derived 
from the magneti c fie ld interpretation--Continued 

Anomaly 
priority 

1a 

lc 

1 

2 

4 

1 

1 i , i i 

2i 

8 

la 

lb 

lc 

2a 

2c 

2e 

2f 

1 

Ant i cipated sou rce 
description 

Pitstructure 

Pitstructure 

Burned region with 
soft fill 

Burned region with 
soft fi 11 

Burned r eg ion with 
soft fi 11 

Large scale architec
tu ra 1 or burned 
f eature at a depth 
of l. 3 m 

Burned region 

No suggested source 

No sugges ted source 

Pitstruct ure 

Pitstructure 

Pitstructure 

Activity area, either 
burned or compacted 

Excavated source 
description 

Subterranean domicile 

Subterranean domicile 

Subterranean domicile 

Subterranean domici le 

Subterranean domic ile 

Subterranean domicile, 
unburned, 1 m below the 
surface 

. . 
Two subterranean domicil es, 

burned 

Burned surface structure, and 
a possible hearth 

Overlaps midden area 

Subterranean domicile 

Subterranean domicile 

Surface structure 

Surface structure 

Activity area, possibly Two surface structures 
burned or compacted 

Activity area, possibly Surface structure 
burned or compacted 

Activity area , possibly Unspec ified, burned pit 
burned or compacted 

Activity area with Pit, with charcoal fill 
regions of burned or 
compacted soi 1 
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Table 28. Comparison of the characteris tics of excavated 
f eat ures with the ant icipat ed characteristics derived 
from the ma gnetic fie ld i nterpretation--Continued 

================================--========--============--==================== 
Site 

5MT4640 
(cont.) 

5MT46 44 

~tH4681 

Anoma ly 
priority 

2 

5 

la 

lb 

4b 

4e 

4f 

5d 

3a 

51vtT0023, G-1 lb 

Anticipated source 
descr iption 

Activity area 

Hearth 

Pitstructure with 
southern antechamber 

Pitstructure with 
southe~n antechamber 

Hearth 

Burned region 

Hearth or burned region 

Possible structure 

Surface structure 

Burned feature, pos
sibly more complex 
than a simple hearth 
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Excavated source 
descr iption 

Surface structure 

Truncated surface structure 
or 1 arge pit 

Subterranean domicile with a 
southe rn vent il ato r shaft 

Subterranean domic le with a 
southern vent ilator shaft 

Midden area 

Midden area 

Midden area 

Pit-like feature 

Surface structure 

Burned rock and adobe 



- --- - - - - -- • - - - - -- ---
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Table 29 . Carpari son of mag1et ic priority areas to accuracy of feature description 
- -- -- - - ---- ------~~~--------------- -- -- -- ---- --- - - -

kcurate source Inaccurate source Partially accurate No source iderrt:ifi e:i Total 
descripti on rescript ion source rescription 

Priority 1 2 3 4 5 6-8 1 2 3 4 5 6-8 1 2 3 4 5 6-8 1 2 3 4 5 6-8 
nurrber 

NEBCAA -
sugg:!st ed 
source 

Pi t st ructu re 11 4 2' 2 1 20 

Burned region 1 1 1 3 
wi t h soft fi 11 

Burned region 2 2 1 1 7 10 6 7 1 37 

Hearths 1 1 6 2 10 6 1 28 

Act i vi ty areas 1 1 4 2 1 2 2 13 

Surface 1 1 
structures 

Architectural 1 2 2 1 6 
features 

Burned features 1 1 1 1 1 1 1 7 

Structures 1 2 1 4 

No source 7 7 3 1 3 24 
sugg:!sted 2 1 

Other 1 1 5 3 3 13 

Total 14 - 1 - - - 4 3 - 3 2 1 4 6 - 1 - - 4 25 27 25 23 12 
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Pitst r uctures 

Of the 20 sources anti cipated to be pit stru ctures, 55 pe rce nt (11) 

we re accu rately desc r ibed, 10 percent (2) we re pa rtially accurate, 20 pe r

cent (4) we re in acc urat ely descri bed, and 15 percent (3) fail ed t o reveal 

a cul t ural so urce. All of the antici pat ed pi ts truct ure sources we re su g-

gested for priority 1 except one. That one source was as si gned a prio ri t y 

3 and proved to have no cultural source. The partially accurat e des crip-

tions occurred for Site 5MT2194 and Site 5MT2853, where the sources we re 

respectively suggested to be (1) a burned area possibly a pi t st ructure, 

and (2) a burned region possibly a hearth or pitstructure. The inaccurate 

predictions occurred at Sites 5MT2192, 5MT2844, and 5MT4614. At Site 

5MT2192 two priority 1 test areas were suggested to be pitstructures but 

·during excavation were found to be a sandstone outcropping and a borrow 

pit containing two hearths . The anomalies thought to represent pit struc-

tures at Site 5MT2844 and Site 5MT4614 were actually surface structures. 

Five pitstructures that were identified during excavation were in-

accurately described magnetically. Two anomalies suggested to represent 

burned regions (Sites 5MT4512 and Site 5MT45450) actually repres ent ed pit-

structures, one of which was unburned. Three other pitstructures exca-

vated at Site 5MT2858 were associated with an omalies whose sources had 

been su ggested to be burned regions with soft fill or metal. These last 

three suggest a magnetic environment typical of subterranean domiciles. 

The magnetic anomalies at these sites would now be recognized as related 

to pitstructures. 

Burned Areas 

Forty magnetic test areas were described as the result of burned 

regions. Thirty-two (80 percent) of the test areas had no cultural 
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sources, but two (5 percent) of the areas were accurate ly desc ribed, four 

(10 percent) were partially accu rate, and two (5 percent) we re inaccurate 

descriptions of the anoma ly source . The partially accurate and accurate 

source descriptions involve a variety of sources related to burning . The 

accurately described burned region sources include an activity area with 

an ash pit and hearth (Site 5MT2203) and a burned subterranean domicile at 

Site 5MT4545 . The partia lly accurate descriptions include a roomblock at 

Site 5MT2192 and three pitstructures at Site 5MT2858. The roomblock 

creates an anomaly which was described as a burned or compact area, and 

while the rooms may not have been burned, their floors were compacted. 

The inaccurately desc ribed burned regions were actually an unburned 

pitstructure (Site 5MT4512) and a portion of a midden . Of the anomaly 

areas described as burned regions which had cultural features as sources 

(eight), half are pitstructures and could now be recognized and 

magnet ically described as such . 

Hearths 

Of the 28 features suggested t o have hearths as their sources, three 

(10 . 7 percent) did have cultu ral sources . Only one of the cultural 

sources was accurately described as a hearth, the other two represent ing 

areas within a midden . The areas within the midden could not be defined 

as specific, localized features . It · appears that greater care should be 

exercised in assigning priority areas to such anomalies, and then the 

priority number should be l ow. 

Activity Areas 

Thirteen priority areas were described as activity areas. None were 

considered a totally accurate description, but four descriptions we re 

partially accurate and two were inaccurate . The four partially accurate 
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.. descriptions were at Site 5MT4614 and Site ~MT4640. Three areas at Site 

I 5MT4614 were des cri bed as represen ting act ivity area s, either burn ed or 

compacted , and were found t o be surface structures bear ing these charac-

I teristics. A similar area at Site 5MT4640 was described as an activity 

<, 

I : --
area and also wa s found t o be a surface structure. The inaccurately 

desc ribed sources also occurred at Site 5MT4614 and Site 5MT4640. Both 

I sources at these sites were descr ibed as activity areas with burned or 

compacted soil. The actual sources were revealed to be an unspecified 

I pit, and a pit with charcoal fill, respectively. 

I 
Miscellaneous Descriptions 

Sources wh ich we re also described incl uded architectural features 

I 
I 

(six), burned f eatu res (seven), structures (four), and a surface structure 

(one). Of these, the surface structure was the only feature accur.ately ,. , 
~ 

I 

descr ibed, while a burned feature description was partially accurate. 

Structures and architectural features described only one excavated 

feature, a structure. Other anomalies (13) and anomalies for which no 

I cultural source was suggested (24) identified only 2 features, a burned 

surface structure with a possible hearth and a midden at Site 5MT4545. 

I 
Su mmary 

I Location and descriptive accuracy indicates that large-scale features 

I such as pitstructures are most easily located. Intensely burned and/or 

compacted areas may also be detected and lead to the identification of 

I surface structures, roomblocks, and hearth areas. Anomalies described as 

activity areas are also accurate in locating cultural sources, pri marily 

I surface structure. 

f' -46-
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The more nebulous magnetic areas described as possible hearths , 

architectural features, and areas having no suggested sources seldom 

located cultura l feature s (in suggested areas). Many noncultural sources 

I produced small anoma li es similar to those expected by hearths or other 

! smal l, high susceptibility cultural features . More care should be taken 

I ~ 
~ in assigning test area status to most of the sma ll er or nebulous anomal -

I 
ies. Several techn iques and graphic display methods are available and may 

enhance the visibility of t hese nebulous anomalies. One technique, con -

I volut ion filtering, will be app lied to the magnetic da ta of some of the 26 

sites to determine its utility to the Dolores magnetic program. 
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COMPUTER METHODS TO IMP ROVE DETECTION 

Introduction 

After determining the succes s rates of the magnetic priority scheme , 

the magnetic data were reexamined to see if the archaeological features 

found through excavation but not clearly visible in the magneti c record 

we re detectab le by utilizing computer filtering techniques. Emphasis was 

placed on the features that had been found outside of the magnet ic 

priority test areas but within the magnet ically surveyed grid. 

The original mag netic data, as presented in the 1978 and 1979 NEBCAR 

reports, were first reexamined for indications of anoma lies missed or 

ignored by these reports but that were actually caused by cultural 

features • . Frequently there existed extremely vague magnetic anomalies 

such as a slight lobe on one side of a region of increased or decreased 

magnetic intensity. Occasionally a relatively apparent anomaly of an 

archaeological feature was not recogni zed as such. This was due primarily 

to an unfamiliarity with the region and usually occurred during the early 

period of the DAP•s magnetic program. 

After this examin at ion of the original data, method s were sought to 

i mprove t he detection of cultural features whose responses were weak or 

confused by other anomalies. Convblution filtering was chosen to assist 

in isolating the more subtle trends (rat her than other pattern enhancement 

techniques such as residual trend analysis) because it was felt that this 

t echnique offers the best resolution of subtle anomalies of a specific 

size. In illustration, th e majority of the features that were not 

isolated in the 1978 and 1979 NEBCAR reports were smaller than 1.5 m in 

diameter, suggest ing sma ll subtle respon ses obscured by background . 
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~ Convolution filtering is cap able of removing most of t he large r anoma l ies 

I 
to l ea ve t he smaller res pons es which are suspected to be caused by t he 

smaller fea tures. 

I Li ne contour maps we re chosen to graphi cally display t he fi l tered 

~ result. Of t he variety of the graphical display techni ques ava il able, 

I = ~ su ch as SYMAP, dot de nsity , isometric plotting, or profil es, l ine contours 

I 
af ford a mo re discerning presentation of the anomali es which are of 

specific interest in this portion of the study. 

I Convolution filtering involves the math ematic operation of a f un ct ion 

on a matrix of magnetometer data . The nu merical value of the ma gn et ometer 

I data at a point is replaced by a weighted average of the surrounding 

I 
values out to a certain radius from the replaced point . This operation is 

then repeated for each value of the original data creating a new "fil-

• f 

tered" matrix . Depending on the values of the weighting function, anoma-

~ lies of a specific siz e can be removed leaving those anomalies of interest 

I behind. For the sake of completeness a brief appendix is included with a 

I 
technical description of the weight i ng funct i on. 

These methods were applied to Sites 5MT23 Grid 1 and Grid 2, 5MT2192, 

I SMT2194, 5MT2203, 5MT2236, 5MT2242, 5MT2848 , 5MT 2853, 5MT2854, 5MT4512, 

5MT4545, 5MT4614, 5MT4644, 5MT4681, and 5MT4763. With a previous know-

I ledge of the location of excavated features , a search was conducted for 
• 

I 
indications of anomalies related to the excavated cultural features but 

not mentioned in the magnetomete r reports . Line contour maps of the 

I original data were first examined for indications of these anomalies, then 

the corresponding locations on the convolution fil t ered line contour ma ps 

I were examined . The results of th ese methods are presented site by site on , the following pages. 
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Filtering on Indi vidual Sites 

Site 5MT0023, Grid 1 

Two features we re identifi ed during archaeologica l testing outside of 

the magnetic test square areas, but within the magnetically surveyed 

grid . Archaeological tes t squares, 2 by 2 m in size, situated as randomly 

sa mp led probability area s, l ocated portions of the features, but outlines 

we re not further estab lished. The features identified were a surface 

structure complex (Surface Structures 14 and 16) and a pithouse. 

Reexami nation of original data. The surface structure had no visibly 

related anoma ly on the original line contour ma p. The pithouse appea rs to 

be related t o a negative anomaly, but this is distorted by a nearby 

dipole . The relationship is unlikely to be real, since pitstructures are 

common ly related t o regi ons of increased magnet ]c i nten sity • 

Convolution filteri ng. The regions of the two features were filtered 

with Gaussian parameters of 51 = 0.05 and 52 = 1.0. Line contour map s of 

the filtered data were then examined. It became evident that any anomaly 

related to the pithouse would be highly confused by a nearby, strong 

dipole which is probably caused by an iron source. As a result, it is 

i mp ossible in this case to res olve the anomaly caused by the pitstruc-

ture . The surface structures also show no related magnet ic anomaly. The 

feature apparent ly lacks a significant magnet ic contrast with the 

surrounding area . 

Su mmary. Neither the surface structure nor the pithouse caused 

anoma lies detecta ble by f iltering. As previously indicated, this may be 

due to the magnet ic field from a strong dipole source nea r the pithouse 

and an insignifi cant magnetic susceptibility contrast of the surface 

structure . 
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Si te 5MT0023, Grid 2 

Block C of Grid 2 contained one feature of archaeo l ogical interest 

whic h wa s out si de of the suggested ma gn etic t es t areas, but wit hin t he 

magnetica lly surveyed grid. A 2- by 2-m t est excavation squa re l ocated a 

pithouse , but t he outline of the pi tho use was not established. The 

pithouse is l ocated at 38N /4E and may extend no rthwa rd off of the 

magnet ically surveyed grid. 

Reexamination of ori ginal data. The original line contour map was 

reexamined, but the pi t structure had no anomaly which could be identified. 

Convolution filtering. The region of the feature was filtered with 

Ga ussian par ameters of Sl = 0.05 and 52 = 1.0. Line contour maps of the 

f il te red data were then examined. No anomaly related to the pithouse was 

in evidence. This may be due to the feature extending off of the magnetj

cally surveyed area. 

Summary. The pithouse had no visibly associated magnetic anomaly on 

either the original or the filtered data. This may be due to the pithouse 

extending northward off of the magnetic grid. 

Site 5MT2192 

Five features were excavated outside of the ma gnetic test areas but 

within the magnetically surveyed area. These features were two 

un specified pits (Features 1 and 27), a basin-shaped cist (Feature 3), an 

uns pecified pit with charcoal fill (Feature 5), and a large 

roasting/cooking pit (Feature 26). 

Reexamination of original data. Of the five features, four (Features 

1, 3, 26, and 27) had no ap parent magnetic anomaly ass ociations on the 

original line contour maps. The unspecified pit with charcoal fill 
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(Feature 5) appeared to be poss ibly related t o a nearby lobe extending 

from a region of decreased magnetic intensity shown on the magn etic map . 

Convolution fi l tering . The regions of the features were filtered 

with Gaussian parameters of 51 = 0.05 and 52 = 1.0. Line contour maps of 

the filtered information were the n examined and it wa s apparent that only 

Feature 1 caused an obviously visible anoma ly. This was an area of 

decreased magnet ic intensity of -3 quarte r gammas . An anoma ly of Feature 

26 cou ld be masked by a nea rby, strong dipole. Features 3, 5, and 27 were 

not visible after filtering. There is apparently no associat ion between 

Feature 5 and the lobe of the low-intensity region visible on the original 

line contour map. The lack of identifiable magnetic anoma lies ass ociated 

with the three features is probably due to the nature of the f eatu res, 

small soft -fill pits,. and their locations. All three features were 

situated in areas of great variation and steep magnetic gradients. 

Su mmary. At this site, convolution filtering was able to isolate a 

magnetic anomaly caused by one feature of the five. The small anoma ly 

(Feature 1) was identified in an area of little magnetic variation, unlike 

similar f eat ures (Features 3, 5, and 27) which were probably masked by the 

surrounding high variation. 

Site 5MT2194 

Ten features we re identified outside of the se l ected magnet ic test 

areas but within the magnet ically surveyed area. These f eatures were a 

surface structure (Su rface Structure 1), two hearths with charcoal and ash 

fill (Features 1 and 3), three other hearths (Features 2, 30, and 35) , and 

four pits vdth soft fill (Features 4, 5, 6, and 9). 

Reexamination of original data. Reexamination of the original line 

contour ma p failed t o reveal anomalies wh ich could be related to the 

features . 
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Convolution filtering. The regions of the ten features were filtered 

with Gaussian parameters of Sl = 0.05 and 52 = 1.0. Line contour maps of 

the filtered informat ion were then exami ned. After filt ering, most 

features are still magnetically unreso lved. 

Features 1, 2, and 3 are not visible which may be due to their l oca-

tions in areas of steep mag netic gradient s. None of the four soft fill 

features (Features 4, 5, 6, and 9) are visible. The possibly small anoma-

lies caused by such features may be masked by other magnetic variations. 

Feature 5 is undoubtedly mask ed by a dipole sit uated nex t to its loca-

tion, and Feature 35 is also not visible. The surface structure has a 

related anomaly, but thi s is not clear enough that it would be selected as 

caused by a cultural f eature. Feature 30, a probable hearth, appears to 

be contributing to a dipole area, but this also is not clear because the 

dipole is affected by a piece of iron. 

Summary. Most of the features had no related anomalies made visible 

after filtering. Of the two features (Feature 30 and Surface Structure 1) 

which had related anomalies, neither anomaly was sufficient to be isolated 

as the result of a cultural feature. This was due to other factors 

contributing to and distorting the magnet ic anomalies . 

Site 5MT2203 

Seven features were found during excavation to be within the magnet i-

cally surveyed area but outside of the selected magnetic test areas. 

These features were four unlined hearths (Features 3, 5, 8, and 9), 

two slab-lined hearths (Features 1 and 2), and a cist fill ed with hearth 

debris (Feat ure 4). 

Reexamination of original data. After reexamining the original line 

contour map, six of the features (Features 1-5, and 8) appeared to be 
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re l ated to areas of increased ma gnetic int ensity. The rema ini ng featu re 

had no vis i ble associ ated ma gn etic anomaly. 

Convolution filtering. The regions of the features were f iltered 

with Gau ssian pa ramet ers of S1 = 0.05 and S2 = 1.0. Line contour maps of 

t he fil te r ed information we re then examined (refer to fig. 2). Only one 

feat ure (Feat ure 9) is not visib le magne t i cally after filt ering, probably 

due t o an insignificant susceptibility contrast with the surrounding 

soil. The remaining six f eatures show enhanced an omalies. Feature 2 is 

seen to be a source of a region of increased magnetic intensity and the 

filtering emphasized the relationship of an anomaly of increased magnetic 

intensity to Features 3 and 5. The two features are definitely causing 

the anomaly. Feature 8 is located within Room 1 and filtering identified 

an anomaly of increased magnetic intensity to be related to this feature. 

While Features 1 and 4 cannot be specifically isolated, both definitely 

contribute to a high magnetic area. 

Summary. Convolution filtering succeeded in enhancing the anomalies 

of six of the seven features identified through excavation. These same 

six features appeared to have slight anomalies associated with them on the 

ori gina 1 1 i ne contour map. 

Site 5MT2236 

Fourteen features were found outside of the selected magnetic test 

square areas but within the magnetically surveyed grid. The features 

identifi ed were two burials (Burial 1 and 2), four rooms (Rooms 

1-4), four hearths (Hearths 1-4), two surface structures (Surface 

Structures l and 2), a firepit, and an artifact concentration. 

Reexamination of original data. Seven of the features (Rooms 1-4, 

Surface Structures 1 and 2, and Hearth 1) appear to be related to areas of 
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increased magnet ic intensity. The remaining seven features (Hearths 2-4 , 

Burials 1 and 2, firepit, and artifact concentration ) have no associated 

ma gnetic anomali es on the unfiltered map. 

Convolution filtering . The region containing the fourteen features 

was filtered wi th Gaussian paramete rs of Sl = 0.05 and S2 = 1.0. Line 

contour ma ps of the filtered info rmation were then examined (refe r to 

figs. 3 and 4). Rooms 1 and 2 are definitely related to anomalies with 

increased magnetic intensity. It is also evident that the association of 

Rooms 3 and 4 to the anomali es suspected on the original maps is unlikely, 

and that the rooms have no visible magnetic anomalies. The artifact con-

centrat ion is loca ted on a dipole, but it is doubtful that there i s any 

relationship. The artifacts are pri marily of sandstone which has little 

magnet ic susceptibility. The slab-lined .hearths ancl firepit .are not 

magnetically visible after filtering. This is probably due to a 

combination of fact ors such as small size, nonintensive burning, or nearby 

dipoles which could mask effects of the features. Although the surface 

structures (Surface Structures 1 and 2) are more defined after filtering, 

the anomalies are not distinctive from other surrounding noncultu ral 

anomalies. The burials are not evident even after filtering. 

Summary. After filt ering, it became evident that three of the 

features (Rooms 3 and 4, Hearth 1) thought to be related to magnetic 

anomali es on the original maps had no association. Two features (Rooms 1 

and 2) were found to corres pond to anomalies, while two other features 

(Surface Structures 1 and 2) contributed to anomali es but were not 

distinctive. 
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Site 5MT2242 

Two features were identified at this site outside of the designated 

magnet ic tes t squa re areas but within the magnetica lly surveyed area. The 

features were a hearth (Feature 2) and an area cont aining associated 

sandstone art ifacts (Feature 1). Feature 1 was not considered likel y t o 

produce a visibl e magnet ic anoma ly since sandstone general ly has li ttle 

magnet ic susceptibility. This area ~~as not subjected to con volution 

filtering. 

Reexamination of or i ginal data. Reexaminat ion of the original line 

contour map indicated that Feature 2 could be causing an increase in the 

magnetic field, vi sibl e as a high mo nopole anomaly. 

Convolution filtering. The regi on of Feature 2 was filtered with 

Gaussian paramete rs of S1 = 0.05 and S2 = 1.0. Line cont ou~ maps of .the 

filtered information we re then examined. The hea rth, which contained 

burned soil and sandstone, is visible as an area of increased magnet ic 

intensity. The anomaly, however, probably would not be selected as an 

area of interest because it is located in a region that is difficult to 

interpret. Th e re are effects from surface iron and a complexity of 

neighboring fields. 

Su mmary. Of the two features located by excavation, one (Feature 1) 

was considered unl ikely to create a substantial anomaly for detection. 

The hearth had an anomaly visible on the original map, which was enhanced 

by filtering. The nature of the anomaly was unfortunately such that it 

would proba bly not be selected as an area of potential archaeological 

interest. 

Site 5MT2848 

Ten features were identified by excavation outside of the magnetic 

test square areas , but with in the magnetically surveyed area. The 
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Site 5MT2242 

Two features were identified at this site outside of the designated 

ma gnetic test square areas but within the magnet ically surveyed area. The 

features we re a hearth (F eature 2) and an area containing associated 

sandston e artifacts (Feature 1) . Feature 1 was not considered likely to 

produce a visible magnet ic anoma ly since sandstone generally has little 

magnet ic susceptibility . This area ~vas not subject ed to convolution 

filtering . 

Reexamination of or igina l data. Reexami nation of the original line 

contour map indicated that Featu re 2 could be causing an increase i n the 

magneti c field, visible as a high monopole anomaly . 

Convolution filtering . The region of Feature 2 was filtered with 

Gaussian parameters of Sl = 0.05 and S2 = 1.0 . Line contou~ maps of .the 

filtered information we re then examined . The hearth , which contained 

burned soi l and sandstone , is visi ble as an area of increased magnetic 

intensity . The anomaly , howeve r , probab ly would not be selected as an 

area of interest because it is l ocated i n a region that is difficult to 

interpret . There are effects from s urface iron and a complexity of 

neighboring fields . 

Su mmary. Of the two features located by excavation, one (Feature 1) 

was considered unlikely to create a substantial anomaly for detection . 

The hearth had an anomaly visible on the or iginal map, which was enhanced 

by filtering . The nature of the anomal y was unfortunately such that it 

wou l d probably not be selected as an area of potential archaeological 

interest . 

Site 5MT2848 

Ten features were identified by excavation outside of the magnetic 

test square areas, but within the magnetically surveyed area . The 
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features identified were a pithouse (Pitstructure 2), two surface 

structures (Surface Structures 1 and 2) , a fireplace (Feature 2), five 

firepits (Features 3-7), and a charred , oxidized area situated southwest 

of Pitstructure 1. 

Reexamination of original dat a . A ree xam i nation of the original line 

contour map detected what may be anoma li es caused by the pi thouse and 

Surface Structure 2. Unfortunately most of the pitstruct ure and it s 

anomaly extend off of the southern end of the ma gnetic grid at 25-31E, 

making it difficult to delineate a definite association. Surface 

Structure 2 may be related to an area of increased magnetic intensity. 

Convolution filtering . The regions of the features were filtered 

with Gaussian pa rameters of 51 = 0.05 and 52 = 1.0. Line contour maps of 

the filtered information were then examined. On ly the pithouse and the 

charred, oxidized area are creating cl early visible magnetic anomali es . 

The Pitstructure 2 anomaly is only tenable because the majority of it 

would extend off of the magnetic grid . The charred, oxidized area located 

southwest of Pitstructure 1 is cl early identified by an area of increased 

magnetic intensity , emphasizing the area as potentially of archaeological 

interest. Surface Structures 1 and 2 are not identifi able. Surface 

Structure 1 lies between two areas of numerous, strong dipoles which may 

be masking any possible effects of the structure . Surface Structure 2 

appea rs to have some relationship to an anomaly of increased magnetic 

intensity which is especially strong in the western half of the structure, 

but would not be selected because of its similarity to other noncultural 

anomalies . Features 5 and 6 contribute to regions of increased ma gnetic 

intensity, but would not be distinguished from other similar anomalies • 
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The remaining burned features are eithe r located on steep magnet ic 

gradients (Features 2 , 3, and 4) or are distorted by dipoles (F eature 7). 

Summary . Of the ten featu res loca ted by excavation, only two ha ve 

magnet ic anoma li es which are detectab le after convolution filtering. The 

two feature s we re a pithouse (Pitstructu re 2) an d a cha rred, oxidized 

regi on . While the charred and oxidized region was clearl y visible as an 

area of increased magnetic intensity, the pitstructure anomaly was only 

tenable because the majority of the structure v1as situated outside of the 

magnetically surveyed area . Three additio nal features (Surface 

Structure 2, Features 5 and 6) contributed t o areas of increased mag netic 

intensity, but were not distinctive enough to be selected from the 

magnet ic fie ld as archaeologically interesting . The rema ining five 

features we re not visible because of dipoles, magnetic gradients, or 

insufficient magnet ic contrast with the surrounding soil. 

Site 5MT2853 

Excavation operations identified two features outside of the magnetic 

test squa re areas but within the magnetical ly surveyed area . Feature 1 

was an oxidized firepit and the other f eat ure was a surface structure 

(Surface Structure 1) . 

Ree xamination of original data . After reexamining line contour maps 

of the origina l data , it is apparent that neither feature contributed to 

the magneti c record in an obvious manne r . 

Convolution filteri ng . The region of the two features was filte red 

with Gaussian parameters of S1 = 0.05 and S2 = 1.0. Line contour maps of 

the filtered data were then examined. Unfortunate ly, filtering was unable 

to draw out either feature. Feature 1 is directly on the southeast 

gradient of a strong dipole, probab ly cau sed by surface iron, so that any 
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ma gnetic contribution is ma sked . The surface stru ct ure is also i nvi sible, 

at l east partially due to multiple dipol es no rthwest and southeast of t he 

structure. 

Summa ry. Con vol ut ion filtering was not helpful at t his site. Any 

anomalies of the t wo features identified during excavation we re distort ed 

or ma sked by s t rong dipoles . 

Site 5MT2854 

Seven f eatures were identified during excavation outside of the 

magnetic test square areas , but within the -magnetically surveyed grid . 

The features were two unspecified pi ts (Features 1 and 6) ; three fire 

hearths (Features 2, 5, and 8), one of whic h contained some charcoal 

(Feature 8); a burned region (Feature 3); and one unexcavated featu re 

(Feature. 7) . 

Reexamination of original data. A reexamination of line contour maps 

of the original data reveals anomalies possibly related to three of the 

features. Features 3, 6, and 8 appear to be related to regions of 

increased magneti c intensity. 

Convolution f il tering . The regi ons of the features were filtered 

with Gaussian paramete rs of 51 = 0. 05 and 52 = 1.0 . Line contour maps of 

the filtered data were then examined . Four features (Features 2, 5, 6, 

and 7) make no obvious contr i bution~ to the magnetic record. All of these 

fe atures are located on steep , magnetic gradients which could affect 

magnetic contributions of the features. Feature 1 becomes visible as a 

region of increased magnetic intensity, but it is still of a very small 

magnitude. Feature 3 is possibly visible but still quite small although 

the filtering has enhanced the anomaly. Feature 8 is also magnetically 
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visible, although of such a sma ll ma gnitude tha t it is unlikel y to be 

singled out as archaeologically interesting. 

Summary . Three feature s (Featu res 1, 3, and 8) of the seven identi

fied by excavation at thi s site caused anomali es which could be isol ated 

by filtering . All three anomalies we re quite small, howeve r, and unlikely 

to be singled out as caused by cultural features • 

Si te 5MT4512 

Twenty f eatures we re i de ntified during archaeological testing outside 

of the magnetic test square areas but within the magnetica lly surveyed 

grid. These features include nine hearths (Features 6, 11, 13, 18, 20, 

21, 26, 27, and 32), a sandstone-lined hearth (Feature 31), two charcoal-

stained pits (Features 36 and 22), and three pits with evidence of burning 

(Features 41, 42, and 43). There we re also two large depressions (Fea

tu res 9 and 23), a large slab-l ined pit (Feature 37) surrounded by an 

irregu lar, shallow pit (Feature 35), and a pitstructure (Pi tstructure 2). 

Reexamination of original data. Of the 20 cultural features, 13 

(Features 6, 9, 11, 13, 18, 20, 21, 22, 23, 26, 31, and 32, and Pitstruc-

ture 2) have no anomalies associated with them according to the original 

magnetic line contour maps. Seven other features (Features 27, 35, 36, 

37, 41, 42, and 43) appear to be associated with areas of increased 

magnet ic intensity. 

Convolution filtering. The regions of the f eatures we re filte red 

with Gauss ian pa ramete rs of 51 = 0.05 and 52 = 1.0. Line contour maps of 

the filtered information were then examined. After filt eri ng, only Feat-

ures 26 and 37 create obviously visible magnet ic anoma li es. Both features 

are related to regions of increased ma gnetic intensities of about 9 

qua rter gammas. Feature 13, located within Feature 9, and Feature 41 are 
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seen to be related t o area s of increased magneti c intensity, but are too 

similar to othe r noncultu ral anomali es to be se l ected as archaeological ly 

interesting. The remaining fe atures are not visible due to insufficient 

magnetic contributions (Features 6, 18, 21 , 22 , 23, 26 , 31, 35 , 42 , and 

43 , and Pitstructu re 2) or are masked by dipole s (Featu res 11, 20, and 27) 

or a region of a strong ly decreased magnetic intensity (F eature 32 ). 

Summary. At this site, convolution filtering was ab le to isolate 

magnet ic anomalies caused by 2 of the 20 cultural features. Feature 36, a 

charcoal-stained pit, and Feature 37, a large slab-lined pit, created 

anoma lies of increased magnetic intensity. A hea rth (Feat ure 13) and a 

large pit with eviden ce of burning (Feature 42) created anomalies, but 

woul d not be selected from among similar noncultural anomalies. The 

remaining 16 features were either masked or made insignificant 

contributions to the magnetic field. 

Site 5MT4545 

Thirty-five features were identified during excavation operations 

outside of the magnetic test square areas but within the magn etically 

surveyed grid. The features were 12 rooms (Rooms 1-10, 12, and 14), two 

t rash-f illed bor row pits (Features 1 and 92), a large unspecified pit 

(Feature 90), two slab-lined hearths (Features 27 and 68), and an oxidi zed 

hearth (Feature 5). The remaining 17 features were pri ma rily small 

he arths and pits. 

Reexamination of original data . A reexamination of the original line 

contour map of this site revealed several magnetic anomalies possibly 

caused by cultural featu res. Rooms 2, 3, and 5-10 are visibly related to 

regions of i ncrea sed ma gnetic intensity, but were not recogn ized as cul-

tu ral features du ring NEBCAR 1 s se lection of test areas. Features 5 and 68 
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also appear to have rel ated anomalies of inc reased magnetic i nte nsi ty. 

The rema inin g 25 features have no as soci ated anomal ies. 

Convolu t ion filt ering. The ma gn etic data from this site we re f il

tered with Gaussi an pa ra mete rs of 51 = 0.05 and 52 = 1.0. Line contou r 

map s of the filtered data were then examined (refer to fig. 5). Aft er 

f il t ering, Rooms 2, 3, 8, and 9 can be identifi ed due to better reso l ut i on 

of their anomalies of increased magnetic intensity. Rooms 1 and 5 are not 

dis t inguishable, probably due to a strong, nearby dipole attribut ed t o an 

iron source. Rooms 6 and 4 are also affected by this di pole, but they are 

somewhat visible as regions of increased magnetic intensity. Room 7 shows 

a classic magnetic anomaly of increased intensity. Room 12 has a de finite 

anomaly, but the surrounding magnetic field reflects contributions from 

other, unidentifjed sources. Room 14, containing Feature 27, a hearth 

built into a partially filled, slab-lined floor and having partially slab-

bed walls, is seen to be responsible for a magnetically high region. Room 

10 is partially off of the magnetic grid area, and thus cannot be easily 

examined or interpreted . Feature 1, a large midden - filled borrow pit, has 

an anomaly which appears to be related to a localized component in the 

south-central portion of the feature . Feature 92 and Feature 90 both are 

related to anomalies of increased magnetic intensity, but probably would 

not be selected as areas of archaeologica l interest on this basis. The 

anomaly of Feature 90 is affected by a magnetic high to the south, and the 

anomaly of Feature 92 is greatly affected by nearby dipole confusion. Of 

the smaller features, only Features 5 and 68 have associated anomalies. 

Both features are related to areas of increased ma gnetic intensity, with 

Feature 68 having a greater magnitude . The remaining small f eatures of 

the site may exist in the ma gnetic record, but are indistingui shable from 

surrou nding a reas. 
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Summary . Fourteen features (Rooms 2, 3, 4, 6, 7, 8, 9, 12, and 14 , 

Features 1, 5, 68, 90, and 92) of the 35 identified through excavation 

caused anoma li es that could be detected afte r con volution f il t ering . The 

remaining sma ll features were indisti nguisha ble from the ir su r rounding 

background. 

Site 5MT4614 

Fourteen features were identified during excavat ion outside of the 

ma gnetic test square areas but within the magnetically surveyed grid. The 

f eatures were a slab-lined hearth (Feature 54), two firepits (Features 7 

and 61), four unspecified pits (Features 62, 73, 74, and 83), three 

unspecified pits with burning (F eatures 6, 63, and 82), and four stora ge 

bins (Features 57, 58, 59, and 60). 

Reexamination of originaJ data. After reexamining the original 

magnet ic line contour map, it appea rs that Features 6, 7, 82, and 83 could 

be related to regions of increased magnetic intensity . The remaining 

features are not visible in the original magnetic record. 

Convolution filtering. The magnetic data of the site were filtered 

with Gaussian parameters of S1 = 0.05 and S2 = 1.0. Line cont our maps of 

the fil tered dat a were then examined. Feature 7 and associated Feature 6 

are visible, appea ring as a region of increased magnetic intensity of 14 

quarte r gammas. The anomaly is probably caused primarily by the firepit 

(Feature 7). The magnetic field surrounding the anoma ly contains many 

other small anomalies of a similar nature, making it unlikely that any 

would be singled out as having a cultural source. A storage bin 

(Feature 57) is also visible as an anomaly of increased magnetic 

intens ity. The remaining f eatures (Features 54, 58, 59, 60, 61, 62, 63, 

74, 73, 82, and 83) are not visible, pri marily because of the extensive 

magnetic variance at this site. 
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Summa ry. Of the 14 feature s i de ntifi ed only by excavation ope ra -

tions, only three addit ional fea t ures ap pea red to be visible in the magne-

t i c reco rd aft er convo lution fil te ring. Features 6 and 7 shared an ana-

maly and Feat ure 57 also caus ed an an omaly. Because of the ir s i mi l arity 

t o surround i ng anomali es nei t her anomaly would be se l ected as an area of 

archaeol ogical i nt erest . 

Si t e 5MT4 644 

El even fea tures were identifi ed during the excavation proceedings 

outside of t he ma gnetic test square areas but within the magnet i cally 

surveyed area . The features were six identified but unexcavated cul t ural 

units {UCU 1-3, 10, 12, and 13), a slab-lined hearth (Feature 4), a hea rth 

with charcoal fill (Feature 67), an unspecified pit with dark organic f ill 

(Featu r.e 5), and carbonized ma ize cobs (Feature 15) in a large pit 

{Feature 18). 

Reexamination of ori ginal data . Upon reexaminat ion of the ori ginal 

line contour map of the site, three features appear to be rel ated to 

magnetic anomalies . UCU 12 may be related to a lobe of a nearby reg ion of 

low magnetic intensity and Features 5 and 67 ap pear to be as soci ated with 

regions of i ncreased magnetic intensity. 

Convolu t ion filtering. The maynetic data from this site were 

f il te red wi t h Gauss ian parameters ·of S1 = 0.05 and S2 = 1.0. Line contour 

maps of the f ilt ered data were then examined. After filt ering, UCU 2, 3, 

10, and 12 remain undetected . UCU 2, 10, and 12 are within areas confu sed 

with variations of increased and decreased magnet ic in tensity areas. 

UCU 3 ap parently is of insuffici ent ma gni tude to be identified wi t hin the 

magnetic field. UCU 13 is definitely visible as an area of an i ncreased 

magnetic i nt ens ity of five qua rter ga mmas su r rounded by l ower reg i ons. 
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UCU 1, a possible surface structure, has an i mproved response af ter fil-

tering. It is insufficient, however, to be obvious as an an omaly with 

cul tu ral affiliations. Feature 67 has a visible, but we ak anomaly of 

i ncreased magnetic intensity. The area probably would not be sel ect ed as 

an area of archaeological interest. Excavated Features 4, 5, 15, and 18 

are not visible on the filt ered map. Feature 4 pro ba bly is ma sk ed by t he 

strong anomaly caused by Pitstructure 1. Feature 5 is situated near 

dipoles which may mask an anomaly, but it is more likely that an anomaly 

would not be of sufficient magnitude to be detected. Feature 15 locat ed 

within Feature 18, is also situated between dipoles and hence not visible. 

Summary. Three features (UCU 1 and 13, Feature 67) of the 11 

detected at this site were visible after filtering. Two of the features 

(UCU 1 and Feature 67) created weak anomalies which probably would not be 

isolated as culturally derived from among other anomalies at the site. 

Site 5MT4681 

Two features were identified during excavation outside of the 

magnetic test square areas but within the magneticaly surveyed grid. The 

features were a small fire hearth (Feature 1) and a small pit with 

charcoal but no apparent oxidation (Feature 2) . 

Reexamination of original data. Neither feature has a visible 

magnetic anomaly on the original line contour map. 

Convolution filtering. The magnetic data of the site were filtered 

with Gaussian parameters of S1 = 0.05 and S2 = 1.0. Line contour maps of 

the filtered data were then examined. Feature 1 is associated with a 

region of increased magnetic intensity. This anomaly, however, is not 

distinctive. It is similar to many other small anomalies in the region. 

Feature 2 is not visible in the magnetic record. This is probably due to 
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a low magnetic susceptibility because of small size and a lack of 

oxidation. 

Summa ry. Convolution f ilt ering wa s ab le to identify an anomaly 

caused by Feature 1. The anoma ly was not distincti ve from surrounding , 

similar anomalies howeve r. Feat ure 2 wa s also indisti nguishable . 

Site 5MT4763 

Two features we re identified through excavation of areas outside of 

the magnetic test square areas but within the magnet ically surveyed grid . 

These features were a surface structure and a hearth (Feature 2). 

Reexamination of original data. Following a reexamination of the 

original line contour maps, it is obvious that neither feature has a 

visible, related magnetic anomaly. 

Convolution filtering~ The magnetic data from this site were 

filtered with Gaussian parameters of S1 = 0.05 and S2 = 1.0. Line contou r 

ma ps of the filt ered data were then examined. The surface structure 

appea rs to be related to a region of decreased magnetic intensity. While 

it is possible that an unburned structure could produce such an anomaly, 

it is unlikely to be occurring here. Other similar low regions also occur 

nearby, further suggesting that no relationship exists. The only way to 

verify the relati on ship between the surface structure and the anomaly 

wou ld be an examinat ion of suscepttbility from bulk soils samples. The 

hea rth makes no vi sible contribution to the magnet ic field after 

filtering. This is probably due to the nature of the feature, a small, 

unmodified hearth with apparently no oxidation. 

Summary. Two features, a hearth and a surface structu re, we re 

located during excavation operations. Neither feature appeared to be 

associated with a visible anomaly following convolution filt ering. This 
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v1as due to an i nsuffi ci en t ma gn eti c contras t with the surrounding soi 1. 

Su mmary 

Convolution filtering was used on a nu mbe r of sites to determine if 

cultural fea tures l ocated during exca vation but not originally chosen as 

magnet ic pr iority test areas could be separated from background varia-

tions. The parameters chosen for filtering we re such that magnetic 

contributions of the large r features were reduced so the anomalies from 

smaller features would be emphasized. 

Of the 144 features revealed through excavation, but not identified 

by NEBCAR (Huggins and Weymouth 1978, 1981}, 49 cultural features \'/ere 

isolated in the magnetic record following the convolution filtering. The 

variety of these features magnetically qetected i.nc 1 uded unspecified pits 

(9}, a burned region, hearths (19), rooms (11}, surface structures (5}, a 

pitstructure, trash-filled borrow pits (2}, and an unexcavated cultural 

unit. Of the 49 anomalies visible after filtering, only 25 were clearly 

distinguishable above the background magnetic field . The remaining 24 

anomalies which consisted of 10 hearths, 2 rooms, 6 surface structures, 

3 unspecified pits, 2 trash - filled borrow pits, and 1 burned region, were 

noticeable only because the location of the source which caused them was 

previously known from the excavati·ons. 

For various reasons, 95 of the f eatures could not be isolated even 

after filtering. The majority of these were hearths or firepits (42} and 

small pit features (28} . Other cultural features included rooms (!'>), 

surface st ructures (4}, burials (2}, large depressions (1), pitstructures 

(3), and unexcavated cultural units {5). While many of the hearths and 

small pit features are located near dipoles (12) or on steep magnetic 
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gradients {13) which may mask magnet ic contributions from the feature, it 

is more probab le that the nature of the feature and the standard 1-m samp-

l ing rate are respons ible for not detecting anomal i es from these fea-

tures . The f eatures are general ly small with slight oxidation , which may 

necessitate a smal l er samp ling rate (such as every 50 em) to isolate 

them. Of the other features, the burials and depress ions seem to make 

insignificant magnetic contributions . Four of the se ven surface struc-

tures and ro oms are distorted by dipoles . Also, a lightly compacted or 

unburned structure could create an insignificant contribution to the 

magnet ic field. Of the three pitstructures not detected, one quite prob-

ably extends off of the magnetica l ly surveyed areas so the ent ire anomaly 

was not visible, and another was distorted by dipoles created by surface 

iron . The third may have created an insignificant magnetic contrast with 

the surrounding soil. 

The utilization of convo l ution filtering for the DAP magnet ic program 

appears to be a worthwhile endeavor in many cases . The filtering refines 

magnetic anomalies and can enable detection of magneti c contributions from 

cultural features not readily evident otherwise . Approxi mately 34 percent 

of the cultural features revealed solely through excavation created magne-

tic anomalies which were clearly visible after convolution filtering. Of 

the remaining 95 magnet ically undefined features, over 43 percent (41) 

were masked or distorted by dipoles or situated on steep magnet ic grad-

ients. Another cultural feature (a subterranean domicile) extended only 

slightly onto the magnetically surveyed grid, and so its ma gnetic anomaly 

could not be det ected . 

A comparison of the archaeological information to the magnet ic dat a 

indicated that the magneti c sampling rate was too great to isolate the 
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smaller cultural features such as hearth s or pits . Alt eration of field 

techniques during the magnetic survey can lead to improved anomaly 

resolution for the small features . The sampling interval may be reduced 

t o 50 em. This wi 11 improve reso 1 uti on of a noma 1 i es and wi 11 enable 

location of cultural features of less than 1 m dia meter. The greater time 

required for magnet ic surveys at 50-cm intervals is a li miting fa cto r, an d 

it is suggested that it be employed only at sites of particular interest. 

This interval could be useful in situations where a site map is to be 

drawn based only on archaeological and magnetic survey informat ion or 

where more magnetic information is required for a specific cultural 

feature or site. 

The sensor bottle height may also be dropped , allowing for detection 

of the more subtle magn~t ic anomalies which may be masked by irregular 

magnetic fluctuation s, although complications could arise with the 

lowering of the sensor height. The lowering of the sensor bottle will 

necessitate a reduced survey interval, and so require a greater time 

expenditure. Random variations due to surface irregularities and surface 

iron are also relatively greater. However, since the gradient tolerance 

of the instrument is able to handle most anomalies from surface iron 

variations, it is recomme nded that the sensor height be lowered in 

instances where detection of the more subtle magnetic anomalies is 

required and where the surface irregularities are slight. Care should be 

taken to account for the increase in contributions from unwanted sources 

such as iron and surface irregularities. This can be accomplished by 

carefully noting any topographic change and by inspecting the surface for 

metal before the survey • 
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STR UCT RAL INFORMATION AVAILABLE FROM THE IND IV IDUAL 

MAGNE TIC ANOMALIES CR EAT ED BY PITSTR UCT URES 

I ntroduct ion 

The previous sections of this study we re conce rned with i mprovin g t he 

ability of magnetomet er surveying to l ocate featu res. It is al so possi ble 

to use the data to dete rmine the internal structure of some feat ures. 

This section examines the individual anomalies to det ermine if info rmation 

can be derived about the composition and structure of the causative 

features. The an omalies from pitstructures, the most common large-scale 

f eatures of t he Dolores project area, will be examined in detail to 

ascertain wh ether information concerning the boundaries and ori enta t ion of 

the main structure can be identified. Information about hearths, 

ventilator shafts/antechambers, intrusive elements, and other general 

structural features (i.e., cists, activity areas, etc.) will also be 

sought. Hopefully, use of the information obtained will lead to more 

distinct structural interpretations of the magnetic data in order to 

provide archaeologists with explicit knowledge of pitstructures before 

excavation begins. The correlation between the physical characteristics 

of a comp uter model (i.e., depth, width, etc.) and its corresponding 

magnetic anomaly can be easily determined. This information can then be 

applied to the an omalies from the actual pitstructures and similar 

geometric predictions made. 

In order to compare the excavated pitstructures to their 

corresponding ma gnetic anomalies, line profiles running N-S and W-E were 

drawn by computer at 1-m intervals through magnetic anomalies on Sites 

5MT2162, 5MT2192, 5MT2193, 5MT2194, 5MT2236, 5MT2848, 5MT2854, 5MT2858, 
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5MT4512, 5MT4545, 5MT4614, and 5MT4644. Selected examples of t he se 

profiles are included as figures in this report. Excavation info rmat i on 

and pitstructure descriptions have been provided by DAP. A comput er model 

was creat ed by R. Huggins and J. Weymo uth at NEB CAR. The model has been 

based on the structural characteristics of Pitstructure 2 at Site 5MT2193 

as reveal ed through excavation. Susceptibility measureme nt s from soil 

samples provided other necessary parameters for the modeling. Two mo del 

dwellings have been created and are designated as Models 2193 and 2193a. 

The only difference between the two models is that Model 2193 has a 

ventilator shaft and opening, and that Model 2193a does not. 

It is hoped that through comparison, it will be possible to disclose 

the general boundaries and central hearth of the actual subterranean 

domicile, identify the ventilator shaft, and detect the intrusion of the 

ventilator shaft of Pitstructure 2 at Site 5MT2193 into the main chamber 

of Pitstructure 1. Through an understanding of the profile variations 

created by these characteristics, it will be possible to generalize and 

examine the profiles of other sites for similar information. 

Detection of Interior Features 

Pitst ructu res 

The general boundaries of a pitstructure's main chamber can be found 

through examination of magnetic anomaly profiles. A method which is use-

ful in discerning the boundaries of the chamber utilizes the inflection 

points of the anomaly profile. These points occur where the curve of the 

anomaly profile changes the direction of its concavity from upward to 

downward, or vice versa. Usually the inflection point is readily observ-

able, but in cases where it is questionable, the points on the anomaly 
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wh ich occur at one-half the ma xi mum value give a reasonable approximatio n 

to the position of the inflection points. It is l es s accurate than deter-

mining infl ection points but is adequate in most ins tances. 

The boundari es of the ma in ch ambe r, then , are i nd i cated by the 

inflectio n points of the anomaly profile. Where possible, the inflection 

points on the fo ll owing profiles are identifi ed through visual inspec-

tion . To illustrate the use of inflection point s and their relationship 

to actual boundaries of pitstructure main chambers, refer first to the 

profile of Model 2193 (fig. 6). On this south-north prof ile, the inflec

tion points are at approximate ly 8.3N and 14.2N and suggest that the main 

chambe r will exte nd for approximately 5.9 m. For the west-east profile 

(refer to fig. 7), the inflection points are situated approximately at 

21.3E and 24.3E, suggesting that the main chamber will .extend fQr 3.0 m. 

The actual dimensions of the main chamber of Model 2193 extend from 

approximately 9.3N to 14.8N for a length of 5.5 m and from approximately 

20 .6E to 25.0E for a width of 4.4 m. The south-north dimension by this 

method is 7 percent too long, and the west-east dimensions is 32 percent 

too narrow. The shift to the south of the anomaly relative to the source 

is due to the inclination of the earth•s magnet ic field. 

For pitstructures which include antechambers, the inflection points 

will indicate the length of the main ch amber plus the antechamber. The 

width of the ma in chamber, however, may be separately defined from the 

width of the antechambe r since on the lines of east-west profiles the two 

structures create separate anomaly contributions. The magneti c profiles 

of Site 5MT4545 , Pitstructure 1 illustrate the use of inflection points to 

establish the pitstructure boundaries. The length of the structure is 
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Model 2193 i l lustrating the inflection points and central 
hearth on the north-south profile (line 32E). 
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.. Tab le 30. Comparison of the points of inflection of 

I 
the north and east profile through the pitstructure 

anomaly to the ap proximate excavated bounda ri es 
------

Site Pitstruc- Points of ·Approximate 

I tures? i nflecti on excavated boundaries 

" 5MT2162* 1,2 14.5 20 .5N 13.0 21. ON 

I : 1 3.5 6.5E 3.0 6.0E 
2 2. 5 6.75E 2.0 6.7 5E 

I 
5MT21 92 1 30.5 - 32.5N 29.0 - 31. 5N 

38.5 - 40.5E 39 . 0 - 42 . 0E 

5MT2194 1 10 . 5 - 13.6N 10.5 - 14.0N jl 8.5 -11.75E 8.25E - 12.25E 

5MT2236* 1 19.5 - 22 . 25N 21.0 - 25.5N 

I 29 . 5 - 32 . 5E 28 . 5 - 32. 5E 

5MT2H48* 1 18 . 5 - 22.5N 20.0 - 26.0N 

I 
15.25 - 19 . 5E 15.0 - 20.UE 

5MT2853* 1,2 5. 5 - 9.5N unknown 
14 . 75 - 19.5E 15.0 - 20.0E 

• ; 51'H2858 1 27 . 5 31.5N 28 . 0 33 . 5N 
t 12 . 75 17 . 5E 11.5 18 . 0E 

I 5MT4512 1 6. 25 - 9. 5N 7. 5 - 9.75N 
5.5 - 8. 5E 6. 0 - 8.5E 

I 5MT4545 1,2 27 . 5 - 33 . 75N 27 . 6 - 34.0N 
1 19 . 5 - 22.7 5E 19 . 5 - 23.2E 
2 20 . 5 - 23 . 5E 21.0 - 23.75E 

I 5MT4614 1 24 . 5 - 28 . 5N 25.8 - 28.2N 
48 . 25 - 49 . 75E 48 . 2 - 50.6N 

I 
2 30 . 5 - 34 . 6N 32 . 0 - 36.0N 

51.5 - 54 . 5[ 51.4 - 55.2E 

I 
5MT4644 1 43.5 - 46 . 5N 43 . 8 - 48. 5N 

35 . 5 - 40 . 5E 36 . 5 - 41.4E 
2 40 . 25 - 46.5 N 42 . 0 - 47 . 4N 

22 . 5 - 27 . 5E 22 .0 - 27.5E 

I 
* Indicates sites which were augered . 

I measu red on a south-north orientation and indicates that Pi tstructu re 1 

t' ex.t cnas from L.7. 5 to 33. 75N (fig. 8) . The width of the main chambe r 

-79-

I 



, . 
~ 

1 

...... 
"" 

0 

a: 
::J 

...., ., 
_..., 
.X ...J ...... ., 
-' ....> ..... ..., 
-" 

"""" => < 
~~ 
-< 

"'"' 
""' =: 
.,... 1.1'1 

• I.!> 
- -
,- ::::. 
:<"< . ..... 
~::r: 
._, c.. 

-' 

__, .. 
- .J 

.J-' 
-" "' 
<>. ' -' ., 
" ' 
. ._ . J 

-~ 

I 
...., 

.=:L!.J 
- =< 
='-" 
.Y"J .., ..... 

0 

"' 

0 

0 

0 

0 

"' I 

0 • 

I • 

0 

"' I 

Figure 8 . 

-,----------

JIIFLECT! OII INFLE CTION PO INT 
- - - - - \ I - - - - - -

N ~ ~ ~ ~ ~ ~ ~ 0 - N ~ ~ ~ ~ Q ~ 0 -
N N N • N N N N N ~ ~ ~ ~ m ~ ~ ~ ~ •• 

Site 5MT4545 showing the inflection points on the 
north-south profile (line 21E ). 
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appears t o be 19.5-22 . 75£ (fig. 9) an d the antechambe r widt h appea rs to be 

20.5-23.5E (fig. 10) . The actual extents revea l ed by excavation are 

approximate ly 27.6-34N for length, a ma in chambe r width from 19.5 to 

23 . 2E, and an ant echamber width from 21.0 to 23.8E . Again the estimated 

boundaries approximate the excavated boundar ies with an average of 8 per-

cent error. A comparison of the inflection points and exca vated pit struc-

ture boundar i es is summarized on table 30 and in figures 11 and 12 . It is 

apparent that infl ection points provide a fair estimate of both the loca-

tion of the boundaires and the di men sion of the pitstructure. The res ul t s 

of a comparison between the dimensions estimated through use of inflection 

Tab le 31. Comparison of the dimensions of the pitstructure estimated 
by inflection points to the excavated pitstructure dimensions 

=========================================--================--=============--== 
Site Pitstruc- Estimated 

tures dimensio ns 

5MT2162* 1,2 6. 0 m (N-S ) 
1 3.0 m (E-W) 
2 4.25 m (E-W) 

5MT2192 1 2. 0 m x 2. 0 m 

5MT2194 1 3.1 m x 3.25 m 

5MT2236* 1 2. 75 m x 3. 0 m 

5MT2848 1 4. 0 m x 4.25 m 

5MT2858 1 4.0 m x 4. 75 m 

5M T 4 512 1 3 • 2 5 m x 3 • 0 in 

5MT4545 1,2 6. 25 m (N-S) 
1 3. 25 m (E-W ) 
2 3.0 m (E-W) 

5MT4614 1 4.0 X 1.5 M 
2 4. 1 m x 3.0 m 

5MT4644 1 3.0 m x 5.0 m 
2 6. 25 m x 5. 0 m 

Excavated 
di me nsions 

8.0 m (N -S) 
3.0 m (E-W) 
4. 75 m (E-W) 

2. 5mx3.0m 

3. 5mx4.0 m 

4.5mx4.0m 

6. 0 m x 5.0 m 

5.5mx6 . 5m 

3.25m x 2. 5m 

6. 4 m ( N-S) 
3. 7 m (E-H ) 
2. 7 5 m (E-W ) 

2.4 m x 2. 4 m 
4.0 m x 3. 8 m 

4.7mx4 . 9m 
5.4mx5.5m 

* Indicates sites which we re augered. 
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Di f ference between 
the di rne ns ions 

2.0 m 
0.0 m 
0. 5 m 

0. 5 m x 1.0 m 

0. 4 m x 0. 75 m 

1. 75 m x 1.0 m 

2.0 m x 0. 75 m 

1.5 m x 1.5 m 

0.0 m x 0.5 m 

0.15 m 
0.5 m 
0.25 m 

1. 6 m x 0.9 m 
0.1mx0 . 8m 

1.7mx0.1m 
0.85 m x 0.5 m 
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Figure 9. Site 5MT4545 showing the inflection points on 
the eas t -west profile (line 30N). 
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points and the excavated di mension s are shown in tab le 31. In general, it 

appea rs that the average of the di mens ions of the pitstructures can be 

estimated to withi n 20 percent, whic h agrees well with theory. 

I In reviewing both tab le 30 and tab le 31, it is very apparent that the 

e west- east boundary extent s and di mens ions are more accurate tha n the 

I : .- south-north esti mates . Both the east-west and south-north estimates wil l 

I 
vary because of pitstructure ori entat ion. Typical Anasaz i dwellings of 

the Do lores area are oriented at angles from the north lines, usually at a 

I northwest to southeas t line. The 1-m samp ling rate will also cause a 

larger scatter in the estimates of both east-west and south-north 

I bou nda ries and dimensions; a 50-cm sampling rat e would allow better 

I 
definition of t he structure. 

Location of southern and northern boundaries are affected by other 

le f 
~ 

factors also, such as anomalies being located to the south of their 

sources, and amb iguities in the location of the southernmost inflection 

I point introduced by the magnetic field from the ventilator shaft. While 

I 
the amo unt of the southern shift of the anomaly depends on the feature 

depth and, therefore, may cause some problems in locating the feature 

I edge, the vent ilator shaft probably causes the greater variation. 

Central Hearths 

I The central hearth of a pitstructure•s main chamber is perhaps the 

I 
most easily identifiable internal feature of the structure. It is usually 

the most se verely burned feature, creating a readily visible peak in t he 

I anomaly which is caused by the pitstructu re as a wh ole. The great 

increase in magnet ic inten sity whic h is attributed to the hearth may even 

I tend to obscure contributi ons from other internal pitstructure f eatures • 

•• The central fire heart h is readily visible on both south-north and 

west-east profiles. 
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In idealized Mode l 2193? the estimated eas t -west coordinate of the 

location of the central hearth corresponds with the l ocation of the cente r 

of the anomaly maximum at approximate ly 23 . 0E ( refe r to fig. 7). The cen -

tral hearth of Mode l 2193 i s actually centered at 23.0E. The northern 

coordinate of the anoma ly maximum is typically found about one -thi rd of 

the distance between the sensor and the feature to the south of the ano-

maly , a phenomonen related t o t he inclination of the earth 1 S field. To 

ill ustrate the mea ns of calculating the northern coordinate of the central 

hearth, the northern profile of Model 2193 (refer to fig. 6) will be 

used. The anomaly maximum occurs at approximately 10.0N. The southern 

shift of the anomaly center is 

cos{I) x d 

where I is the inclination and dis the depth • . The depth used in this 

calculation (3.25 m) is known from the depth used to simulate Model 2193. 

The inclination is approximately 65°, giving a shift of 1.4 m. Knowi ng 

the estimated location of the anomaly maximum (10.0N), the center of the 

central hearth can be estimated to be at approximately 11.4N. In actual

ity, the central hearth of Model 2193 was centered on the point (11.5N, 

23E). 

The method continues to work well on actual sites (table 32 and 

fig. 13). Because it is not alway~ possible to estimate the depth of an 

extended feature, the southern shift of the anomaly center must be esti-

mated by some other mea ns. For the pitstructures at the sites used in 

this section, the average depth is 1.5 m and so the anomaly shift will be 

roughly est imated to be one -third {1.5 m) or 0.5 m for these cent ral 

hearths. Pitstructure 1 of Site 5M4545 will serve as an example to locate 

the central hea rth. At this pitstructure, the estimated eastern 
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coord in ate of t he center of the central he arth is at 21. 5E. The esti mated 

no rt hern coord i nate of t he center of the central hearth, as suggested by 

t he profile throug h t he magnetic anomaly, is at 30.7N. Correct i ng for the 

southern disp l aceme nt of approximately 0.5 m, a nort hern coord i nate est i -

mate fo r the cent ral hearth•s center is 31.2N. The esti mated coo rdi nates, 

Site 

5MT216£ 

5MT2192 

5MT21 Y3 

5MT2194 

5MT2236 

5MT2848 

5tH2853 

5MT2854 

5tH2858 

5tH4512 

5MT4545 

5MT4614 

5tH4644 

Tabl e 32. Comparison of the cen t er point l ocati ons of 
cent ral hearths of pitstructu res from es ti mat es provi ded 

by magnetic profi l es to locations revea l ed through excavation 

Pitstruc
tures 

1 
2 

1 

1 
2 

1 

1 

1 

1 
2 

1 
2 

1 

1 

1 

1 
2 

1 
2 

Estimated 
l ocati on 

16.0N , 
19 . UN , 

5. 0E 
4.5E 

32.0N , 39 . 5E 

17. 75N, 21.5E 
10.5N, 23.25E 

12.5N, 10 . 0E 

21.5N , 3l.OE 

20 . 5N, 17.5E 

12 . 0N, 17 . 0E 
7.7 5N, 19 . 0E 

interference 
23 . 25 N, 19.5E 

29 . 75 N, 15 . 0E 

8. 5N , 7. 5E 

3l.ON, 21.5E 

27 . 5N , 49.5E 
33.5N , 53 . 5E 

45.5N, 38 .7 5E 
42. 75N, 25. 5E 

Approximate location as 
revealed through exca vat ion 

Augered 
Augered 

29.9N, 39 . 75E 

No clear information 
11. 5N, 23E 

11.5N, 10.0E 

Augered 

Augered 

Augered 
Augered 

22 . 75N, 20 . 0E 

3l.ON, 15.0E 

8.75N, 7.25E 

31.5N, 21.5E 

26.5N, 49 . 75E 
33.3N , 53 . 75E 

45 . 25N , 29.0E 
44. ON , 24 . 75E 

Model 2193 2 11.5N, 23 . 0E 11.5N , 23.0E 

-88-



'~· ) 

I 
Figure 13 . Graph ic representation of the magnetica lly .. esti mated center to the excavated hearth center • 
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31.2N/21 . 5E, compare favor ably with the excavated coordinate s 31 . 5N/21.5E , 

at the center of the central hearth (refer t o tab le 32) . 

It is appare nt that the magnetic profil es are we l l suited for ident i

fying the coordinates of the center of a pi tstructure •s central heart h. 

The maximum point of the magnetic anomaly of a pitstructure defines the 

hearth l ocat ion • 

Ventilator Shafts 

The geomet ry of the ventilator shaft of a pitstructure is usuall y 

very difficu l t to define in the ma gnetic field. The ventilator shaft 

openi ng is usual ly small , ge neral ly about 1. 5 m or slightly larger in 

diameter, and cl ose to the pi tstructure •s main chambe r. In spite of these 

difficulties, the ventilator shaft may make a very subtle but detectable 

.contribution to the pitstructure •s magnetic anomaly . This contribution is 

obvious when comp aring the profile of Model 2193, which has a ventil ator 

shaft, to the simulated mode l which was created having no ventilator 

shaft , Mode l 2193a . The visib le contribution of the ventilator shaft 

opening, shown as an increase i n the magneti c intens i t y at the south side 

of the prof il e (fig. 14) suggests t hat the ventilator opening lies between 

7-8N and 24E . The center of the ventilator opening on Model 2193 actually 

occurs at 7 . 75N/24~25E . The ventilator shaft opening is made much more 

apparent upon comparison with the mode l profile, which has no ventilator 

shaft and opening (f i g. 15) . On this profile, a st eep, uninterrupted rise 

constitutes the southern sl ope of the line. 

Of all the pitstructures examined in this study, eight ha ve 

ventilator shafts and openings identifiable from excavation. The 

excavated and estimated locat i ons of the ventilator shaft openings are 

presented in table 33 and figure 16 . 
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Model 2193 illustrating the ventilator shaft 
contribution on the north-south profile (line 24E}. 
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Table 33. Comparison of the esti mated position of the center 
of the ventilator shaft open ing to the excavated position 

==========================--================--========--=====--================ 
Site 

Model 2193 

!:>MT2192 

5MT2193 

5tH2194 

5MT4614 

5MT4644 

Pitstructure 

1 

1 
2 

1 

1 
2 

1 
2 

Esti mated position 

7.5N - 24 . 0E 

28.5N- 41.0E 

13.5N 22.5E 
7.5N- 24.0E 

10. 0 N - 11. OE 

24.5N - 49.0E 
31. ON - 51. OE 

41.5N - 37.0E 
38.5N - 26.0E 

Excavated position 

7.75N, 24.3E 

28.0N, 

14.8N, 
7. 8N, 

9.5N, 

24.3N, 
31. 8N, 

42 . 3N, 
41.8N, 

41.0E 

22.5E 
24.25E 

10.5E 

50.8E 
54.5E 

37.8E 
25.5E 

Of the eight pitstructures having ventilator shafts, three (Site 
. . 

5MT4614 , Pitstructures 1 and 2; Site 5MT4644, Pitstructure 2) show large 

discrepancies. Site 5MT4614, Pitstructure 2 was not graphed because of 

the large deviation (tab l e 33 ) in estimated and actual positions. The 

ventilator opening was shown by excavat i on to be very close (0.25 m) to 

the ma in pitstructure chamber . It is possible that the proximity of the 

ventilator shaft opening to the main pitstructure chamber and the ori enta-

tion of the structure, which is such that the ventilator shaft lies hidden 

by the main chamber anomaly on north and east lines, obscures any of Site 

5MT4644, Pitstructure 2, also shows a large discrepancy between estimated 

and actual position (fig . 16) . This difference is probably due entirely 

to the ventilator shaft lying almost directly south of the pitstructure's 

mai n chambe r. In such - a pos ition, the greater ma in chamber anomaly will 

mask the smaller ventilator contribution . It is unlikely that ventilators 

located directly south of the pitstructure will be detectable. The esti-

mated position of the ventilator shaft opening of Pitstructure 1 at Site 

5MT4614 is approximately 1.75 m east of its actual l ocat ion. There is no 
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obvious reason for this difference. The feature is a good dist ance to t he 

southeas t of the ma in structure, and the magnet ic profile shows an 

i ncrease that correspond s well with the northern coordinate of the 

~ I ventilator shaft. There is no apparent reason why the an omaly would shift 

~ east about 1.75 m. 

il . The remaining five domicile ventilator shaft openings were all fairl y 
, 

i l 
close t o thei r estimated coordinates, suggesting that it is possib le t o 

identify the position of the ventilator opening if certain condit i ons are 

I met. The ventilator shaft opening mu st be located mo re than 50 em from 

the main chamber , and best results are obtained when it is situated off 

I center of the magnet i c north line which bisects the main chamber. 

Antechambers 

I Unlike the maQnetic contributions made by ventilator shafts, ante-

~ , 
~ 

ch am bers alter the entire south slope of a pitstructure's magnet ic ~ro-

file. The sharp rise of the so ut hern slope of the south-north profiles 

I that is characteristic of the anomalies of pitstructures with ventilator 

I 
shafts becomes a broader , curved rise for pitstructures with antechambers 

(fig. 17) . It is on the south-no rt h profi l es that antechambers may be 

I most easily detected . 

On the west-east profiles, an antechamber may also be visible. The 

I antechamber anomaly appears as an area which adopts the usual pitstructure 

I 
anomaly form, but which begins somewhat south of the main pitstructure 

anomaly. The antechambe r anomaly is typica l ly of a smaller magnitude than 

I the main chamber anomaly and may be contiguous with the anomaly of the 

main chamber. The resulting profile is similar to that which would be 

I expected from two slightly overlapping pitstructures that lack ventilator 

•• shafts (figs. 18-21) • 
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Figure 18 . Site 5MT2853 illustrating the ant ec hamber 
co ntri bution on the east-west profile (line 4N) . 
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.Once an anomaly is be li eved to be related to an ant echamber , an esti -

mate of the potential boundaries may be poss ible. The boundaries may be 

foun d in the same manne r as ma in chamber boundar i es, by using the inflec-

tion points of the antechambe r anoma ly ( refe r to table 34 and fig . 22 ). 

Because the ant echamber anoma ly frequently merges wit h the main chambe r 

anomal y, the northern extent of the antechambe r may not be detectable . 

Table 34. Compa rison of estimated to excavated 
bounda ries for antecha mbers 

================================================----==--======--===--=-~======= 

Site Pitstructure Estimated boundaries Excavated bounda ries 

5MT2162 1 13 . 5 - unknown 13 . 0 - 15.8N (au gered) 
3.5 - 6.5E 3.0 6.2E 

5MT2853 3.5 - unknown 4.0 6.0N (auge red) 
17.5 - 20.5E 18.0 - 20.0E 

5MT2858 23.75 - 26.25N 25.0 - 27. ON 
13.5 - 16.5E 13.0 - 16.0E 

5~1T4512 1 6.0 7.5N 6.5 7.5N 
6.0 8.0E 6.25 7.75E 

5MT4545 2 27.5 - 29.0N 27.75 - 30.0N 
20.5 - 23.5E 21.0 - 23.75E 

The pitstructure at Site 5MT4545 provides an excellent example of a 

pitstructure with antechamber. The antechamber is visible on both the 

north-south and west-east profiles. On Line 20E (fig. 17), moving north 

from 21N, the antechamber contribution becomes obvious between 27 and 

29N. On Line 21E (fig. 8), the antechamber contribution has increased in 

magnitude to create a broad, gentle curve on the southern slope of t he 

main chamber's magnetic anomaly. At Line 22E (refer to f ig. 23), the 

antechamber anomaly reaches its maximum ma gnitude at 28N, and on further 

east lines decreases • 

On the west-east profiles of Lines 27-33N (figs. 24-28), profiles of 

two distinct anomal i es are visible. The first, or southern anomaly , 

-101-



-
... :·. 

. ' 
I 

.. -
1' 

.. , .... ~ ~ 
• '"J, 

'··' 

. , 

- I''H ~ ~ 

•" 

.· ------ ~: l r in ··=. '1 m· 

·I 0 
'· ' ~ 
··· ~ ;;, § 
'•· 

·a I 

~(~-;:·· ' .' ~~.;~ 
~~" ,:-
l" 

'· .. , 
,, 

! ~ 
'•' 

. , 

'' 

-~· . 

I '''.:lI s · 

' Q) 
..c: • -4J . · ~ 

0 
z 

"-' :~ ;r. ; 
• {, J• 

> 

,v }· .. 

...... ) 

\ ·. \,_ 

.".1· . ..... 

,;-;,.\ - ~SJ .. . 
•.:. ~ ~ 

·~ 

• • L Figure 1 .22· •. Graphic comparison of ·.the estimated south-north' and ·west.:.e as:t 
' ·, ..... ··..,:./ boundaries , to .excavated boundaries 'of. Antechambers 

.. •· ,·1 . , 

. ~ ·~ -~: •' , , ·._ .. 
.. ;~!:: · ·~ (''.I 

'- \ .... ~· .' r·· ~· 
.. - ...... ,. . 

. •, 

. ~ 

-

~ 

)-1 

w 
\0 



I 

•• 
I 
I 

-!-

I :-
;;-

I 
I 
I 
I 

; 

I 
I 
I 
I 
I 
I 
I 
I - ~ 

I 

-' ... 
:z 

0 • 

0. 
t.: ~. 

0 
:J.J N • 
:X: 

..> 

V'l 

~ =:l 
X< 
~~ 

-' '" 

0• 

0 

I • 

0 
N 

I ' 

0 0 
-...o .x ,.., 

.._, I 

~...;.J 

"'~ 
"-'-' 0 

< ... 
!:::t... I • 

IU 
1:~ 

- ~ .r 

:uc (") 
~ .., J\ 

""'-' I 

-Fi gure 23 . 

r----, 
1 I 
I 
I 

_.1 

L 

Site 5MT4545 illustrat ing the antechamber contribution 
on·· the south-north prof ile (line 22E). 



I 

•• 
I 
I 

e 

I 
~ ... 

I 
I 
I 
I 
le f . 

I 
I 
I 
I 
I 
I 
I 
- ~ I 

Figure 24 . 

I 

0 . 

0 . .. ... .. 
u 

...J 

"' 
.._., 0 .... 
"' a 
.... 
:r 

' '-' 0 
1: N . 

0 
0 

V'l 

.X 
a 
<..) .. 0 . 
•U 
.J ... 
<..) 

V'l 
..... . 
V'l 0 -~ V'I I .. 
~~ .... 
> '-'l 
<..) 

:>:::!: 
0 • 

,.._ "'. 
Nr..tt I • ,, 
::.: 7 ...,_ 
'"''"' :0::< 
:'\' U 

=--= 
_c .-c: 

0. 

c ·..u 1 • 

~ .· ... ,., ... , . 
..r -t ..,. • 

a.:>. I 

- o 
./'0 .... .. _ 
wu 
I UJ 

- -~ V"' -"' 0. 
W.) U"\ • 
.<U I 

, ; I · 

As~ TECHAHB ER 

~ ~ 0 N ~ ~ ~ 0 ~ ~ 
- N N N N N ~ N N N 

Site 5MT454 5 showing the antechamber sequence on 
the east-west profile (line 27N). 

-· 



I 

•• 
I 
I 

.;, 

I : . -

I 
I 
I 
I 

• ; . 

I 
I 
I 
I 
I 
I 
I 

•• Figure 25. 

I 

__, .. 
z 

0. 

"' . 

0 • 

. ·-.• 
AIITECHA.'\B ER 

l:)O• -----

u. 
:r: .... 
"' w 
::c 

"' 
.:::> 

VI 

"' :::> ... 
'""' "' 
__, 

"' o.J 

"' 
., . 

'"'. 

0 

"' . 

0 

. 
0 . 

0 • 

t.:J V'I ' • ., 
o,
z:c _,.. 
'>0 
0 
xz 

.:::>· 
C:O N • --------------

"'"' I 0 

"' ~ 
.:l::J 

""" --.w 
Z :r 

0 . 
I[ ~ - - - - - - - - - - - - - -

U w I • 

"' ... 

~z 
':)~ 0. 
~ ~ ~ . - - - - - -
c...r 1 

_., 
VluJ ...... 
w U 
I W ... ... 

....,~ 0. 
~.) 

:J.U I '-"\ -D ~ ~ 0 - N M ~ ~ -D ~ ~ 
N "' N N N N N N 

Site 5MT4545 showing the ant ech ambe r seq uence 
on the west- east profile (line 28N ) . 



I 
.; 

I 
~ --

I 
I 
I 
I 

-- ( 
t 

I 
I 
I 
I 
I 
I 
I 

•• Figure 26. 

I 

0 . 

0 • ... ~ ..... .. 
0 

..J .. 
z 

a 
LU 
r ,_ 

0 
0 • 

"" 0 

"' 0 .... 
..J .. 
u 

. . 

... ., 0. 
< • - - -- - -
w ... ., I • 

< .,,-
7.2:" 
- ·t 
> •> 
..J 
:>-L 

~ 

"''' 
0. 

I • 

0 . 
~ . 

I • . 

.. 
~ o - "' n ~ ~ ~ ~ ~ 

N N N _t~NNN 

Site 5MT4545 showi ng the antechambe r sequence 
on the east-west profil e (line 29N ). 

_I 

.:: 



I 

•• 
I 
I 

-0 

I -

I 
I 
I 
I 
le ,. 

t 

I 
I 
I 
I 
I 
I 
I ••• 
1. 

'I 

0. 

0 • ------ --- -----.. ~ 

<r 
a 
..J ... 
:!: 

'-" o . --- - -- -
.-<\ . 

"' :::> 

"' .I: 

"'' C) • > 

0 

::<: 
0 

u 

0 • 

... 0. 

-1.."' 0. 
4 • ---------
..:........, I • ... 
<..n : 
=-:..:: 
>'-'> 
u 
xz • 

0 • 

MAIN CHMIB ER 

0 ~· --- - --- - ----,..._, I 

"' "'"' ...,_ 
"' "" >:""' ....,, u 
zoe 

0. 
s.=:c. ~ . 

:: :..u I • 

"'-u 
-:r: 

wo 

- ·~ u..z 
,:) "_") 0 • 

.l::<t.I ~ • - - - - - - - -
~~ I 

Figure 27 • Site 5MT4545 showing the antechamber sequence 
on the east-we st profile (line 30N) . 



I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

•• 
I 

0. 
U"\ . 

0• ------ - ------ -< ..,. • 
1-
<t 
0 

...J .. 
z 

L:>O • ----- --------

-Jl ... 

% 
0 

w 
r 

"-' 
"l: 

1-

"' ": 
0 

V'l 

~ 
0 
1-
u .. 
w 
...J .. 
'-' 
V'l. 

. 
'"' "' ... 
<.O"l: 
Z::!: 
-< 
><.:> 
0 
x:z 

0 
N 

0 

0 

"' 
I 

0 
N 

"'"' I 
'-' 

."'C.~ ..,_ 
:> :> 

!J~ 
z~ 

. 

. 

. . 

. 

0 • 
< .X 

..:Jw I • 

~-..., _, 
w ::.J 
.J_ __, 
"-:!" 
au o • 
U: <>. ~ 
:"-:::L I 

-a 
"w 
<
<-..,J , .... 
-=< 
" '1 ..£ 0 
~"} J'\ 
_,._, I 

MAIN DiA.'~B ER 

Figure 28. Sit e 5MT4545 showing the antechambe r sequ ence 
on the east-west profile (line 31N) . 



I 

•• I 
I 

~ 

I : 

I 
I 
I 
I 
~ , . 

I 
I 
I 
I 
I 
I 
I 
~ 
I 

becomes apparent on Line 27N between 19 and 24E. The profile reaches its 

maximum on Line 28N at 22E , and declines on Lines 29 and 30N . Beginning 

on Line 31N , a typical pi tstruct ure profile is formed. On Line 31N the 

slope of the prof ile west of 21E changes so that the points have a greate r 

magnitude compared to the preceding profiles, and on Lines 32 and 33N 

(profil es not incl uded) points east of 20E decrease to form the 

character istic rise to a max i mum and decrease of a magnetic anomaly. The 

east-west profiles indicate that an antechambe r may exist between the 

points 27-30N. 

Having determined that an antechamber does exist, it is possible to 

esti mate the boundaries of the antechamber by using inflection points on 

the east-west profiles of the anomaly. This can be illustrated by using 

the Line 28N profile (fig. 25) where the inflectjon points are located at 

approximately 20.5 and 23.5E. The excavated boundaries are at 21.0 and 

23.75E. 

Unfortunately the magnetic contribution of the antechamber on the 

south-north profiles is not totally separate from the main chamber's 

anomaly, so that the location of the northern extent of the antech amber is 

only an approximation. The best estimate of the northern extent is prob-

ably between 29 and 30N. The southern extent, detected by inflection 

point, is estimated to be at 27 . 5N~ The excavated south-north boundaries 

of the antechambe r were at 27 . 8-30.0N . 

Site 5MT4545 illustrates the form an antechamber's magnetic an omaly 

creates on a magnetic profile and the means for establishing dimens i ons 

and boundaries. The magnitude of the antechamber's ma gnetic anomaly with 

respect to the main chamber's magnetic anomaly is not usual . The magni-

tude of an antechamber anomaly is generally smaller than for the corres-

ponding ma in chamber. At Site 5MT4545, however, the antechamber was more 
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severely burned than the ma in ch ambe r, thus cau si ng a great er ma gnetic 

i nt ens ity fo r the antechambe r. 

Antech ambers are ea sie r t o detect on magnet ic profi les tha n ventila 

tor shaft s, due t o the ir large r si ze and the ir creation of indi vidual 

anoma l ies vi sible on the east-wes t prof il es. It is al so pos s i ble to esti 

mate the boundaries of ant ech ambe rs from the magneti c data us i ng the 

in fl ection poi nt met hod. 

Burning within the Pits t ru ct ure 

The anomaly rel ated to a pitstructure is caused by facto rs such as 

compact ion, organic fermentation, and burning. Burning wi t hin the st ruc

tu re appears to make the greatest contribution to the magn etic anomaly, 

and t he i ntensity of t he burning remarkably alters the ma gnitude of the 

entire an omaly. In table 35, the range of magnetic magnit ude is compared 

wi th the inte nsity of the bu rning of the entire pitstructure. The 

moderately to heavily burned pitstructures appear t o creat e magnetic 

intensities of greater than approximately 60 quarter gammas, while pit

st ructures with light to no burning generally create ma gnetic i nte ns i t ies 

of less than 45 quarter gammas. Knowing this, it is possible to predi ct 

t he degree of burning of a pitstructure from the ma gnetic data. 

~esides the large-scale burning described previously, small isolated 

burning within the pitstructure may also visibly alter the magnetic field 

and hence the magnetic profiles. Such an instance occurs at Site 5MT4545. 

At Site 5MT4545, the magnetic intensity of the mode rately burned 

antechambe r distorts the anomaly of the lightly burned pitstructure. The 

burned soil and debris of the antechamber creates an abn ormal, increased 

intensity on the southern slope of the south-north profile (fig. 23) 

dwarfing the magnetic contribution of the main ch amber•s central heart h. 
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The source of the increase in intensity wa s found to be a lens of burned 

debri s located near 28N/22 E. The deb ris is concentated along the western 

wall of the ant echambe r, creating a very pronounced peak througl1out the 

antechamber anoma ly and continuing into the anoma ly of the mai n chambe r. 

Site 

5MT2162 

5MT2192 

5MT2193 

5MT2194 

5MT2236 

5MT2848 

5MT2853 

5MT2854 

5MT2858 

5MT4512 

5MT4545 

5MT4614 

5MT4644 

Table 35 . Comp arison of the bu rn intensities of Anasazi 
pitstructures to magnetic ma gnitude of anoma lies 

- --------------------------- -------------
Pitstructu re 

1 
2 

1 

1 
2 

1 

1 

1 

1 
2 
3 

1 
2 

1 

1 

1 
2 

1 
2 

1 
2 

Burn intens ity 

Augered 
Au ge red 

No burning 

Heavy 
Moderate 

None 

Hea vy 

Augered 
Augered 
Augered 

None 
None 

None 

None 

Light 
Moderate 

None 
None 

Hea vy 
Hea vy 

Magnitude (quarte r 

53 
61 

24 

77 
69 

33 

74 

117 

48 
24 

36 
44 

25 

41 
62 

108 
112 

gammas ) 

Aside from the instance of burning at Site 5MT4545, no indications of 

isolated bu rning were ma9netically detectable in any other pitstructures 
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se l ected for examin ati on. This is probably because the major ity of burned 

f eat ures wi thin a pi t st ructu re would create small ma gnetic contributi ons 

wh i ch would not be det ected above the central hearth•s contr ib ution. 

Burnin g with i n a pi tst ructure is ei ther l ocal i zed wi t hin the st ruc-

tu re or i nvo lves the en tire structu re. Intens e l ocali zed burning may be 

of a su f fic i ent mag ni tude t o be detected on the magnetic profil es but 

localized areas of moderate burning do not appear det ectable. In tensity 

of the burning of the pit structure may also be dete rmin ed from the magni-

tu de of the magnetic anomaly. 

Intrusive El ements and Pitstructure Complexes 

On occasion foreign elements may intrude into a pitstructure. Among 

the sites examined in this section, second pitstructures constitute the 

intrusive elements at two sites, Site 5MT2193 and Site 5MT2853. 

At Site 5MT2193, the ventilator shaft and opening of Pitstructure 1 

intrudes approximately 50 em into the main chamber of Pitstructure 2. On 

the original magnetic map of the site, two magnetic monopole highs are 

situated such as to suggest two closely associated pitstructures. On the 

north-south magnetic profiles it later becomes apparent that the two 

st ructures may be slightly superi ~posed. Two closely associated 

pitstructure anomalies occur, beginning at Line 20E. Situated between the 

two primary anomalies is a small anomaly contributing to a minor increase 

in magnetic intensity. On Line 21E (fig. 29), the small anomaly begins to 

me rge with the anomaly of the southern pitstructure (Pi t structure 2), 

causing a secondary peak to occur on what would be the northern slope of 

the Pitstructure ~ profile. Contributions from the intrusive element are 

especially noticeable on Lines 22 and 23E (figs. 30 and 31). The sharp 

increase in ma gnetic intensity implies a feature of high magnetic 

-112-



I 

•• 
I 
I 
I .-

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
- ~ I 

I 

. 
"' ..... 
« 
Cl 

' :;: -
~ 

3 

"" J: -.. 
w 
r 

"' .., 
~ 

"' 
"' 0 ..... 
" 

c . 
"' 

0 ... 

. 
0 .., 

0 

0 

... C"> • ... 
r 

L- - 0 . 
=.l N • 
:;a .,.'l I 

=8 

~ c...: , ... 
~w 

-'"' 
0c:t ~: 

• ...t I • 

- >~ 
- J 

. \4 ; • ::.....: -= • _, ... . 
t: :». I • 

, ._, 
-=~ 

- "' =: '! ...... 
~~ .. "\ . 

-~w 1 

. . . . . . ...... . .. 

- -------

---- - ----

. . ... ... 

PS 1 

Figure 29. Si te 5MT2193 seque nce sh owing the· intrusive venti lator 
shaft of Pitstruct ure 1 into Pitstructure 2 on the 
north - sout h profile ·(line 21E). 



I 

•• 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
~ 
I 

: 

~ . . . . .. . . . .. . . . . . . 
"' . 

c. .. 
..... .., 
...) 

<t 

= 
" " 
.., 

a. 
::J 

w 
:;:: 
..... 

"' ..J 
w "' "t: 

..) . .., . 

=c 
::<<t 
::><'J 
~~ 

0 0 . 
U :i: 1""'1 • 

"-' I • 

......... 
... Jl: _, 
.::.~ 

"'""' C..t.": w . 
-r ..r • - - - - - - - - - - -

1 • I 

·' ~. 
~· ~,.., -..... 
~-~ 
o- ;,: 
.::>..: 
a.:: "" • .ru 1 

PS 1 

. 
,J'\..,Jf"- CO "O".:> -

- - - N t'\1 

Figure 30 . Site 5MT2193 sequ ence showing the intrusive vent ilator 
shaft of Pitstructure 1 into Pitstructure 2 on the 
north-s outh profile (line 22E} . 

-· 



I 

•• 
I 
I 

! 

jl : --.. 

I 
I 
I 
I 

• , . 

I 
I 
I 
I 
I 
I 
I 
{' 
I 

.; 
:::;-
a 
...J 
4 

-,, 
a: 
:J 

UJ 
:X: 

"' w 

"' 

a: 
0 -u 

0 . • ••••••• 
.-. . 

c . 

c 
"' 

0 . 
"' 

c... 

" "'. '-r 
- w 
=t: ...J 
U < 
~"": LJ 

"' . 
0 • 

> ""' I • 
C< 
:Z:>: 

r ..... 
..... :..: 

r -t 
:.."'h ' 
-' -

u.:.: 
~~~ 

~ -· -" 
- 1 

.:. ._ .. 
-~ -:::- =. 

C...; 

. 
0 . 

"'. 
I 

0 . 

0 . .... 
I 

. ,.., . .... 
I 

PS 2 

VENTILATOR 
SHAFT 

PS 1 

Figure 31. Site 5MT2193 s equence showing the intrusive ventilator shaft of Pit
struct ure 1 into Pitstructure 2 on the north-south profile (line' 23E). 



: 

; . 

intensity within Pitstructure 2. The evident proximity of a second 

pitstructure (Pitstructure 1) to the north of Pitstructure 2 suggests that 

the feature intruding into Pitstructure 2 could also be rel ated to 

Pitstructure 1. Combining the thought with an understanding of the 

typical Anasazi pitstructu re, it may be suggested that the intrusive 

element could be a ventilator shaft or a small antechambe r. 

A similar instance occurs at Site 5MT2853 . The original magnet ic map 

of the site contains an anomaly which is designated as a pitstructure 

anomaly by NEBCAR. The magnetic profiles also indicate a pitstructure, 

but of great complexity, having contributions from at l east two sources. 

At Line 13E (profiles not included), mo ving north along the profile, 

a pitstructure anoma ly is beginning to become visible at about 6-10N. A 

slight increase at 4-6N may be as~ociated with the pitstructure also. 

Over the next two lines, Lines 14 and 15, the anomaly continues in a 

fairly typical form. The small increase at 4-6N remains, increasing only 

slightly. By Line 16E, the small anomaly decreased, and by 17E it has 

disappeared from the magnetic profile. At the main pitstructure anomaly 

on Line 16E, a slight abnormality has occurred on the northern slope of 

the anomaly profile. The abnormality is an increase in magnetic intensity 

such as would be created by a burned feature or an intruding feature of 

magnetic intensity. At 17E, the pitstructure anomaly reaches its maxi -

mum. The abnormal increase on the northern slope has continued to 

increase slightly. On Line 19E (fig. 32), the pitstructure anomaly has 

dissolved into three adjoining anomalies. The anomaly at 6-9N was 

previously identified as due to a pitstructure, and there is no reason to 

suggest that this is not true at this time. The second anomaly (6-9N) may 

still be considered as a pitstructure anomaly. 
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The first anomal y, approximately 3-6N, indicates a feature of 

increased magnetic intensity within or at a close proximity to the pit -

structure . The magnitude is not great, suggesting that the area is not 

I int ensely burned . The first anomaly (3-6N) appears to follow the form of 

~ a ventilator shaft, or more probab ly an ant echambe r. A slight increase 

I occurs on the southern slope of the pitstructure anomaly at Li ne 18E, and 

I 
becomes an ind i vidua l anoma ly at Line 19E. This implies the possibility 

of an antechamber rather than a ventil ator shaft. 

I The third anomaly, located at approxi mately 10-lSN, indicates another 

feature of increased magnetic intensity either within or intruding into 

I the pitstructure. This anomaly to the north of the pitstructure anomaly 

I 
becomes visible at Line 16E continuing on to Line 20E. It has i t s maximum 

magnet ic intensity on Line 19E at liN where it creates an individual 

• , . anomaly. The magnit ude of the third anomaly is much smaller than those of 

the first or second anomaly. The third anomaly does not appear to indi-

I cate a small feature within the pitstructure . The anomaly does not drop 

I 
sharply at the northern slope, but flows out to develop a broad anomaly 

more typical of an anomaly created by a larger cultural feature. Based on 

I this information, the third anomaly at 10-lSN appears most likely to be 

caused by a large feature intruding into the pitstructure which creates 

I the sec ond anomaly. 

I 
The west-east profiles for the complex anomaly at Site 5MT2853 are 

presented in the profile 9 sequence. These profiles indicate a long, 

I south-north f eature creating a strong anomaly from 3 to ION and a weaker 

anomaly from 10 to 16N. It appears to extend west-east from about 12 to 

I 19E (profiles not inclu ded). The stronger, southern anomalies (3-lON) , appear to be similar to anomalies of pitstructures with southern 
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antechambe rs. The northern an oma ly is long (s outh-north ) but wide r 

(east-west) than the southern anomaly. The inc reased widt h of the 

southern anomaly (3-lON ), which becomes readily vi sib le on Line 9N/1 2-14E 

(p rofile not included), appears to be related to the northern anomaly 

(10- 16N ), ag ain suggesti ng an intrusion into the pitstructure creati ng the 

southern anoma ly. 

From the magnetic profiles of Site 5MT2853, it appea rs that the large 

anomaly at th is site contains a comp lex situation. Three individual, but 

related, anomalies occur . Two of the anomali es may represent a pitstruc-

ture with a southern antechamber, while the third anomaly may rep resent 

the partial intrusion of a large cultural feature of slight magnetic 

intensity . 

The situation that actua l ly occu rs at t hi s site was revealed by 

trenching the feature complex . The trench revealed two partially 

overlapping pitstructures . The earlier of the two structures had both a 

main chamber and an antechamber . The late r pitstructure appears to have 

intruded on a small portion of the ma in chamber of the earlie r structure. 

The pitstructure and antechamber correspond wel l with the second and first 

anomalies respectivel y and the late r pitstructure corresponds with the 

third magnetic anomal y . 

The two cases presented here demonstrated the kinds of information 

that may be gained about intrusive features and complex ma gnetic anomalies 

thorugh examination of the anomal y profiles . Such examinations may 

provide info rmation that is usefu l to the arch aeologist in planning 

excavation procedures . Examination of the magnetic profiles would also be 

profitable when magnet ic survey is used for mappi ng purposes rather than 

excavat ion purposes. 
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Summary 

This section has given a comparison of magnetic profiles for 

excavated feature s in order to derive knowledge abo ut i ndividua l anomalies 

that may be useful t o arch aeologists in planning site excavation. The 

inspection of the anomaly prof il es of pitstructures can be used to 

establish the bounda ri es and dimensions of the structure , provide location 

information about the central hearths and ventilator shafts, identify 

antechambers and their boundaries, and to disect complex anomalies for 

cl eare r feature rep resentations. 

The boundaries and di me nsions of the pitstructure and its antech ambe r 

may be esti mated from the profiles by locating t he inflection points where 

the curve of the slope changes direction (refer to fig. 33a). The method 

has been demonst rated to be accurate within 20 percent pf the ex~avated 

di men sions (refer to tables 30 and 31) • 

The cent ral hearth is often the most readily visible feature of a 

pitstructure anomaly, frequently dwarfing any other internal contribu-

tions. The central hearth is generally the maximum point on the magneti c 

profile of a typical pitstructure anomaly (refer to fig. 33b), corrected 

for the southern shift of the anomaly. The method has proven to be a good 

estimate of the hearth's center (refer to table 32). 

The vent il ator shaft and ope ning may be difficult to i dentify at 

times because of the relatively small magnetic contribution to the pit-

structure anomaly. Frequent ly it is visible as a slightly increased 

magnetic mea surement on the southern slope of the anomaly profile (refer 

to fig. 33c) . The antechambers are easier to detect than the ventilator 

shafts and open ings. On south-north profiles, antechambers may create 

eithe r a variance similar to that of a ventilator shaft, but which 
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(a) Inflection point locations 

) 
~N~==~~------

(c) Ventilator shaft contribution 

) 
E Antechamber 

) 
~---J:;, Main Chamber 
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(b) Central he arth location 

) 
~N~------------------

(d) Antechamber contribution on 
north-south profile 

Antechamber 

Main -Chamber 

(e) Antechamber contribution on east-west profile 

Figure ! 33~~ Summary of the structural information of pitstructures 
. - ··:.- which may be isolated in the magnetic record . 
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broadens the entire southern slope of a pitstructure anomaly ( refer to 

profi le 33d ), or it may create a separate anoma ly similar to that of a 

pitstructure 's main chamber . On an east-west profil e, the antechamber 

adopts a standard pitstructure anoma ly form and is located sli ght ly sout h 

of the ma in pitstructure anoma ly (refe r t o profi l e 33e ). 

Intrusive features and complex anoma l ies may be prof itably examined 

through the use of magnet ic profiles . The profiles will suggest charac -

teristi cs that could cause the varied anomalies, and an understanding of 

the archaeo logy of the area may identify the complexes of cultural 

features. 

Burning within an entire pitstructure is also evident in the magnetic 

data . The intensity of the burning is indicated by the ma gnitude of the 

anoma ly created. An anomaly of greater than 60 quarter gamma s may indi

cate that the structure is moderately to heavily burned wh ile an anomal y 

of less than 45 quarter gammas suggests light to no burning. 

It is more difficult to isolate localized burning within the pit-

structure. The strong anomal y of the central hearth will mask any indica -

tions of localized burning, unless the magnetic contribution of the burned 

fe atu re is greater than that of the central hearth. 

Unfortunately it was impossible to identify specific features within 

the pitstructure other than the central hearth position because the hearth 

is the dominant f eature in most pitstructure anomalies and tends to 

dominate the magnetic profiles. In order to isolate other cultural 

features within the pitstructures , it will be necessary to subtract or 

reduce the magnetic contribution of the central hearth. This may be 

possible either by using convolution filtering to reduce the hearth's con

tribution or by mode ling a hearth using previous susceptibility informa-
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tion and subtracting the idea lized hea rth anomaly from the real data . The 

resulting data might indi cate other pitstructure features. 

A great aid to detecti ng smaller features of a subterranean domicil e 

cl I and refining information already available from pitst ru cture profiles 

~ would be to red uce the magnet ic survey interval from the standard 1 m to 

I : 
50 em. This woul d allow cl ea rer definition of the features. Howeve r, 

.I 
l l 

until the overridin g influence of the central hearth can be reduced or 

eliminated, many of the interior features of the pitstructures will remain 

undetectable . 

11 
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SUMMARY 

This section will brief ly revi ew the results and comment on possible 

I alterations of the existing ma gnetic program to better identify cultural 

~ f eatures of interest to the archaeo l ogist. Also, it will include a pre-

I sentation of the features that may be l ocated using the magnetic dat a 

I 
obtained by the DAP, the ways in which the method may be altered to pos-

sibly detect the more subtle f eature contributions, and the architectural 

I informati on that may be obtained through the use of magnetic profiles. 

This section will also evaluate the ma gnetometer survey program in terms 

I of the goals that were specifically set by DAP for this program. 

I Assessment of the E~isting System 

• ; . 
In the section ''Assessment of the Existing Magnetic Program" i t was 

determined that the priority system of NEBCAR functions well as an indica-

I tor of the likelihood of encountering archaeological features and reflects 

I 
the initial experimental ideology of the magnetic reconnaissance. The 

location and descriptive accuracy indicates that large-scale features such 

I as pitstructures are most easily located . Intensely burned and/or compac-

ted areas are also detectable and lead to the identification of surface 

II 
ll 

structures, roomblocks, and hearth ' areas . The smaller, unoxidized, or 

shallow features such as hearths and small pit features are infrequently 

identified, and it is suggested that more care should be taken in assign-

I ing test area status to most of these smaller features . Several techni-

ques and graphic display methods are available which may enhance the 

I smaller features . 

~ 
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Convolution Fil te ri ng 

Convol ut ion fil teri ng was used on a numbe r of sites t o determi ne if 

the cultural feature s iden tified during exca vation , but not ori ginally 

chosen as magnet ic pr i or ity t est areas by NEB CAR, cou ld be separated from 

background variati ons. The parameters chosen for filtering we re such t hat 

magnet ic contributions of the larger features we re reduced so t hat t he 

anomali es f rom smaller features would be emphasi zed. 

Convolution filtering was found to be helpful in many cases. The 

filtering was able to refine magnetic anomali es and to enable detect i on of 

magnetic contributions from cultural features not readily evident other-

wise. The majority of t he features that remai ned undetected even aft er 

convolution filtering we re hearths or firepits and small pit features. Of 

these magnetically unde fined features, nearly half were masked or 

distorted by dipoles or situated on steep magnetic gradients. 

It is suggested that in cases where the archaeologist needs to locate 

the smaller hearths and pit features, some alterations in the field survey 

may be helpful in addition to convolution filtering or other data enhance-

ment techniques. These alterations might include a closer sampling rate 

along with a reduced sensor height. The implications of such actions have 

been discussed in previous summaries of sections along with the limiting 

factors. The primary limiting factor is the greater time required for the 

magnetic surveys, and it is suggested that the alterations be employed 

only at sites of particular interest. 

Structural Information Available from Magnetic Profiles 

Following the comparison of magnetic anomaly profiles to excavated 

pitstructures, it is found that it is possible to gain much information 
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about unexcavat ed pi t structures from the magnetic data. It becomes poss i-

ble t o est ablish t he bou ndaries and ori ent ation of t he stru ct ure, provide 

speci f ic l ocati on i nf ormation about central hearths and vent il at or shafts, 

and t o i denti fy antechambe rs and t heir boundaries. It is al so possible t o 

examine comp l ex anomali es for clearer feature representations before 

excavation and t o determine the intensity of bu rni ng of t he ent ire 

st ru cture. 

Info rmation provided by magnetic data can greatly aid explorat ions of 

pitst ructures by helping to plan excavation. Knowing where to excavat e, 

and the size of the structure, may allow l ess damage to be done to nearby 

associated features. Where trenching of the structure is desired, pre

vious knowl edge of feature locations may help to orient the test trenches 

along the pitstructures north-south and east-west lines. This knowledge 

will allow l ess damage to the pitstructure features. Excavation 

strategies may also be affected by the presence or absence of an antecham-

ber or ventilator system. The presence of an antechamber as opposed to a 

ventilator system may frequently be determined from the magnetic anomaly, 

allowing the excavation strate~ to be defined accordingly before excava

tion. Perhaps one of the most useful applications of the exploration of 

individual magnetic anomalies will be in clarifying complex pitstructure 

situations such as Sites 5MT2193 ahd 5MT2853. 

Unfortunately it was impossible to identify specific features within 

the pitstructure because of the dominating magnetic contribution of the 

central hearth. In order to isolate other cultural features within the 

pitstructure, it will be necessary to subtract or reduce the overwhelming 

ma gnetic contribution of the central hearth. This may be possible through 

convolution filtering or modeling. 
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A tremendou s aid in refining the ·nformation already available from 

pitstructure profiles might be to reduce the magnet ic survey interva l 

over the pitstructure from the standard 1 m to 50 em. This would allow 

clearer definition of already detectable features and could possibly aid 

in detecting othe r features within the pitstructure. 

Objectives of the DAP Magnetometer Program 

Specific objectives were established by DAP for the magnetometer pro-

gram, with the immediate objective being a determination of the effective 
~ 

ness of the magnetometer as a tool in detecting subsurface arch aeolog ical 

features in the Dolores area. Ultimate objectives were also set forth as 

follows: (1) to survey all suitable sites selected for intensive investi

gati ons in order to aid in site managements, (2) to survey selected sites 

as part of the preliminary operations in order to provide additional 

criteria for selection of an excavation sample, (3) to survey sites on 

secondary impact zones of the project and sites rejected for excavation in 

order to map features, and (4) to better articulate types of magnetic 

anomalies and archaeological features. 

According to the assessment of sites presented in this study, it 

appears that the immediate objective has been accomplished. Magnetometer 

surveying can be an effective tool ' in detecting and identifying subsurface 

archaeological features in the Dolores area. The features most readily 

vi sible are pitstructures, large or intensely burned hearths, and, if they 

are burned or compacted, surface rooms. It is generally not possible to 

identify the smaller features such as pit features or small, unoxidized 

hearths. The section "Computer Methods to Improve Detection'' demonstrated 

that the data may be utilized to provide more than general locational 
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information by examining the structure of a pithouse to the ma gnetic 

profiles . Magnetometer surveys are indeed capable of providing a good 

deal of information useful to the DAP. 

With the i mmediate objective of the magnetic program accomplish ed, 

the ulti mate objectives may be addressed. Objectives 1 and 2 de al with 

the utility of magnetic survey in planning excavation and in site selec-

tion . Because t he ma gnet ic survey can identi fy subfeatu res, the potential 

and boundaries of the site may tenatively be determined. Within the site, 

feat ures may be identified, and thus locations specified . Architectural 

information about the pitstructures may also be established. Through 

magnet ic surveying, the archaeologist will obtain a clearer preliminary 

understanding of the site, which will aid in site management and selec-

tion. It may aid in site management by indicati n,g whethe r a site contains 

the neces sary req uirements to answer the problems to be addressed • 

Magnetic surveying may also be used to aid in guiding the excavation 

of a site. An understanding of the extent and layout of the site will 

help to define the area of excavation and to indicate the most fruitful 

areas for excavation. Knowing some of the features that exist at the site 

may help to stratify a sampling procedure. For example, magnetic results 

may help divide the site into areas of rooms, pitstructures, and potential 

activ ity areas ; and the archaeological sample may be stratified 

accordingly. An understanding of an archaeologial site's contents before 

excavation may greatly aid in planning site excavation and contribut e to 

site management. 

Objective 3 of the magnetic program is to use ma gnetic surveying to 

map features at sites which are not selected for excavation. Magnetic 
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surveying can be utili zed to est ablish the ki nds of feat ures a si t e con-

ta ins, and wh ere they are l ocated. Howe ver, it mu st be ack nowl edged t hat 

magnetic res ul t s may not be used as an exclusion tech ni que. Since only 

the features c reat i ng magnetic con t r i but ions that cont rast substanti ally 

with t he sur roundn g magnetic fi eld ma ke visible ma gnetic anomalies, many 
: 

of the sma ll e r, and l ess magnetically i nt ense featu res will not appear in 

the magnetic data. 

Currently, the ma gnetic data from the Dolo res area ap pear to firmly 

establish only the existence and location of pi t st ructures, large and oxi-

dized hearths, and surface rooms. The pit features such as cists and 

small hearths will not be evident. The omission of these features will 

I 
give a biased understanding of the site, unless it is recognized that 

these features may exist but are not now visible in the magneti~ record. 

If the mapping of the site is done with the realization that it will not 
f . 

form a complete picture, magnetometer surveys may indeed be useful in 

mapping unexcavated sites. 

Objective 4 of the magnetometer program of the Dolores project is to 

better articulate types of magnetic anomalies and archaeological fea-

tures. This study has added to the growing knowledge of the relationships 

of the cultural features to magnetic anomalies. The "Assessment of the 

Existing Magnetic Program" has indicated that it is possible to success-

fully identify many large-scale or magnetically intense features, and 

"Computer Methods to Improve Detection'' has indicated that through the use 

of convolution filtering, it is possible to better identify smaller, mag-

netically intense features such as hearths. It has become apparent that 

the unoxidized, smaller, or shallow features are not easily identified in 

the Dolores region and that more care should be taken in assigning 
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magnetic anomalies to such features. "Structural Information Available 

from the Individual Magnetic Anoma li es created by Pitstructures" has 

directly added to the better articulation of the magnetic anomaly and 
' 
' .I cultural feature by identifying some of the types of information which may 

~ be elicited from individual magnetic anomalies . Comparisons of individual 

I anomalies to cultural sources , such as with pitstructures, leads to a 

I 
greater understanding of the anomaly and its form. 

I Conclusions 

The examinations of the magnetic anomaly-cultural feature relation-

I ships presented in this report affirm that magnetomete r surveying may sue-

I 
cessfully satisfy the immediate and ultimate objectives set for the remote 

sensing program by DAP. Magnetic surveying may aid.in site selection and 

• , . 
management and may be used as an aid in mapping unexcavated sites • 

Through continued use and study of magnetic data, made possible by such 

I long-term, large- scale projects as DAP , it wi l l be possible to further 

I 
articulate magnetic anomalies and archaeological features and to explore 

the many potential applications of magnetometer surveying to archaeology. 

I 
I 
I 
I 
I 
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.. APPENDIX A 

,I 
I The pri mary purpose of most filtering techniques is to treat the data 

.;, so that features in the data in certain specified size ranges are empha-

I si zed while ot her sized features are de emphasized or su ppressed . In the 

I 
case of convolut ion filtering each grid value is replaced by a weighted 

averaye of neighboring points. Specifically in this report, ea ch grid 

'I value was replaced by the sum of products of the neighboring values, out 

to four grid units in all directions, and a weighting function consisting 

ll of a positive Gaussian function with a standard deviation S1 mi nus a 

I 
second Gaussian with a standard deviation S2. If S1 is small and S2 is 

large, then the fi r.st Gaussian just smoo:ths .. the .v.alues .a bit while the 

• , . 
second Gaussian smooths the values considerably. Since the second Gaus-

sian is negative, this larger, smoothed region is removed; that is, the 

I local trend is subtracted leaving the residual . The net result is to 

I 
enhance features in the si ze range S1 to S2 and to remove larger features. 

I 
I 
I 
I 
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