Appendix B: Aerial Photograph Tables
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All aerial photographs used in this study are cataloged in this appendix. Digital

scans of these photographs are included with the DVD found at the end of this

dissertation, in both raw TIFF and georeferenced GEOTIFF format.

Table B.1. Aerial photographs for sites included in the study.

Site Aerial Year
Photograph
3BE245 Goforth-Saindon AVP-4-77 1938
3BE245 Goforth-Saindon AVP-5-11 1938
3BE245 Goforth-Saindon AVP-1C-74 1941
3BE245 Goforth-Saindon AVP-1C-83 1941
3BE245 Goforth-Saindon AVP-1N-43 1943
3CN4 Point Remove 1A-4-26 1937
3CN4 Point Remove 1A-3B-8 1941
3CN4 Point Remove 1A-2N-6 1954
3FR1 Spinach Patch AVU-8-77 1938
3LO15 Page 11-3C-201 1942
3LO15 Page 11-1N-16 1954
3L0208 Logan Eddy 11-1C-171 1941
3L0208 Logan Eddy 11-5N-11 1954
3MA22 Huntsville F-15-97 1936
3MA22 Huntsville F-82-8 1936
3MA22 Huntsville CZ0-2C-153 1942
3PP23 Scotia IM-7-33 1937
3PP23 Scotia IM-1N-14 1954
3PP49 Cove Creek IM-3N-45 1954
3SB3 Cavanaugh AWA-5-5 1938
3SB3 Cavanaugh AWA-6-30 1938
3SB3 Cavanaugh AWA-6-31 1938
3SB3 Cavanaugh AWA-6-32 1938
3SB3 Cavanaugh AWA-6-33 1938
3SB3 Cavanaugh AWA-13-16 1938
3SB3 Cavanaugh AWA-13-69 1938
3SB3 Cavanaugh AWA-13-70 1938
3SB3 Cavanaugh AWA-1N-11 1954
3SB3 Cavanaugh AWA-1N-12 1954
3SB3 Cavanaugh AWA-1N-13 1954
3SB3 Cavanaugh AWA-1N-63 1954
3SB3 Cavanaugh AWAOIN-64 1954
3SB3 Cavanaugh AWA-1N-65 1954
3WA1L Elkins F-74-26 1936




Site Aerial Year
Photograph
3WAI1 Elkins AWE-4C-77 1941
3WA1241 Goshen F-16-13 1936
3YEL5 Bluffton AWF-12-85 1938
3YE15 Bluffton AWF-1G-167 1950
3YE21 Berry AWF-7-21 1938
3YE352 Carden Bottom Cem. AWEF-1-34 1938
3YE352 Carden Bottom Cem. AWF-4G-71 1950
34AD11 Ewing Chapel Cem. CFL-8-1 1940
34AD11 Ewing Chapel Cem. CFL-2K-28 1952
34CK6 Harlan BQH-6-52 1938
34CK6 Harlan BQH-8K-86 1952
34CK43 Brackett BQH-2-75 1938
34CK43 Brackett BQH-12K-27 1952
34CK1/4 Reed CFO-3-3 1939
34DL41 Lillie Creek CFO-4-20 1939
34DL41 Lillie Creek DFO-4-75 1939
34KF6 Victor Area BQI-5-98 1938
34KF6 Victor Area BQI-5K-36 1952
34LF9 Holson Creek BQI-6-77 1938
34LF9 Holson Creek BQI-6K-89 1952
34LF37/70  Spiro/Skidgel BQI-3-57 1938
34LF37/70  Spiro/Skidgel BQI-3-59 1938
34LF37/70  Spiro/Skidgel BQI-3-65 1938
34LF37/70  Spiro/Skidgel BQI-4K-96 1952
34LF37/70  Spiro/Skidgel BQI-4K-172 1952
34LF117 Borrow Pit BQI-4-15 1938
34M145 Eufala AWJ-1F-96 1949
34MS4/175 Hughes/Ft. Davis CUE-8B-16 1941
34MS4/175 Hughes/Ft. Davis CUE-7K-22 1952
34MS4/175 Hughes/Ft. Davis CUE-7K-100 1952
345Q12 Parris BQM-2-40 1938
34SQ12 Parris BQM-3K-88 1952
34WG2 Norman AH-31-16 1936
34WG2 Norman AH-31-17 1936
34WG2 Norman AH-31-18 1936
34WG2 Norman AWO-4-28 1938
34WG2 Norman BQH-6-81 1938
34WG2 Norman AWO0-6-12 1940
34WG2 Norman BQH-7K-136 1952
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Table B.2. Aerial photographs for sites not included in the study (sites discussed at the
end of Appendix A).

Site Aerial Year
Photograph
3B0O26 (Unnamed) AVQ-1N-88 1954
3CN16 (Unnamed) IA-2N-28 1954
3CN16 (Unnamed) IA-2B-195 1941
3CN23 Morrilton Airport 1A-4-24 1937
3CN23 Morrilton Airport 1A-3B-11 1941
3CN23 Morrilton Airport 1A-2N-3 1954
3FR41 Holdar Bluff AVU-3-89 1938
3FR115 Rock Ridge Farm AVU-3-83 1938
3FR240 Fallen Indian House AVU-7-78 1938
3FR240 Fallen Indian House AVU-2N-140 1954
3LO11 (Unnamed) 11-3-10 1937
3LO27 Little Short Mountain 11-2C-24 1941
Mounds

3SB2 Jake Ball AWA-13-41 1938
35B2 Jake Ball AWA-13-40 1938
35C22 & Guy Grandstaff Place CQU-4A-89 1940
3S5C24 & Oliver Airport

35C29 E. A. Judy

3SE18 Gilley Farm SBJ-3N-13 1954
3SE73 Landis SBJ-2C-162 1942
3SE113 (Unnamed) DBJ-2C-88 1942
3SE130 Wasson Hole DBJ-2N-23 1954
3SE329 MaCmillan DBJ-2C-123 1942
3WAS820 King's Cemetery AWE-5N-30 1954
34MS10 Mounts CUE-9B-19 1941

34MS10 Mounts CUE-8K-128 1952
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Appendix C: GIS Procedures

All GIS procedures for this dissertation were performed with Idrisi Kilimanjaro v.
14.02. Idrisi default settings were used for all operations unless otherwise stated.
Because of the size of the datasets (the base DEM is 13,338 columns by 10,112 rows, and
the raster file is 526,851 kb), many of the procedures required significant processing
time. Even simple overlay operations required 5 minutes or more when performed on the
full-sized DEM, while more complex operations often required several hours of
processing time. Most procedures were run on a personal laptop computer: Gateway
450e with Intel Pentium M processor 1.4 GHz, 768 MB DDR SDRAM, 40 GB hard
drive. The procedures used for Monte Carlo viewshed analysis required more than 40
GB hard drive space (for each topographic region) and were therefore run on a Maxtor
250 GB external hard drive (2 MB cache buffer, USB 2.0 connection), with no significant
loss of processing speed. Several procedures which returned insufficient memory errors
on the personal computer were attempted on various desktop computers at the University
of Arkansas' Center for Advanced Spatial Technologies (CAST) labs, with little
noticeable increased performance or processing speed.

| believe that these minutiae of computing will seem quaint in fewer than ten
years, in which time processing speed will far surpass any of the numerous technical
limitations | encountered in this study. | only hope (rewording Greg Brown 1992:track 6)
that my theoretical assumptions do not promise more than increased computing speed can

endure.
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Procedure for defining bottomlands

The procedure used for defining bottomlands within the study-area DEM (Chapter
7) is a novel approach and all steps involved are detailed here.

Key to procedure lists:

Idrisi module names given are in italics, GIS layers are given in ALL CAPS.

ORIGDEM = original digital elevation model, uncorrected for reservoirs.
DEM = base digital elevation model, corrected for reservoirs.

1) DEM contract 10 x in both directions to create DEM10x [to allow for pit removal
processing with available computing resources].

2) Pit Removal on DEM10x to create PITFREE10x.

3) Runoff on PITFREE10x to create RUNOFF10x.

4) Reclass RUNOFF10x: 0 to 1000 = 0, above 1000 = 1 to create STREAMS10x.

5) Buffer 50 km from MAJORCENTERS (raster file copied from DEM where the
location of major mound centers = 1, all else = 0); target and buffer zone = 1,

non-buffer zone = 0 to create MAJORBUFFER.

6) Overlay MAJORBUFFER * STREAMS10x to create STREAMSB10x [eliminating
streams more than 50 km from a major mound center].

7) Rastervector to convert (raster) STREAMSB10x to (vector) STREAMSB10x .

8) Generalization on (vector) STREAMSB10x through point selection, 5 km tolerance, to
create STREAMPOINTS.

9) Display DEM with STREAMPOINTS, zoom in and scan all points, manually delete
and re-digitize those that fall outside of bottomlands to the center of the nearest
bottomland location.

10) Rastervector STREAMPOINTS from vector to raster, copying parameters from DEM
(change cells to record the frequency of points) to create (raster)
STREAMPOINTS.

11) Overlay STREAMPOINTS * DEM to create STREAMELEYV [thus extracting DEM
elevations at STREAMPOINTS locations].

12) Rastervector STREAMELEYV to (vector points) STREAMELEYV.
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13) TIN on STREAMELEYV (add corner points equal to the elevation of the point
nearest each corner) to create TIN file STREAMTIN and DEM file
STREAMDEM [any surface interpolation method could be employed here; TIN
interpolation was chosen in this case because it was the only method which could
be employed on the dataset given available computing resources].

14) Map Calculator DEM — STREAMDEM to create DEMDETRENDED [thus creating
a DEM de-trended for stream gradients].

15) Reclass DEMDETRENDED: below 8 = 1, above 8 = 0 to create
BOTTOMSPRELIM.

16) Display BOTTOMSPRELIM, manually digitize and overlay clearly recognizable
bottomland areas which are not reflected in BOTTOMSPRELIM to create
BOTTOMS.
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Appendix D: Bottomland Proximity Tables

All bottomland proximity results from the four proximity methods discussed in
Chapter 7 are presented here. This information is summarized by region in Figures 7.13-
7.15 and Tables 7.2-7.5, by site echelon in Tables 7.6-7.9, and by site size within the

Ozark region in tables 7.10-7.13
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Appendix E: Nearest-Neighbor Analysis and Proximity Models

Distances between sites are sometimes used in the estimation of territorial size.
Recently, for example, Blitz (1999) concludes that distances between mound centers in
the South Appalachian area are better explained by the sociopolitical fission-fusion
process, rather than simple vs. complex chiefdoms. Peebles (1978) employed 1st, 2nd,
and 3rd-nearest neighbor distances in a study of Mississippian settlements in the
Moundville area. In perhaps the most elaborate of such studies, Hally (1993, 1996, 1999)
differentiates between simple and complex chiefdoms by measuring the straight-line
distances between mound construction episodes or site components at contemporaneous
mound centers. Applied to Mississippian civic ceremonial sites in northern Georgia
(sites with at least one platform mound), Hally concludes that (with exceptions)
contemporaneous centers less than 18 km from one another constitute elements of the
same complex chiefdom, while any center more than 32 km from another
contemporaneous center constitute an independent, simple chiefdom (1993:159; 1996:98,
1999:104). These conclusions are based on a bimodal distribution of nearest-neighbor
distances between contemporaneous sites, with relatively few sites occurring between 18
and 32 km (Figure E.1).

Hally uses straight-line distances as a proxy for travel time/ease of
communication between sites because contemporaneous centers in northern Georgia are
generally located along different rivers, and the importance of river travel in the area has

not been documented, while overland trails have been (Hally 1993:148).
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Figure E.1. Hally's plot of the spacing of contemporaneous construction episodes in
Mississippian mound sites in northern Georgia (1999:103). Few sites occur between a
distance of 18 to 32 km.

The analysis presented here is not intended to replicate exactly the methodology
used in nearest-neighbor distance analyses. The current study area contains fewer civic
ceremonial centers than those in northern Georgia (only 22 are used here), and any
conclusions would therefore be less robust. Even more problematic is the question of
timing. The chronological framework for sites in the current study area is very poor, and
without an understanding of which sites are contemporaneous, archaeological
conclusions from nearest-neighbor analyses would be spurious. This analysis is only
intended to test the divergence of results of nearest-neighbor analysis using four different
proximity models.

Distances between sites in the Arkansas Basin and adjoining regions were
calculated using the four different proximity models discussed in Chapter 7. For each
site, a distance surface was calculated as straight-line distances, and with the simple cost,
river barrier, and river corridor models. From each of these surfaces, the location of all
other sites was used as a masking layer to extract distance values. Because the method is
not subject to edge effects (as long as all sites are within the GIS layer used to generate

the surfaces), sites in the Ouachita and Arkansas River 2 Region are included. Following
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Hally, only sites with platform mounds are used. Loftin is in a reservoir uncorrected for
topography and is omitted here.

Using GIS, not only nearest neighbor distances, but second-nearest neighbor,
third-nearest neighbor, and so on, can be calculated quite easily. Figure E.2 shows
straight-line distances calculated for all major centers within the study area. While the
interpretive potential of the high-order nearest neighbors is doubtful (the 21st nearest
neighbor simply shows how far the farthest center is from each center), trade between
sites of far greater than 250 km distance is clearly established (between Spiro and
Cahokia, for example), and the patterns of site clustering at this scale may have

significance when compared to those of completely different regions.



466

Straight-line distances between all major centers
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Figure E.2. Straight-line distances between all 22 major centers, showing 1st nearest

neighbor, 2nd nearest neighbor, etc. up to the farthest neighbor (21st) from each site.
Note the shifting clusters of sites at each successive step in the graph. Four sites

form a very tight group very short distances from one another on the 1st nearest neighbor

plot: Spiro, Skidgel, Norman, and Harlan. These sites are all at least roughly
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contemporaneous with one another, and Spiro, Norman, and Harlan are the largest
ceremonial centers in the study area. Spiro and Skidgel are likely related, but are treated
as two sites here.

Figure E.3 shows the 1st and 2nd nearest neighbor for all major centers within the
study area, calculated with the four different models. Recall that only the straight-line
distance model has an empirical scale (km). The other three models are expressed in
arbitrary friction units, ‘calibrated' to the straight-line scale as discussed in Chapter 7. For
this figure, each plot has been scaled to express a full range of measurements from the
nearest 1st nearest neighbor to the farthest 2nd nearest neighbor. In this way, the scales
are at least roughly comparable; each expresses the full range of values scaled to one

another.
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Figure E.3. 1st and 2nd nearest neighbors for all major centers, calculated with four
different distance models. Note that the scale for each model is different. For this figure,
each plot has been scaled to encompass the nearest 1st nearest neighbor, and the farthest
2nd nearest neighbor. Boxes outline site clusters shown in Table E.10.

Disregarding the question of whether or not the sites are contemporaneous, there
are several clusters within the data that offer clues to the compatibility of the different
models. Table E.1 shows the 1st nearest-neighbor sites from Figure E.3, tracing the
migrating rankings of some of the sites from one model to the next. In the straight-line
model there are two clusters between 0 and 20 km. In the simple cost model the same
sites unite into one cluster. Taking rivers into account, either as barriers to travel or
corridors of travel, moves some of these sites out of the lowest cluster and others in. At

the lower end of the rankings sites are equally mobile, moving from one cluster to

another between the proximity models.
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The only centers consistently nearer other centers in all four models are Skidgel

and Spiro (which may more appropriately be considered a single site), and Norman and

Harlan. The only centers consistently farthest from others (in Hally's analysis, those most

likely to be independent centers) are Loftin, Borrow Pit, and Bluffton in three of the four

proximity models.

While the question of timing does not allow this analysis to add much to the

archaeological interpretation of this region at present, the methodological caution is clear:

straight-line distances return a different picture of patterning than do friction models, and

friction models with different theoretical assumptions (whether rivers are barriers or

corridors to movement, or do not matter) return results even more divergent.

Table E.1. Ordinal ranking of sites by nearest-neighbor distances. Boxes outline site
clusters as shown in Figure E.19.

Straight line Simple cost Rivers as Rivers as
distances model barriers Highways
1st neighbor 1st neighbor 1st neighbor 1st neighbor
Spiro Spiro Spiro Harlan
Skidgel Skidgel SkidgeN Norman
Norman Crd Btm Cem Cavanaugh\ Spiro

Harlan Harlan Page 'Skidgel
Cavanaugh N Norman Pineville Point Remove
Hughes/Ft. D Point Remo Reed Crd Btm Cem
Point Remove 4 | Cavanaugh Norman Hughes/Ft. D
Crd Btm Cem/| [Hughes/Ft. D |\ “Harlan / Parris

Reed Reed Gfth-Saindon Cavanaugh
Lillie Creek Parris Point Remove /| Brackett
Page Brackett Hughes/Ft. D Ew Chp Cem
Logan Eddy Lillie Creek Lillie Creek Logan Eddy
Ew Chp Cem Borrow Pit Crd Btm Cem Reed

Parris Gfth-Saindon Ew Chp Cem Gfth-Saindon
Bluffion Ew Chp Cem Parris Page
Huntsville Logan Eddy Logan Eddy Lillie Creek
Elkins Page Brackett Huntsville
Brackett Pineville Elkins Elkins
Gfth-Saindon Elkins Huntsville Pineville
Pineville Huntswille Bluffton Bluffion
Borrow Pit Bluffton Borrow Pit Loftin

Loftin Loftin Loftin Borrow Pit
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Appendix F: Contents of DVD Included with this Dissertation

File Contents

Readme.txt  Brief explanation of contents of DVD.
Vgl_dis.pdf  This dissertation in PDF format (split into sections).

AERTIFF Folder containing scans of all aerial photographs used in this dissertation
in raw TIFF format. Also contains text file with brief explanation of the
scanned aerial photographs.

AERGEO Folder containing scans of all aerial photographs used in this dissertation
in georeferenced GEOTIFF format. Also contains text file with brief
explanation of the georeferenced aerial photographs and metadata.

DEMRES Folder containing DEMs of four reservoirs corrected for pre-reservoir
topography:

GLOC Grand Lake O' the Cherokees
FTGIBS Fort Gibson Lake

RSKERR Robert S. Kerr Lake
EUFALA Eufala Lake

Also contains text file with brief explanation of the corrected reservoirs
and metadata.





