
 

 
 

 
 
 
September 23, 2013 
 
Amy Baker                                  
Infrastructure Permitting & CEQA 
California Public Utilities Commission 
505 Van Ness Avenue 
San Francisco, CA 94102-3296 
 
Jeffrey D. Sahagun 
Archaeologist 
El Centro Field Office 
Bureau of Land Management 
1661 S. 4th Street 
El Centro, CA 92243 
 
Re: Assessment of deeply buried features identified in SDG&E’s East County Substation Project 
(ECSP), San Diego County, California (Revised). 
 
Dear Ms. Baker and Mr. Sahagun: 
 
This letter report documents the results of a multi-discipline assessment of buried archaeological 
features located within San Diego Gas & Electric’s (SDG&E) East County Substation’s (Project) 230 
and 500 kilovolt (kV) switchyard. The assessment aims to synthesize existing geological, 
hydrological, and archaeological data to determine if these features should be considered an 
unavoidable new discovery (UND) based on the definitions put forth in the Project’s Archaeological 
Monitoring and Discovery Plan (CRMP) (Appendix F in Project Memorandum of Agreement 
(MOA) which fulfills Mitigation Measure CUL-1A of the Mitigation Monitoring, Compliance, and 
Reporting Program). In summary, the buried features are similar in structure and makeup to those 
excavated during the data recovery program for CA-SDI-7074 and radiocarbon dates testify to 9,700 
years of consistent land use and behavioral patterns. The geology and sedimentation studies support a 
steady seasonal sedimentation of the site with mass buildups during catastrophic events (roughly 
every 100-150 years) that would result in the rapid and substantive accumulation of New Alluvium 
(Qal) over channels in the older alluvium (Qoa) and Anza Formation (Ta). CA-SDI-7074 was likely 
rapidly buried at first with subsequent deposition of alluvial fills above the features likely accruing 
over a very long period of time. 
 
Background 
 
During mass grading of the 230 kV pad on July 02, 2013 the first potential deeply buried features 
within CA-SDI-7074 (FX-DC-101 and FX-DC-102, described individually below) were identified 
between 11 and 15 feet (ft.) below grade (Attachment E shows all deeply buried feature locations). 
Up to this point all features had been documented within the first 8 ft. of top of grade. It is important 
to note that although there may be a few feet of alluvium within which thermal features have not 
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been detected, on the whole there has been a continuous occurrence of these features throughout the 
entire depth of Holocene alluvial sediments on site. The most deeply buried features were observed 
within the alluvium deposits approximately three feet above the Anza Formation substratum and 
were excavated by onsite archaeologists and Native American monitors to determine if they had 
unique characteristics that would set them apart from those studied during the data recovery program. 
The features consisted of only discolored soil with bits of charcoal. No fire-affected rock, intact 
burned fuel level, or other distinctive characteristics were identified, and the features could not be 
positively identified as cultural.  
 
The following day a third deep thermal feature (FX-TRT-56, description below) was identified at 
approximately 20 ft. below grade and was excavated by onsite archaeologists and Native American 
monitors to determine if the feature was cultural. The feature contained fire-affected rock arranged in 
an oblong pattern with a burnt fuel floor and pieces of charcoal. The feature was positively identified 
as a prehistoric earth oven. This feature was also observed to be within the New Alluvial fill of an 
older drainage channel (Figure 1). Given the similarities of the feature to those previously reported at 
the site (Williams and Whitley 2011; Williams, in progress), physical characteristics of the alluvial 
environment, and the known ability of channels to fill rapidly with alluvium (further explained 
below), the feature was determined to be consistent with the others examined during the evaluation 
and data recovery phases of the project. Five more deeply buried features were identified during 
mass grading at depths between 10 and 20 ft. over the following weeks and CPUC and BLM’s Third 
Party Archaeological Monitor onsite (Ed Iglesias, Dudek) was kept constantly apprised of the 
findings (Table 1).  
 

 
 

Figure 1. Stratigraphic profile FX-TRT-56 was identified in (profile by Brad Riney SDNHM). 
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Feature No. 
Date 

Recorded 

Approximate 
Depth below 
ground level 

Constituents Location 

FX-DC-101 07/02/13 11 – 15 ft. Burnt soil and charcoal 
3610215 mN / 

582337 mE

FX-DC-102 07/02/13 11 – 15 ft. Burnt soil and charcoal 
3610223 mN/ 
582355 mE

FX-DC-109 07/09/13 15 ft. Discolored soil 
3610079 mN / 

582541 mE

FX-DC-110 07/09/13 15 ft. Discolored soil 
3610086 mN / 

582543 mE

FX-DC-132 07/23/13 20 ft. 
Circular fire-affected rock 

pattern, fuel floor and 
charcoal

3610392 mN / 
582585 mE 

FX-KM-113 08/08/13 8 – 10 ft. 

Circular fire-affected rock 
pattern, fuel floor and 

charcoal. Pieces of 
debitage.

3610261 mN / 
582690 mE 

FX-TRT-56 07/03/13 18 – 20 ft. 

Oblong fire-affected rock 
pattern, fuel floor, and 

charcoal. Pieces of 
debitage.

3610195 mN / 
582396 mE 

FX-TRT-57 07/08/13 18 – 20 ft. Burnt soil and charcoal.  
3610213 mN / 

582404 mE
 

Table 1. Deeply buried features identified during mass grading 
 
FX-DC-101: Approximately 11-15 ft. deep. Consisted of burnt alluvial soil with some bits of 
charcoal. Did not contain fire-affected rock or fuel floor. Approximately 3 ft. above Anza Formation 
(Ta). Feature undetermined to be cultural: likely remnants of burnt vegetation.  
 
FX-DC-102: Approximately 11-15 ft. deep. Consisted of burnt alluvial soil with some bits of 
charcoal. Did not contain fire-affected rock or fuel floor. Approximately 3 ft. above Anza Formation 
(Ta). Feature undetermined to be cultural: likely remnants of burnt vegetation. 
 
FX-DC-109: Approximately 15 ft. deep and directly above Anza Formation (Ta). Heavily disturbed 
thermal feature with approximately 10 cm depth of discolored soil. No fire-affected rock or charcoal 
were observed in association. Feature undetermined to be cultural: likely remnants of burnt 
vegetation. 
 
FX-DC-110: Approximately 15 ft. deep and in alluvial soil. Heavily disturbed thermal feature with 
discolored soil and no fire-affected rock or charcoal were observed in association. Feature 
undetermined to be cultural: likely remnants of burnt vegetation. 
 
FX-DC-132: Approximately 20 ft. deep and circular fire-affected rock pattern measuring 1.1-x-1.1 
m. in diameter (Figure 2). Some in situ charcoal bits. Fire-affected rock consists of granite (n=61) 
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and quartz (n=4) materials. Feature identified within the alluvial deposits above decomposed granite. 
Feature determined to be cultural. Carbon-14 date range (Beta 357180) = 7800±40 B.P (6690-6530 
cal B.C. 2).  

 

 
 

Figure 2. Profile of stratigraphy DC-132 was identified in (profile by Brad Riney SDNHM). 
 
FX-KM-113: Approximately 8 to 10 ft. deep and roughly circular (3-x-2.7 m.) with approximately 
30 cm depth of fuel floor at the deepest point (Figures 3 and 4). More than 200 pieces of fire-affected 
rock and two fire-affect metates were observed. Some intrusive modern small animal bones and 
approximately 15 pieces of volcanic debitage were recovered from the screening effort. Feature 
determined to be cultural. Carbon-14 date range (Beta-357181) = 8410±40 B.P. (7380-7560 cal B.C. 
2). 
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Figure 3. Overview of exposed feature KM-113. 
 
 

 
 

Figure 4. Profile of feature KM-113 with in situ charcoal deposits. 
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FX-TRT-56: Oblong structure (earth oven), approximately 2.5 meters (m) long and in the east wall 
of grading cut (Figure 5). Fuel floor is approximately 36 cm thick at the center and black with a large 
amount of in situ charcoal (Figures 6 and 7). Twenty to twenty-five fire affected rock of granitic and 
quartz materials were counted (edge of feature was partially compromised by grader and exact fire-
affected rock count could not be made). Artifacts recovered during screening include a quartz core, 
seven pieces of quartz shatter, and 48 pieces of volcanic debitage (one primary, four secondary, 16 
interior and 27 pieces of shatter). The volcanic debitage refits and shows an intentional break pattern 
(Figure 8). In addition, the edges of the flakes are still fairly sharp and smaller protrusions that 
typically break off in alluvial environments were intact (Figure 9) indicating a very rapid deposition 
of the feature and artifacts.  FX-TRT-56 sits just above the Anza Formation (Ta). Feature determined 
to be cultural. Carbon-14 date range (Beta 357179) = 8660±40 B.P. (7750-7590 cal B.C. 2). 
 
 

 
 

Figure 5. Profile of feature FX-TRT-56 exposed in excavation cut. 
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Figure 6. Detail of Feature FX-TRT-56 and in situ fuel floor. 
 

 
 

Figure 7. Detail of Feature FX-TRT-56 and in situ fuel floor. 
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Figure 8. Refit of volcanic debitage recovered from Feature FX-TRT-56. 
 

 
 

Figure 9. Fragile protrusions that typically break off in exposed surface contexts and indicating rapid 
burial. 
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FX-TRT-57: Roughly same elevation as FX-TRT-56 and sitting atop Anza Formation (Ta). The find 
is a circular formation approximately 0.5-m in diameter of burnt soil with no structure or fuel floor, 
and no fire-affected rock. A possible volcanic and piece of quartz debitage were recovered during 
screening but were de-accessed during lab analysis: the quartz piece appears to be either natural 
shatter or exfoliation (spalled). One side shows cortical material while the opposite aspect is 
relatively fresher. However, the fresher aspect shows no signs of being a struck flake which would 
show characteristics such as a bulb of percussion, percussion rings, radial lines, etc. Additionally, this 
piece is not consistent with shatter from human modification due to lack of those traits such as 
angular breakage patterns. Finally, the edge damage observed is irregular in size, shape, and 
distribution (compared to that found on retouch or utilized flakes), and more consistent with those 
formed from natural processes. The gray volcanic material also appears to be natural and is 
consistent with natural exfoliation. Its overall characteristics are neither consistent with a flake nor 
shatter. It clearly lacks any traits consistent with flakes such as ventral side, dorsal side, bulb of 
percussion, platform, percussion rings, etc., and it lacks traits consistent with shatter such as angular 
breakage patterns resulting from sudden shock force. However, the observed surface patterns (rough 
textured surfaces) and breakage patterns (spalling) are consistent with those observed for exfoliated 
pieces. Finally, there is no indication that these pieces are fire-affected. Feature undetermined to be 
cultural: likely remnants of burnt vegetation. 
 
Additional Archaeological Findings  
 
After discussion with the California Public Utilities Commission (CPUC), Bureau of Land 
Management (BLM) and SDG&E it was decided that a more intense assessment of these buried 
features should be done to confirm they are not a UND. Following the discussion, four additional, 
possible archaeological features (FX-IC-35, FX-IC-36, FX-IC-37, and FX-IC-38) were identified in 
the southern portion of CA-SDI-7074 and within the substation’s 500 kV switchyard between August 
14 and 15, 2013 (See Attachment). These potential features ranged in depth from 11 ft. below grade 
to 19 ft. below grade and were protected by Environmentally Sensitive Area (ESA) fencing until a 
site visit by the BLM and the CPUC’s Third Party Monitor Dudek could be conducted to determine 
the appropriate assessment procedures. On August 15, 2013, BLM and Dudek conducted a site visit 
with SDG&E and ASM and determined that although the features are behaviorally and structurally 
the same as the others previously identified and mitigated for at CA-SDI-7074, the manner in which 
they were interred was uncertain and therefore required further assessment. To assess the 
environmental factors that buried these features at depths from 8 to 20 feet a multi-discipline 
approach was suggested and what follows is a synthesis of the results of archaeological 
investigations at the four possible features in combination with geophysical and hydrological studies 
conducted for the Project. All archaeological excavations were done in accordance with the 
guidelines set forth in a work plan developed for this study (Williams 2013).  
 
The four possible features were excavated by ASM with Native American monitors between August 
16 and 17, 2013 (Native American Monitor logs are Attachment B of this report). In summary, only 
one of the four features is considered positive as being cultural (Table 2).  
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Feature No. 
Date 

Recorded 

Depth 
Below 
Grade 

Constituents Location 

FX-IC-35 08/14/13 18.5 ft. 
Bits of charcoal in 

windrow
3610139 mN / 

582752 mE

FX-IC-36 08/14/13 17.6 ft. 
Burnt soil and bits of 

charcoal
3610126 mN / 

582884 mE

FX-IC-37 08/14/13 11.8 ft. 
Circular fire-affected rock 

pattern, fuel floor and 
charcoal.

3610123 mN / 
582853 mE 

FX-IC-38 08/15/13 18.5 ft. Burnt soil 
3610131 mN / 

582843 mE
 

Table 2. Deeply buried features identified during mass grading for this assessment. 
 
FX-IC-35: This potential feature consisted of bits of charcoal in a windrow created by the grading 
equipment and was spread out over approximately 4 m. (13 ft.) (Figures 10 and 11). This area is 18.5 
ft. below grade. Excavation of the windrow revealed no subsurface structure and the bits of charcoal 
appear re-deposited from somewhere else on site. Feature not cultural this is a re-deposit.  
 

 
 

Figure 10. Overview of re-deposit at FX-IC-35. 
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Figure 11. Detail of charcoal bits at FX-IC-35. 
 

FX-IC-36: Three control units were excavated to expose this roughly circular (0.8-x-0.9 m.) 
potential feature made up of burnt soil with some charcoal bits (Figure 12). The burnt soil is 
approximately 10cm deep, the margins are poorly defined, and no fire-affected rock was observed 
(Figure 13). An oxidation rind was observed indicating a high heat in the fire. The lack of fire-
affected rock and structure, however, to this feature indicate that it is likely natural. Feature 
undetermined to be cultural. Carbon-14 date range (Beta 357179) = 8660±40 B.P. (7750-7759 cal 
B.C. 2). 

 
Figure 12. Possible feature FX-IC-36 exposed. 
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Figure 13. Profile of possible feature FX-IC-36. 
 
FX-IC-37: Four control units were excavated to uncover this feature, which consists of fire-affected 
rock, bits of charcoal and a fuel floor (Figures 14, 15 and 16). The fire-affected rock was made up of 
granitic (n=40) and quartz materials (n=3) and the feature was sitting on top of a level of 
decomposed granite. The two stones on top appear to be coping stones, which were placed in the fire 
to control heat (Chase 1919; Shackley 1984). Only the northwest portion of the feature appears to be 
compromised by tractor tire treads. The feature was determined cultural. Carbon-14 date range (Beta 
357178) = 8090±40 B.P. (7140-7040 cal B.C. 2). Although very much older, this feature closely 
resembles one (F-20) excavated during the data recovery phase and dated to 290±30 BP 
(Conventional Radiocarbon Age) and a 2- Calibration of Cal AD 1510 to 1600 (Cal BP 440 to 350) 
(Figure 17) (Williams, in progress). A very long-lasting thermal feature tradition therefore appears to 
be indicated. 

 
 
 
 



Buried Feature Assessment 
September 23, 2013 
Page 13 of 21 

 
 

Figure 14. Feature FX-IC-37 exposed. 
 

 
 

Figure 15. Profile view of FX-IC-37 feature structure. 
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Figure 16. FX-IC-37 exposed (top view). 

 

 
Figure 17. Feature F-20 excavated during data recovery phase. 
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FX-IC-38: This possible feature consists of discolored soil over a 40-x-60 cm. area with no charcoal 
and no fire-affected rocks (Figure 18). Some oxidized soil was observed underneath the burnt soil 
and a blade strike from the grader was recorded along the western margin of the feature (Figure 19).  
Feature undetermined to be cultural. The lack of fire-affected rock, charcoal and structure to this 
thermal feature indicate that it is likely natural.  

 

 
Figure 18. Overview of possible feature FX-IC-38. 

 

 
 

Figure 19. Overview of excavated feature with blade strike (right side of pane). 
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Geophysical Results 
 
All the archaeological features encountered thus far on the project (survey, evaluation, data recovery 
and monitoring phases) were discovered in the New Alluvium (Qal) deposited during the Holocene 
and made up of a combination of alluvium and fanglomerate material deposits. New Alluvium is 
loose, unconsolidated soil or sediment that has eroded by water and has been redeposited. Within the 
Project area the New Alluvium is made up of brown to light reddish brown fine to course-grained 
silty sand with loose to medium compaction. These soils are derived from the Jacumba Mountains 
immediately to the east where the bedrock is close to the surface (URS 2011: 3-3). The surface of 
these New Alluvium deposits is covered with numerous irregular drainages and washes that generally 
trend to the west and connect up with Carrizo Creek (URS 2011). The alluvial types associated with 
the granitic rock in the Project area are generally susceptible to erosion due to the occurrence of 
large, loose grains that are generated by the weathering of crystalline granite (Dudek 2011). The 
deeper New Alluvium deposits occur in the southern portion of the Project and thin out to the west 
(Figure 20). 
 
To assist in this review of deeply buried features a specific geological assessment of the southern 
500kV switchyard exposed cut was conducted (Attachment A). The profile was documented (Figure 
20) and findings are summarized as follows:  
 

The younger alluvium deposit at the trench location consists of loose to medium 
dense, dry, light tan, slightly silty fine to course sand with some gravel particles. The 
unit is thinly bedded with sequences of alternating fine grain to course [sic] grain lens 
suggestive of uniformly repetitive fluvial deposition with varying energy. The low 
cohesion of this deposit results in the unit being easily mobilized/deformed when 
exposed in excavations. Topsoil has developed in the upper approximately two feet of 
this deposit suggesting that the current rate of alluvial deposition is much slower than 
the past since no other soil development can be observed throughout the remainder of 
the column (Evans 2013) 

 
The configuration of the New Alluvium is roughly fan-shaped extending from the base of the 
Jacumba Mountains to the east. Alluvial fans are best developed in arid and semi-arid environments 
where stream action is ephemeral and two processes: gravity-induced mass wasting and stream flow 
in gullies, are responsible for erosion, transport and deposition of sediments on alluvial fan surfaces 
(Waters 1992). Mass wasting deposits are created by catastrophic flow events (like those generated 
by Hurricane Kathleen in 1976 and an unnamed hurricane in 1858) in which water saturated debris 
moves rapidly downslope at rates of up to many meters per second, and transport and deposition 
debris occurs in a matter of minutes. Debris flows and mudflows are the most common mass wasting 
processes on alluvial fans (Water 1992:154). The preservation of archaeological sites on alluvial fans 
is determined by the position of the site relative to the processes operating on the fan. Features and 
intact site components are destroyed if they are in the path of a catastrophic flow. Artifacts typically 
are entrained in the flow and reworked into a secondary context farther downslope 
(Waters1992:156). If sites are buried to sufficient depth before catastrophic flows pass over them, 
however, they may escape destruction. The most likely position for the preservation of systemic 
archaeological contexts on a debris-flow-dominated fan is near the toe (the lower segment of the 
fan), as we are seeing with the deeply buried features in the western portion of CA-SDI-7074. Debris 
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flows and mudflows are less common at toes slopes and sites may become buried by sheetwash 
alluvium associated with gully-mouth fans (Waters 1992: 156).  
 
That the local stratigraphy is dominated by fine sands and silts suggests that the stream flow was 
sufficiently modest to preserve features. If large numbers of larger clasts were present, then a more 
violent flow capable of greatly disturbing sites is suggested. Even low flows can carry off exposed 
charcoal and the presence of in situ charcoal indicates relative gentle deposition that may be followed 
by faster deposition as runoff became progressively greater or during catastrophic events.  
 
The New Alluvium soils were deposited onto the Older Alluvium (Qoa), put down during the 
Pleistocene and made up of a combination of older alluvium and fanglomerate materials, and Anza 
Formation deposits (Ta), deposited during the Miocene period (SDNHM 2012; Figure 20). In most 
cases the thermal features are excavated through the New Alluvium and constructed on the harder 
Qoa and Ta deposits. In all other cases they are excavated through the upper layers of the New 
Alluvium and constructed on top of slightly older New Alluvium deposits (Williams and Whitley 
2011 and Williams, in progress).  
 
Summary and Recommendations for Further Treatment 
 
One of the basic tenants of archaeology is the buildup of site materials over time. While CA-SDI-
7074 is not a habitation site with layers of developed midden put down one on top of the other, it 
does reveal many thousands of years of land use and human agency with the same behavioral pattern 
repeated over and over. This is evidenced by the extensive range of radiocarbon dates from 1730±30 
BP (cal A.D. 240-390 2) in the late Holocene (Williams, in progress) to 7800 and 8680±40 years 
B.P. (7650-6530 cal B.C 2) in the early Holocene (Attachment C). The dates of the five deeply 
buried features are all relatively tightly clustered within a limited range so as to seriously doubt any 
error in accuracy or contextual association with the features. Due to the alluvial nature of the 
environment it is clear that these behavioral patterns have been protected by seasonal sedimentation 
flows and then capped by larger, perhaps catastrophic inflows. The dates recovered from the features, 
their consistent physical characteristics and the geomorphological study support the concept of 
continual and recurrent land-use patterns over an extensive period of time at CA-SDI-7074.  
 
The radiocarbon dates place these thermal features in what is frequently referred to as the early 
Archaic period and perhaps transitioning back to the end of the Paleoindian period. Although 
archeological sites with diagnostic artifacts have been found in the Colorado Desert and Peninsular 
Ranges that are presumed to date to this period, these may be the only features at a site in this area 
with confirmed early radiocarbon dates, thereby making these the earliest securely dated 
archaeological features in the eastern Peninsular Ranges or the western Colorado Desert. They also 
provide very early evidence for rock lined earth oven technology and resource processing in the 
eastern Peninsular Ranges or Colorado Desert, and are comparable to early dated features in coastal 
San Diego. 
 
Previous pollen analysis from soils studied in the general area and across the Colorado and Sonoran 
deserts indicate that the early Holocene was a time of transition to present climatic regimes, although 
with perhaps 20-40 percent more rainfall. Early on, the area would have sustained more mesic 
woodland and single-leaf pinyon pine forest, transitioning to more xeric juniper-scrub oak woodland 
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or chaparral habitat over this time period. More agave and more diverse and dense vegetation may 
have been available than seen now. Pollen analysis of these features will very likely provide 
important information to understand local conditions in the early Holocene than more regional 
studies can provide. Paleoenvironmental conditions will also be better understood by the 
identification of wood species from the study of wood charcoal cellular structure. Finally, the 
geomorphic drainage feature within which these features were found should be delineated to identify 
the area of potential archaeological sensitivity and also for possible future investigations by other 
researchers. Any additional discoveries of deeply buried features (more than eight feet below ground 
level) during the course of the Project should be analyzed following the CRMP and the guidelines of 
the current study’s work plan. All results and analysis of these special studies and/or additional 
uncovered features would be included in the Project’s final monitoring report.  
 
It is also recommended that the area of the alluviated watercourse be identified on updates to the 
DPR forms as a locus of site CA-SDI-7074 or a lower component of an existing locus, if already 
defined. Like this site, several important sites in San Diego County with multiple components have 
been recorded without the need to assign new site numbers to different temporal components. Among 
the best examples are the core part of the C.W. Harris site and the deeply stratified site CA-SDI-811 
at MCB Camp Pendleton. It is also the policy of the South Coastal Information Center to not 
spatially overlay sites with different designations, but rather to record them as loci of multi-
component sites. Numerous other deeply stratified sites with vertically separated components are 
evidenced throughout the western United States. 
 
Conclusions 
 
The Monitoring and Discovery Plan defines an Unavoidable New Discovery (UND) as a post-review 
discovery of a new site or resource that has inadvertently been disturbed or will incur unanticipated 
effects. These deeply buried features are within the boundaries of an existing site, CA-SDI-7074, that 
has previously been determined to be eligible for listing in the National Register of Historic Places 
and California Register of Historical Resources. They were not “new” as they represent the same 
type of thermal features that were found during data recovery and subsequent monitoring throughout 
the grading operation at all depths from the surface to 20 ft. below the surface. Two important 
attributes were new, however: the great depth and suite of early Holocene dates between 8640 and 
9730 cal B.P., making these rare and highly significant finds. The first stage of mitigating adverse 
effects was through field data recovery in accordance with the MOA. Mitigation efforts for the 
already assessed features will continue with intensive multi-disciplinary laboratory analysis and 
reporting of the finds.  
 
Following review of this assessment, the BLM and CPUC determined that the deeply buried features 
constitute a UND and therefore require an additional Treatment Plan and Research Design be 
prepared that discusses research questions, field methods, and laboratory approaches for any 
additional deeply buried features that are identified during the course of monitoring. The Treatment 
Plan and Research Design is included as Attachment D to this document.  
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Sincerely, 
 
 
 
 

Brian Williams, M.M.A., RPA  
Principal Investigator 
 

 
Jerry Schaefer, Ph.D., RPA 

 
Mark S. Becker, Ph.D., RPA 
 
    
Attachments: 
A: Removal Cut Slope Geotechnical Mapping (Evans 2013) 
B: Native American Monitor Log 
C: Beta Analytic Radiocarbon Report 
D: Treatment Plan and Research Design for the Investigation of Deeply Buried Thermal Features at 
SDI-7074. 
E: Map of deeply buried features



 
 

 
 

 
 
 
 
 
 
 
 
Figure 20. Profile of cut on southern perimeter of substation’s 500 kV pad (profile by Brad Riney SDNHM) 
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Digital signature on file

August 23, 2013

Dr. John R. Cook/Tony Quach
ASM Affiliates, Incorporated
2034 Corte del Nogal
Carlsbad, CA 92011
USA

RE: Radiocarbon Dating Results For Samples IC-37, IC-56, KM-55, KM-113, TRT-56

Dear Dr. Cook & Mr. Quach:

Enclosed are the radiocarbon dating results for five samples recently sent to us. They each
provided plenty of carbon for accurate measurements and all the analyses proceeded normally. As usual,
the method of analysis is listed on the report with the results and calibration data is provided where
applicable.

The web directory containing the table of results and PDF download also contains pictures
including, most importantly the portion actually analyzed. These can be saved by opening them and right
clicking. Also a cvs spreadsheet download option is available and a quality assurance report is posted for
each set of results. This report contains expected versus measured values for 3-5 working standards
analyzed simultaneously with your samples.

All results reported are accredited to ISO-17025 standards and all analyses were performed
entirely here in our laboratories. Since Beta is not a teaching laboratory, only graduates trained in
accordance with the strict protocols of the ISO-17025 program participated in the analyses. When
interpreting the results, please consider any communications you may have had with us regarding the
samples.

If you have specific questions about the analyses, please contact us. Your inquiries are always
welcome.

The cost of the analysis was charged to the VISA card provided. Thank you. As always, if you
have any questions or would like to discuss the results, don’t hesitate to contact me.

Sincerely,
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Dr. John R. Cook/Tony Quach Report Date: 8/23/2013

ASM Affiliates, Incorporated Material Received: 8/20/2013

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Beta - 357178 8040 +/- 40 BP -21.7 o/oo 8090 +/- 40 BP
SAMPLE : IC-37
ANALYSIS : AMS-TIMEGUIDE delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 7140 to 7040 (Cal BP 9090 to 8990)
____________________________________________________________________________________

Beta - 357179 8580 +/- 40 BP -20.2 o/oo 8660 +/- 40 BP
SAMPLE : IC-56
ANALYSIS : AMS-TIMEGUIDE delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 7750 to 7590 (Cal BP 9700 to 9540)
____________________________________________________________________________________

Beta - 357180 7730 +/- 40 BP -20.9 o/oo 7800 +/- 40 BP
SAMPLE : KM-55
ANALYSIS : AMS-TIMEGUIDE delivery
MATERIAL/PRETREATMENT : (organic sediment): acid washes
2 SIGMA CALIBRATION : Cal BC 6690 to 6590 (Cal BP 8640 to 8540) AND Cal BC 6580 to 6570 (Cal BP 8530 to 8520)

Cal BC 6540 to 6530 (Cal BP 8490 to 8480)
____________________________________________________________________________________

Beta - 357181 8350 +/- 40 BP -21.6 o/oo 8410 +/- 40 BP
SAMPLE : KM-113
ANALYSIS : AMS-TIMEGUIDE delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 7560 to 7560 (Cal BP 9520 to 9510) AND Cal BC 7550 to 7450 (Cal BP 9500 to 9400)

Cal BC 7390 to 7380 (Cal BP 9340 to 9330)
____________________________________________________________________________________
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Dr. John R. Cook/Tony Quach Report Date: 8/23/2013

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Beta - 357182 8650 +/- 40 BP -23.2 o/oo 8680 +/- 40 BP
SAMPLE : TRT-56
ANALYSIS : AMS-TIMEGUIDE delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 7780 to 7770 (Cal BP 9730 to 9720) AND Cal BC 7760 to 7590 (Cal BP 9700 to 9540)
____________________________________________________________________________________
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CALIBRATION OF RAD IOCARB ON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-21.7 :lab. mult=1)

Laboratory nu mber: Beta-357178

Conventional rad iocarbon age: 8090±40 B P

2 Sigma calibrated result:
(95% probab ility )

Cal BC 7140 to 7040 (Cal BP 9090 to 8990)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal BC 7060 (Cal BP 9010)

1 Sigma calib rated resu lt:
(68% probab ility)

Cal BC 7080 to 7050 (C al BP 9030 to 9000)

4985 S.W . 74 th Co u rt , M ia mi, F lo rida 331 5 5 • Tel : (3 05 )667 -51 6 7 • F a x: (30 5 )6 63 -0 9 64 • E -Ma il: b eta@ ra d io ca rb o n.com

Beta Analytic Radiocarbon Dating Laboratory

Ta lm a, A. S., Vogel, J. C., 19 93 , Rad iocarbon 35 (2):317-322
A S imp lified Approach to Ca libra ting C14 Dates

Mathematics used for ca libra tion scenario
S tu iver,et.al,1993 , Rad ioca rbo n 35(1) :13 7-189 , Oeschger,et.a l.,1975,T ellu s 27 :168-192
Heaton ,et.a l. ,2009, Rad iocarbon 51 (4):1151-1164, Reimer,et.al, 2009 , Rad iocarbon 51(4) :1111 -1150 ,

References to INTC AL09 da tabase
I NTC AL0 9

Databa se used
References:
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P
)

7 940

7 960

7 980

8 000
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8 040
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8 080

8 100
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8 200

Charred m ate rial
8 220

Cal BC
715 0 714 0 71 30 71 20 71 10 71 00 70 90 7 080 7 070 7 060 7050 7040 7030

809 0±40 BP
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CALIBRATION OF RAD IOCARB ON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-20.2 :lab. mult=1)

Laboratory nu mber: Beta-357179

Conventional rad iocarbon age: 8660±40 B P

2 Sigma calibrated result:
(95% probab ility )

Cal BC 7750 to 7590 (Cal BP 9700 to 9540)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal BC 7610 (Cal BP 9560)

1 Sigma calib rated resu lts:
(68% probab ility)

Cal BC 7700 to 7700 (C al BP 9660 to 9650) and
Cal BC 7680 to 7600 (C al BP 9630 to 9550)

4985 S.W . 74 th Co u rt , M ia mi, F lo rida 331 5 5 • Tel : (3 05 )667 -51 6 7 • F a x: (30 5 )6 63 -0 9 64 • E -Ma il: b eta@ ra d io ca rb o n.com

Beta Analytic Radiocarbon Dating Laboratory

Ta lm a, A. S., Vogel, J. C., 19 93 , Rad iocarbon 35 (2):317-322
A S imp lified Approach to Ca libra ting C14 Dates

Mathematics used for ca libra tion scenario
S tu iver,et.al,1993 , Rad ioca rbo n 35(1) :13 7-189 , Oeschger,et.a l.,1975,T ellu s 27 :168-192
Heaton ,et.a l. ,2009, Rad iocarbon 51 (4):1151-1164, Reimer,et.al, 2009 , Rad iocarbon 51(4) :1111 -1150 ,

References to INTC AL09 da tabase
I NTC AL0 9

Databa se used
References:
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P
)

8 520

8 540

8 560

8 580

8 600

8 620

8 640
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8 700

8 720
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8 760

8 780

Charred m ate rial
8 800

Cal BC
776 0 7740 7720 7700 7680 7660 7 640 7620 7 600 7580

866 0±40 BP
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CALIBRATION OF R ADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-20 .9 :lab . m ult=1)

Laboratory n umber: B eta-357180

Con ventiona l radiocarbon age: 7800±40 BP

2 S igma calibrated resu lts:
(95% probability)

C al BC 6690 to 6590 (Cal B P 8640 to 8540) an d
C al BC 6580 to 6570 (Cal B P 8530 to 8520) an d
C al BC 6540 to 6530 (Cal B P 8490 to 8480)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al BC 6640 (Cal BP 8590)

1 S igma calibrated result:
(68% probability)

C al BC 6650 to 6600 (Cal BP 8600 to 8550)

49 8 5 S .W. 7 4t h C our t, Mia mi , F lo r id a 3 3 15 5 • Tel: (3 0 5 )66 7 -5 16 7 • F ax: (3 05)6 6 3-09 64 • E -M a il: be ta@ ra d ioca rb on.co m

Beta Analytic Radiocarbon D ating Laboratory

Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to C alib rating C 14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbo n 35(1 ):1 -244, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea to n,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-115 0,

References to INTC AL09 database
INTC AL09

Database used
References:
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Cal B C
670 0 668 0 666 0 66 40 66 20 66 00 65 80 65 60 65 40 6 520

780 0±40 B P
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CALIBRATION OF RAD IOCARB ON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-21.6 :lab. mult=1)

Laboratory nu mber: Beta-357181

Conventional rad iocarbon age: 8410±40 B P

2 Sigma calibrated results:
(95% probab ility )

Cal BC 7560 to 7560 (Cal BP 9520 to 9510) and
Cal BC 7550 to 7450 (Cal BP 9500 to 9400) and
Cal BC 7390 to 7380 (Cal BP 9340 to 9330)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal BC 7510 (Cal BP 9460)

1 Sigma calib rated resu lt:
(68% probab ility)

Cal BC 7530 to 7480 (C al BP 9480 to 9430)

4985 S.W . 74 th Co u rt , M ia mi, F lo rida 331 5 5 • Tel : (3 05 )667 -51 6 7 • F a x: (30 5 )6 63 -0 9 64 • E -Ma il: b eta@ ra d io ca rb o n.com

Beta Analytic Radiocarbon Dating Laboratory

Ta lm a, A. S., Vogel, J. C., 19 93 , Rad iocarbon 35 (2):317-322
A S imp lified Approach to Ca libra ting C14 Dates

Mathematics used for ca libra tion scenario
S tu iver,et.al,1993 , Rad ioca rbo n 35(1) :13 7-189 , Oeschger,et.a l.,1975,T ellu s 27 :168-192
Heaton ,et.a l. ,2009, Rad iocarbon 51 (4):1151-1164, Reimer,et.al, 2009 , Rad iocarbon 51(4) :1111 -1150 ,

References to INTC AL09 da tabase
I NTC AL0 9

Databa se used
References:
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841 0±40 BP
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CALIBRATION OF RAD IOCARB ON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-23.2 :lab. mult=1)

Laboratory nu mber: Beta-357182

Conventional rad iocarbon age: 8680±40 B P

2 Sigma calibrated results:
(95% probab ility )

Cal BC 7780 to 7770 (Cal BP 9730 to 9720) and
Cal BC 7760 to 7590 (Cal BP 9700 to 9540)

In tercep t data

In tercep ts o f radiocarbon age
with calibration curve: Cal BC 7650 (Cal BP 9600) and

Cal BC 7620 (Cal BP 9570) and
Cal BC 7610 (Cal BP 9560)

1 Sigma calib rated resu lt:
(68% probab ility)

Cal BC 7730 to 7600 (C al BP 9680 to 9550)

4985 S.W . 74 th Co u rt , M ia mi, F lo rida 331 5 5 • Tel : (3 05 )667 -51 6 7 • F a x: (30 5 )6 63 -0 9 64 • E -Ma il: b eta@ ra d io ca rb o n.com

Beta Analytic Radiocarbon Dating Laboratory

Ta lm a, A. S., Vogel, J. C., 19 93 , Rad iocarbon 35 (2):317-322
A S imp lified Approach to Ca libra ting C14 Dates

Mathematics used for ca libra tion scenario
S tu iver,et.al,1993 , Rad ioca rbo n 35(1) :13 7-189 , Oeschger,et.a l.,1975,T ellu s 27 :168-192
Heaton ,et.a l. ,2009, Rad iocarbon 51 (4):1151-1164, Reimer,et.al, 2009 , Rad iocarbon 51(4) :1111 -1150 ,

References to INTC AL09 da tabase
I NTC AL0 9

Databa se used
References:
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TREATMENT PLAN AND RESEARCH DESIGN FOR 
THE INVESTIGATION OF DEEPLY BURIED 
THERMAL FEATURES AT CA-SDI-7074 

 
Jerry Schaefer, Ph.D. 
Brian Williams, M.A. 
 
This research design outlines the research questions, field methods, laboratory procedures, and 
analytical approaches to the investigation of deeply buried early Holocene thermal features, and 
other possible associated discoveries at CA-SDI-7074, located at the San Diego Gas & Electric 
Company (SDG&E) East County Substation 230 and 500 kilovolt pads east of Jacumba in 
southeastern San Diego County. Recently, 12 features at depths of 11 to 20 feet below the natural 
ground surface were identified during monitoring of mass grading in a broad alluvial basin 
between Jacumba and the top of In-Ko-Pah Gorge. The features consist of small concentrations 
of burnt soil and charcoal, discolored soil, and some have circular or oblong concentrations of 
fire-affected rock (FAR). Screening efforts from one FAR feature (FX-TRT-56) recovered a 
quartz core and seven pieces of shatter and 48 pieces of volcanic lithic debitage. Several pieces 
of the volcanic flakes were conjoinable and still retained very fresh edges, indicating both rapid 
burial of the feature and possibly, a single use of this feature as much of the lithic material 
appears to be from a single core. FAR features of these types had been found on the surface of 
the alluvial basin and continuously at increasing depths in the Holocene epoch fine-to-coarse 
alluvial sands at the SDG&E) East County Substation 230 and 500 kilovolt pads. Much of this 
area is being excavated through massive Holocene epoch alluvial deposits, through less common 
Pleistocene epoch alluvium to the Miocene epoch Anza Formation.  
 
The great depth that thermal features continued to appear as the alluvium was removed raised the 
question of possible great antiquity and therefore required that radiocarbon dates be immediately 
submitted from the best preserved and well-formed features of the group. These features received 
the same data recovery field investigations and soil sampling that comparable features at 
shallower depths had received, although submittal of radiocarbon, pollen, and other samples for 
those surface features will await laboratory studies once the monitoring has concluded. 
 
Radiocarbon analysis of charcoal provided a suite of early Holocene dates between 7760 and 
8740 years before present (B.P.), dendro-calibrated to 8480 and 9730 years B.P. (2-sigma, 95-
percent confidence interval) (Table 1). These dates fall within such a limited and consistent 
range to have a very high confidence and preclude any usual sources of sampling error. While 
the dates are consistently old, they do not clearly correlate with depth below modern surfaces, 
particularly Feature DC-132 that was found among the deepest of the series but has the most 
recent date, although only differing by a few centuries from dates of features found above. This 
variation may be due to approximate depth readings or variations in the ancient terrain at the 
time of deposition relative to modern land contours. Sampling error or different ages in the wood 
used for the thermal features may also explain such variability. However, only if one date was 
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appreciably older than the others would an old wood problem have been a potential issue. Hence, 
these dates appear to be very reliable.  
 

Table 1. Radiocarbon Dating Results 
 

Feature No. Depth Conventional 13C Age 2 Sigma Calibrated Date Beta No. 

KM-113 8-10 feet 8410±40 B.P. 
9520-9510 cal B.P. 
9500-9400 cal B.P. 
9340-9330 cal B.P.

357181 

IC-37 11.8 feet 8090±40 B.P. 9090-8990 cal B.P. 357178 

DC-132 (KM55) 18-20 feet 7800±40 B.P. 
8640-8540 cal B.P. 
8530-8520 cal B.P. 
8490-8480 cal B.P.

357180 

TRT-56 18-20 feet 8680±40 B.P. 
9730-9720 cal B.P. 
9700-9540 cal B.P.

357182 

 
The significance of these early-dated features cannot be overstated. No stratigraphically sealed 
cultural features of this age have previously been found in this portion of the eastern Peninsular 
Ranges or the entirety of the Colorado Desert. In fact, although the earliest (and very rare) FAR 
features in North America date back to the late Pleistocene, to approximately 10,500 B.P., these 
features from SDI-7074 are among the oldest in the western United States and are representative 
of the very beginning of the proliferation of “hot rock cookery” practices that occurred 
throughout much of North America in the early Archaic after c. 8000 B.P. This change occurred 
over such a large area of North America to be appraised by Thoms (2009) as a food revolution. 
This pattern represents part of the transformation in hunter-gatherer adaptive patterns towards 
land use and resource intensification over time in response to climate change and increases in 
population density and demographic packing (Thoms 2009). The oldest features appear to be 
older by a millennium to comparable features in the Great Basin, as old as the oldest recorded in 
the Great Plains, and far older than any found in the Southwest (Thoms 2009). They also exceed 
by two millennia any FAR features in southern California (Gamble and Mattingly 2012) and 
generally exceed the age of any other such features in the state. It should be noted that deeply 
buried (up to 20 feet) early-late Holocene (7700-3000 B.P.) sites have been documented at 
Marine Corps Base Camp Pendleton (Daniels et al 2013), but these are considerably older. If the 
deeply buried sites at SDI-7074 can be shown to represent processing of agave at this early time, 
they also represent one of the longest and likely continuous adaptive patterns to be found, 
apparently stretching the limits of the cultural conservatism that marks the Archaic tradition in 
California. Additional research must be conducted, however, before this assertion can be 
confirmed. 
 
The absence of clearly identifiable early Archaic period (or Paleoindian) hunter-gatherers 
features such as these in the Colorado Desert has been presumed to be due to the fact that they 
are surface finds that lack chronological indicators, have washed away, or have become deeply 
buried and beyond the reach of archaeological inquiry (Schaefer 1994). Now the opportunity to 
examine deeply buried archaeological remains of the early Holocene epoch has been provided by 
the East County Substation Project (Project). A series of research questions and concomitant 
field and laboratory methods is therefore presented here to preserve the scientific information 
from these discoveries. The questions begin with basic mid-level archaeological investigations of 
site formation processes that will inform on field recovery methods and all other investigations 
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and interpretive approaches. They then proceed to answering questions of early Holocene 
environments and vegetative habitat of the Project area and the target species for which these 
features were used. The research questions then proceed to address hunter-gatherer forager 
theory, land use intensification, and the cultural history of hot rock cookery.  
 

SITE FORMATION PROCESSES OF DEEPLY BURIED 
FEATURES 

The deeply buried features appear to occur as spatially dispersed and spatially discrete 
concentrations ranging from just burnt soil traces to well-structured FAR rock layers with ash 
and charcoal above and below. No discernible anthrosols, paleosols, or habitation/activity areas 
have been found in association, nor have isolated larger artifacts such as handstones (manos) or 
milling slabs (metates) been found at comparable depths. No formal flaked stone tools have yet 
to be found. This has been the case for two features that were exposed in the center of the 
excavation area where overlying alluvium was removed by the time the features were found and 
in situations where the feature was partially bisected at discovery and the associated stratigraphy 
(or lack thereof) can be observed and recorded. A strong hypothesis can be presented to explain 
this pattern, drawing on the work of Schiffer (1976, 1983, 1987) on cultural and natural 
archaeological formation processes. This mid-level theoretical orientation seeks to explain both 
natural processes and cultural behavior that produce the archaeological record. In this case, the 
features are good examples of primary remains, left in place after the cultural behavior that 
resulted from their construction was completed. This behavior can be modeled by a series of 
tasks, including digging a hole, leaving it unmodified or lining it with rocks, placing the fuel to 
heat the rock or produce a bed of coals, inserting the food (separate series of activities for 
collecting the resource) covering it up for the items to cook, opening the pit, and consuming or 
further processing. Clearly more than one trajectory is indicated by the variability of feature 
morphology; this will be modeled as the features are analyzed. One of the more difficult aspects 
of interpreting these features is whether they represent closed-cooking facilities (i.e., earth 
ovens) or open-air cooking facilities (i.e., cooking hearths). The level of work-energy 
intensification is higher for the former than the latter and as discussed below, often focus on 
different food products. The understanding of cultural transformation processes requires careful 
documentation of each feature with regard to all formal attributes, including: 
  

 diameter of feature,  

 presence or absence of superstructure,  

 presence/absence of rocks, 

 rock characteristics (rock type, size variability, total weight),  

 rock arrangement, 

 charcoal or ash composition and layering, and  

 feature structure (see Thoms 2008, 2009). 
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These attributes can be compared with the more obvious Late Holocene thermal features where 
more of the superstructure is preserved and target species have been identified.  
 
In addition to understanding the behavioral processes of making and using these FAR features, 
the natural transformations that occurred to leave these preserved in the archaeological record 
needs to be well documented and understood. The geological assessment (Geocon 2013) 
indicates the matrix of these features appears to be a largely homogenous thinly bedded 
(laminated) alternating coarse to fine alluvial sands and finer silts with some larger pebble size 
inclusions. These are representative of “uniformly repetitive fluvial deposition of varying 
energy” (Geocon 2013:1). The absence of observable paleosols in the lower alluvium is another 
indicator of fast and very recurrent alluvial flooding in the basin. It is hypothesized that the 
general coarseness of the sands suggest water velocities that could remove the upper portions of 
features and associated occupational remains until velocities decreased enough to bury the lower 
parts of the features. That may be why the features have very shallow depths compared to many 
of the earth ovens that remain at surface levels, and no artifacts appear to be present in the 
surrounding matrix at the level of the preserved tops of the features. Other factors that affect the 
lack of preserved superstructure to these features include the loose sandy composition of the 
matrix (pit features would collapse upon themselves once abandoned) and conditions of 
discovery during monitoring of heavy equipment that eliminated the upper strata before the 
features were found. Generally speaking, little evidence of human activity may occur outside of 
the features, as is often the case with Late Prehistoric and ethnohistoric agave earth ovens that 
are recorded on the surface. With that in mind, these FAR features may represent originally 
shallow features for open-air cooking rather than earth ovens. If the upper parts were dislodged 
by alluvial action, we might expect to see a downstream displacement of rocks and ash from the 
feature. This does not seem to be occurring for the deeper features, but was observed during 
excavation of the surface features. Alternatively, the early features may be in fact shallow 
cooking hearths and not comparable to the pit-like earth ovens. Understanding these processes is 
important for documenting possible changes in cooking methods over time, considering the age 
of these features, and accurately characterizing the nature of early Holocene thermal technology 
at the site.  
 
Field and Lab methods for addressing these questions of cultural and natural transformation 
processes require careful observation of stratigraphic associations and testing the surrounding 
matrix for associated archaeological remains. The follow procedures are suggested:  
 

 When soil stains are encountered, monitors should ascertain through limited probes if 
they represent the upper part of a more structured feature below.  

 Document stratigraphic profiles when features are found in section walls with overlying 
alluvium. The documentation of coarse sands immediately above the features may 
indicate substantial removal of upper portions and associated activity surfaces.   

 All features will be photographed prior to treatment. After photography, the archaeologist 
will use a shovel or other appropriate implement (i.e., trowel, whisk broom, etc.) to 
gently remove matrix from the margins of the feature to determine its horizontal limits 
through observation. After the feature has been fully exposed, it will be photographed 
again, measured with a clearly visible and appropriately placed scaled north arrow.  
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 Excavate and screen soil to a depth of 10 centimeters in 1-meter by 1-meter units around 
the features to a distance of 3 meters. Increase the depth of recovery and adjust the units 
if positive results are found. Negative results of this effort will support the hypothesis that 
occupational remains have been removed by alluvial action prior to burial. Positive 
results may demonstrate that associated surfaces remain or (if found at depth below the 
top of the feature) may demonstrate the intrusion of an earlier occupational surface.  

 All rocks and other non-matrix items will be pedestaled and left in place until a post-
excavation drawing and photography is complete. Special samples will be taken as 
appropriate from both feature matrix and non-feature matrix as a control. Special studies 
will include flotation samples for paleoethnobotany, soil samples for palynology, 
radiocarbon samples, and any other possible samples that could serve a special study. 
Without exception, a minimum of 1.5 liters of feature matrix will be taken for flotation, 
and the same volume for flotation of a control sample outside of the feature matrix. 
 

 If flaked or milling tools and production debris are recovered during further testing or 
monitoring, the full range of morphological, technological, and residue studies will be 
conducted as has been the practice during the data recovery program. 

 Section features to show alluvial profiles both outside and inside feature before full 
exposure. 

 Carefully record and take close-view photographs of soil stratigraphy, especially 
microstratigraphy (if present) of sands and silts. 

 Take soil (alluvial sand and silt) samples from different microstrata within and without 
the feature. These can be analyzed by a geomorphologist to address questions of water 
velocity and transforming processes accompanying conditions under which the features 
were buried. Adhesive tape can be used to recover in situ sediment of a preserved 
stratigraphic profile if microstratigraphy is observed.  

 Collect all charcoal and ash for radiocarbon, pollen, and paleoenvironmental analysis. 

 All artifacts identified on the surface of the feature (with the exception of burned rocks 
that are not also artifacts—i.e., handstones, millingstones, chopping tools, etc.) will be 
mapped in place and identified with a pin flag or other marker for the photograph. A 10-
centimeter grid will be placed over the entire feature and mapped on graph paper.  

 After formal mapping, excavation, and sampling of deeply buried features, the 
surrounding matrix will be intensively examined for non-feature cultural material. A 
minimum of four STPs will be excavated approximately 3 meters away from the feature 
boundaries, or as appropriate based on horizontal limitations. Should any artifacts be 
found in the STPs, they will be augmented by a 1-meter by 0.5-meter excavation unit to 
determine whether more artifacts are present. If artifacts are present in sufficient 
abundance at or near the surface (i.e., within 15 centimeters of the surface) a shovel 
scrape of appropriate size (but not less than 1 meter by 1 meter) will be excavated over 
the concentration to boost artifact recovery. If sufficient artifacts are identified in any of 
the probing units described above, more formal excavation will be necessary. 
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EARLY HOLOCENE ENVIRONMENTAL CONDITIONS  

Paleonvironmental information on the early Holocene is scant for the Peninsular Ranges and 
upper elevations of the Colorado Desert and is generally known by proxy from packrat midden 
pollen and macrofaunal studies on the low desert of the eastern Colorado Desert, and comparable 
elevations in the Arizona uplands, Mohave Desert, and Great Basin (Van Devender 1990; Van 
Devender and Spaulding 1979, 1983; West et al. 2007). The general consensus is that the early 
Holocene in the upper Sonoran Life Zone was characterized by a transition to present climate 
conditions but with cooler summers and rainfall 20 to 40 percent greater annually and 70 percent 
greater in winter than present. This would help to explain the substantial alluvial deposition and 
energy intensity in the basin during this period, a process that would not permit sufficient time or 
soil conditions for vegetation to stabilize the soils in any event. The upland environment would 
be characterized by mesic woodland plants and singleleaf pinyon ascending to above 1,315 
meters after 11, 000 B.P. with more xeric juniper-scrub live oak woodland or chaparral, as seen 
today. Juniper disappears from lower elevations in the middle Holocene with the advance of 
more desert riparian species Upper Sonoran Desert Pinyon-Juniper Woodland habitat 
characterizes the area today. What differences existed in the early Holocene and what were the 
microenvironmental changes over time is a matter of empirical inquiry.  
 
The extent to which these generalizations apply to the eastern Peninsular Ranges may now be 
addressed by the recovery of pollen and other paleoenvironmental information from these deeply 
buried features and associated strata, now well dated by radiocarbon analysis. This information 
will establish the environmental conditions during which late Paleoindian and early Archaic 
peoples occupied the Jacumba basin and environs. The following field and laboratory methods 
include: 
 

 Collection of soil samples for pollen and phytolith analysis from (1) within the 
ash/charcoal within the features, (2) alluvial sand fill within the feature, (3) alluvial sands 
directly under rocks in the features, and (4) alluvial sands exterior to the features. Other 
samples should be collected as specific morphology of the features may be useful. 
Standard collection protocols should be followed to avoid contamination with modern 
pollen. These dual samples serve two purposes. One is to collect information about the 
local flora. The other is to establish economic pollen and target species of the FAR 
feature uses by comparison of “control samples” from outside of the features and 
especially from alluvial fill within the features and overlaying the charcoal deposits. The 
results of the natural formation processes element of these studies will also inform on the 
interpretation of “control samples”. It is likely that alluvium samples from outside the 
features will predate them and represent the alluvium into which the features were dug. 
The difference in ages is likely to be insignificant, however, given the rapidity of alluvial 
deposition and preliminary review of the radiocarbon dates. 

 Obtain flotation samples for macrofloral analysis, when appropriate, and speciate 
carbonized wood samples by examination of cellular structure.  

 Conduct protein Residue and Gas Chromatography-Mass Spectrometry (GC-MS) 
analysis of rocks and associated sediments to look for biomarkers within the features. 
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EARLY HOLOCENE FAR FEATURE TARGET SPECIES, 
TECHNOLOGY: TRACING THE HISTORY OF THERMAL 
TECHNOLOGY IN THE JACUMBA BASIN 

Basic questions remain to be answered on the target species for the thermal features at SDI-7074, 
especially the newly discovered and yet-to-be discovered early Holocene features. Clear 
environmental associations and residue analyses already indicate that the late Holocene features 
were used to process agave, and probably other associated upper Sonoran plants such as cactus 
(Cummings and Yost 2012). One basic question is whether the same species were present in the 
early Holocene and whether they were also targets of hot rock cookery, in particular. Part of the 
answer will be derived from the paleo-environmental studies; the other part from studies of the 
features themselves. The answers will have far reaching implications in understanding when and 
under what conditions patterns of Archaic period resource-use intensification began. (Questions 
of the cultural-historical identification and differentiation of the Paleoindian and Archaic can be 
addressed when and if diagnostic artifact types are found or during the final synthesis.) 
 
Thoms (2008, 2009) convincingly argues that high concentrations of hot rock technology 
features within specific time periods are a good measure of land-use intensification, often in 
response to higher population densities and reduced mobility. Indirect cooking of foods by first 
heating rocks for earth ovens requires more fuel than direct cooking over a fire, not to mention 
more labor to construct the ovens; all measures of intensification. Hot-rock cookery, as Thoms 
defines it, has several important advantages that are directly relevant to the Western Colorado 
Desert and eastern Peninsular Ranges. Durable rocks capture heat and radiate it for long periods 
of time, up to 72 hours in an earth oven. This is required “to hydrolyze inulin-rich and other 
fructan-rich roots”, including agave, bulbs, roots, and rhizomes. Inulin is a high fiber 
polysaccharide with about 25 to 35 percent of the food energy value of carbohydrates. The lower 
energy content may be compensated for by the general abundance of these foods. Slow cooking 
also helps to detoxify some plant product (Thoms 2008:445). Secondly, heated rocks have a fuel-
sparing potential; that is they can retain heat for long cooking intervals that cannot be attained 
with fast burning and charcoal-poor brush that prevails in lowland desert habitats, although this 
may not have been a factor in the early Holocene. Thirdly, stones can be used to steam food in-
situ within the earth oven.  
 
Earth ovens also permitted the consumption and realization of the nutritional value of previously 
unused or underutilized foods. Thoms (1989, 2009) specifically identifies the target resource for 
large earth oven hot-rock cookery: perennial “root foods” or geophytes with underground roots, 
tubers, rhizomes, or bulbs. Among the best examples is the baking of Camas lily bulbs 
throughout northern California and the Great Basin, and the southern Plateau and Northwest 
Coast (Thoms 2009:576). Agave hearths, however, are among the best examples of southeastern 
San Diego County. Apparently slow and low-heat baking produced the best results for any 
inulin-rich products. 
 
The major research questions to be answered include: Do the early Holocene features at SDI-
7074 represent the same type of hot-rock cookery for agave hearts as represented by late 
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Holocene features at the site? Are they comparable in morphology to later features or is there 
evidence of systematic change over time? What are the target species of these features? 
 
Field and laboratory methods to answer these questions include: 
 

 Collection of all charcoal, internal soils, and ash for pollen and macrofloral studies as 
indicated above. 

 Careful examination of feature morphology, both horizontally and vertically. 

 Collection of all rocks and any associated artifacts for residue studies. 
 
Depending on the results of the investigations, if continuity in adaptive patterns is seen from the 
earliest Holocene, then it would suggest that that the cultural and technological hallmarks of the 
later Archaic were established much earlier than would be expected at a time when hunters and 
gatherers were presumed to have been organized in smaller and more mobile bands. Labor, 
energy, organization, and knowledge of the resource involved in agave processing is presumed to 
represent an intensification on specific seasonally available resources as part of a broad-spectrum 
approach. One logical conclusion may be that hot-rock cookery of specific target species began 
at lower levels of intensification that increased over time in response to environmental and 
demographic conditions. Even the density and distribution of agave may have changed after the 
early Holocene.  
 
Alternatively, the early thermal features may not be functionally equivalent to later features. 
Differences in morphology and evidence of target species may indicate changes in adaptive 
patterns over time that may be examined within the context of different optimal foraging models, 
including diet-breath, patch choice, and others (Bettinger 1987; Kelly 1995). Granted that only a 
very specialized element of the early Holocene hunter-gatherer adaptive tool kit is represented by 
these deeply buried features, the unprecedented early dates and the fact that a respectable sample 
of features are available for study means that these questions can be addressed for the first time 
in this area. They will also for the first time allow results from this region to contribute in a 
modest but meaningful way to early Holocene research in the Mojave Desert and Great Basin. 
Results of the study will be documented in a final analytical report.  
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