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1.0–1 

1.0  INTRODUCTION 
 
 A paleontological resource assessment has been conducted for the San Diego State 
University (SDSU) campus and surrounding areas as a prelude to determining the need to 
implement Mitigation, Monitoring, and Reporting Programs (MMRP) to mitigate against the 
possible loss of nonrenewable paleontological resources (i.e., fossils) during construction of five 
proposed projects contained in the SDSU 2005 Master Plan Revisions.  The California 
Environmental Quality Act (CEQA) considers the potential loss of nonrenewable cultural 
resources, including fossils, as a justification to implement mitigation measures.   
 
 The coastal plain of San Diego County has produced a rich and diverse fossil record that 
is well documented in the published literature.  In addition, the San Diego Natural History 
Museum (SDNHM) in San Diego and the Natural History Museum of Los Angeles County 
(LACMIP) in Los Angeles have extensive collections of fossils from this area.  A summary of 
the paleontological resources of San Diego County (Deméré and Walsh, 1993) provides relevant 
information on the paleontology, distribution, and resource sensitivity of all of the local 
sedimentary formations, and is the single most useful document used by environmental planners 
when assessing the paleontological resource potential and mitigation requirements for local 
construction projects.  This report, in conjunction with the published geologic maps of the 
coastal plain areas of the county (Kennedy, 1975; Kennedy and Peterson, 1975; Kennedy and 
Tan, 1977; Tan and Kennedy, 1996) is indispensable in the evaluation process.   
 
 This paleontological resource assessment is based on the above-mentioned documents, as 
well as information derived from a collections and records search of the Department of 
Paleontology at the San Diego Natural History Museum in San Diego.  Based on the published 
geologic map of the area (Figure 2.0–1), seven geologic units or formations are present in the 
footprint of the SDSU 2005 Master Plan Revisions (Figures 1.0–1 through 1.0–5).  The nature of 
these formations and their likelihood of yielding fossil resources are also discussed in relation to 
the location of the five proposed project areas (Figures 1.0–4 and 1.0–5).  All five areas are 
located in formational units that are proven to be fossiliferous, and all will need the 
implementation of Mitigation, Monitoring, and Reporting Programs to satisfy environmental 
concerns for the preservation of nonrenewable paleontological resources (i.e., fossils) during 
excavation and grading activities concomitant with construction of these proposed projects.      
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2.0–1 

2.0 GEOLOGIC AND STRATIGRAPHIC SETTING 
 
 The San Diego State University campus is located in the City of San Diego 
approximately 10 miles east of the coastline.  Most of the developed part of the campus is 
located in the area southwest from the intersection of the Interstate 8 freeway and College 
Avenue (Figures 1.0–1 through 1.0–3).  Much of the older developed parts of the campus lie on 
the northern edge of the mesa that overlooks the eastward-trending tributary extension of 
Mission Valley proper.  Headward erosion and incision into the mesa from the north has divided 
the campus into several plateau areas separated by several steep-sided canyons.  Some of the 
canyon areas have since been infilled, whereas others remain open.  The canyon walls and 
artificial cuts along them have exposed several geologic formations (Figure 2.0–1, after Kennedy 
and Peterson, 1975, pl. 3B).   
 
 2.1 Published Geology (after Kennedy and Peterson, 1975) 

The geology of the U. S. Geological Survey 7.5-minute, 1:24,000-scale, La Mesa, 
California quadrangle is shown in Figure 2.0–1 (after Kennedy and Peterson, 1975, pl. 3B).  The 
geology of the area is relatively simple, and consists of a basement complex of Lower 
Cretaceous (~ 127 to ~ 116 million year old) metavolcanic rocks (Santiago Peak Volcanics) 
unconformably overlain by a sequence of middle Eocene (~ 47 to ~ 42 million year old) fluvial 
and marine sediments (in ascending order, the Friars Formation, Stadium Conglomerate, and 
Mission Valley Formation), and the middle to upper Pliocene (~ 4 to ~ 2 million year old) San 
Diego Formation, all of which are unconformably capped by marine and fluvial sediments of the 
lower Pleistocene (~ one million year old) Lindavista Formation.  The metavolcanic rocks are 
mainly tuff breccias that overlie andesitic flows that form the core of Cowles Mountain, to the 
north (Walawender, 2000).  The middle Eocene formations are best exposed in the sides of the 
canyons that incise the campus from the north.  The San Diego Formation is exposed only near 
the southwest corner of the campus area and is relatively thin, but may also underlie the 
Lindavista Formation in the shallow subsurface along the southern part of the campus.  The 
Lindavista Formation consists of terrace materials that originally overlay the flat-lying areas of 
the mesa.  The present existence of Lindavista Formation sediments in any particular area has 
probably been most severely affected by urban development, both on the SDSU campus areas 
and in the surrounding neighborhoods.  The geologic formations and their potential for yielding 
fossils are discussed in Section 2.2.   

 
  

 



SDSU Paleontological Assessment 
_____________________________________________________________________________________________________________________ 

 
 
 

 

 
2.0–3 

2.2 Geologic Formations 
Based on the published geologic map of the U. S. Geological Survey 7.5-minute, 

1:24,000-scale La Mesa, Calif. quadrangle (Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 
3B), seven geologic units or formations are identified within the footprint of the San Diego State 
University campus and ancillary properties.  These geologic map units and their abbreviations 
are, from youngest to oldest, Holocene (<10,000 year old) and uppermost Pleistocene (?) 
alluvium and slope wash (Qal+Qsw on Figure 2.0–1), the lower Pleistocene (~ 1 million year 
old) Lindavista Formation (Ql), the middle to upper Pliocene (~ 4 to ~ 2 million year old) San 
Diego Formation (Tsd), the middle Eocene (~ 42 to ~ 47 million year old) Mission Valley 
Formation (Tmv), Stadium Conglomerate (Tst), and Friars Formation (Tf), and the Lower 
Cretaceous (~ 116 to ~ 128 million year old) Santiago Peak Volcanics (Jsp).  These formations 
and their potential for yielding fossils are discussed below.  
 

2.2.1 Alluvium and Slope Wash (upper Pleistocene (?) and Holocene) 
 The term “alluvium” is a general one used for geologically young unconsolidated fine-
grained to coarse-grained materials such as clay, silt, sand, and gravel that have been deposited 
by streams or running water, and usually accumulating in topographic depressions or in the 
bottoms of canyons or stream beds (Bates and Jackson, 1987).  Alluvial deposits are often thin 
and surficial in nature, and not often mapped except in larger streambeds or canyon bottoms.  
Surficial alluvial deposits are generally considered to be geologically quite young and assigned a 
Holocene (<10,000 years) or latest Pleistocene age.   
 

Mapped areas of alluvium and slope wash (Figure 2.0–1, as Qal+Qsw) are present in 
Alvarado Canyon, east of the main campus in the area of the Alvarado medical complex 
(including the areas of the proposed Alvarado Hotel and Alvarado Campus Park), and in the area 
below and to the north of the Interstate 8 freeway in the western half of the area identified as the 
Adobe Falls North Campus area on Figures 1.0–4 and 1.0–5.  A small extension of alluvium 
below the east side of College Avenue has since been removed or covered by canyon infilling 
during construction of Parking Structure 1 and adjacent parking lots. 
 
 Geologically young alluvial materials rarely yield any fossils, and locally such deposits 
are assigned a “low paleontological resource sensitivity” by Deméré and Walsh (1993) and 
typically do not require paleontological monitoring during construction activities (cf. City of San 
Diego Paleontological Guidelines, 2000).  There are no known or recorded fossil localities from 
alluvial deposits within a one-mile radius of the project area (San Diego Natural History 
Museum collection records).  
 

A requirement for monitoring for paleontological resources (i.e., fossils) in areas mapped 
as alluvium or slope wash is not considered to be necessary.  
 
   2.2.2 Lindavista Formation (lower Pleistocene) 
 The Lindavista Formation includes a number of different lithologies, including rust-
colored, very well sorted dune sands (on local “beach ridges”), coarse-grained, often poorly 
sorted sands and sandstones, pebbly sandstones, and pebble-cobble conglomerates, all of which 
overlie older Tertiary formational units from San Onofre, in northern San Diego County, to 
northern Baja California (Tan and Kennedy, 1996; Kennedy, 1975; Kennedy and Peterson, 1975; 
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and Kennedy and Tan, 1977).  The environments of deposition for the Lindavista Formation 
include shallow marine, fluvial, eolian, and terrestrial.  The formation has been assigned a rough 
age estimate of about one million years, based on the extent of racemization of amino acids in 
fossil mollusks, but the formation also includes terrace sediments both older and younger than 
the dated fossil deposits in Tierrasanta.    
 

The Lindavista Formation is mapped (Figure 2.0–1, after Kennedy and Peterson, 1975, 
pl. 3B) across much of the San Diego mesa, including the southern half of the SDSU campus 
above any of the canyon areas.  Remnants of Lindavista Formation sediments may still be 
present near the top of the mesa near the proposed Student Union above old Aztec Bowl, and in 
the vicinity of the proposed East Campus Residence Hall project site on the east side of College 
Avenue.  The presence of Lindavista Formation sediments may depend on how much 
topographic planation has occurred previously in the area as a result of past construction projects 
and landscape contouring related to those changes.  The presence of Lindavista Formation 
sediments should be confirmed by future geotechnical studies in a case-by-case study prior to 
initiation of future construction projects. 
 

Fossils are unusual in the Lindavista Formation and the only published marine 
invertebrate fauna, dominated by bivalve mollusks and barnacles, is from the Tierrasanta 
community of San Diego (Kennedy, 1973), several miles to the north-northwest of the SDSU 
campus area.  The most common fossils from the Lindavista Formation are boreholes made by 
rock-boring clams that have bored into the underlying bedrock when those areas where covered 
by the ocean during past interglacial sea-level highstands (SDNHM and LACMIP collection 
records).  Only rarely is any trace left of the original boring organism.  There are no known or 
recorded fossil localities from the Lindavista Formation within a one-mile radius of the SDSU 
campus area (San Diego Natural History Museum collection records). 
 

Because of the general paucity of fossils in the Lindavista Formation in this region of San 
Diego, the formation has been assigned “moderate paleontological resource sensitivity” by 
Deméré and Walsh (1993).  In the City and County of San Diego, areas assigned a “moderate” or 
“high” paleontological resource sensitivity typically require paleontological monitoring during 
construction related activities such as utility trenching, building excavation, and roadway and 
mass grading operations (cf. City of San Diego Paleontological Guidelines, 2000).   

 
Paleontological monitoring is recommended in those areas where the Lindavista 

Formation is still present (cf. geologic map, Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 
3B).       
 

2.2.3 San Diego Formation (middle to upper Pliocene)  
 The San Diego Formation is a marine sedimentary unit that is thought to represent 
deposition in a large open embayment similar in size and configuration as modern Monterey Bay 
in central California (Deméré and Walsh, 1993; Abbott, 1999).  Typical exposures consist of 
yellowish-gray, fine-grained, friable sandstones, but local pebble gravels are present on Mount 
Soledad, and coarser-grained sands are more common in shallower sediments in the southern 
part of the county.  Exposures of the formation are present on the south and southwest sides of 
the Mount Soledad structural block, and on the south side of Mission Valley and southward as 
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far as northwestern Baja California.  The formation extends eastward into parts of western La 
Mesa and Lemon Grove.  The San Diego Formation on Mount Soledad is about 3.8 to 4.2 
million years old, based on the overlapping age ranges of its contained microfossils (foraminifera 
and calcareous nannoplankton) (Boettcher, 2001; Kling, 2001).  Farther south, for example in 
Chula Vista, surface exposures of the formation represent younger, stratigraphically higher, parts 
of the formation (Deméré and Walsh, 1993).   
 

The San Diego Formation is often abundantly fossiliferous, and has yielded a wide 
variety of fossils, from microscopic forms (calcareous nannoplanckton and foraminifera) to large 
marine mammals (whales).  Fossil types that can be said to typify the formation include marine 
invertebrates, such as microfossils (foraminifera, ostracods), corals, bryozoans (“moss animals”), 
brachiopods (“lamp shells”), sea urchins, sand dollars, bivalve and gastropod mollusks, crabs and 
decapod crustaceans, and barnacles (e.g., Hertlein and Grant, 1960, 1972; Mandel, 1973; Moore, 
1968; Nations, 1975; Ross, 1999; Valentine, 1976; Wicander, 1970; Zullo, 1969).       
 

The San Diego Formation has also yielded a rich assemblage of fossil vertebrates, 
including cartilaginous fish (sharks and rays), bony fish, sea birds, and a variety of marine 
mammals, including dolphins, walruses, sea cow, and several species of whales (Barnes, 1973; 
Deméré, 1981a, b; Chandler, 1990; and references in Deméré and Walsh, 1993).  A variety of 
terrestrial mammals (e.g., rodents, rabbit, horse, camel, sloth, and mammoth and others) are also 
known from the upper part of the formation in more southerly parts of San Diego County 
(Deméré and Walsh, 1993).   
 

The San Diego Formation also yields occasional fossil plant material, although the only 
reported flora is from the Chula Vista area, many miles to the south of the SDSU campus area 
(Axelrod and Deméré, 1984).    
 

There are no known or recorded fossil localities from the San Diego Formation within a 
one-mile radius of the SDSU campus area (San Diego Natural History Museum collection 
records).  The paleontological collections and records search did reveal, however, numerous San 
Diego Formation fossil localities a little farther south beyond the one-mile demarcation line.  
Because the San Diego Formation is so typically fossiliferous, and because fossil collecting 
localities are known from most of the known exposures of the formation (where it is not severely 
weathered), Deméré and Walsh (1993) have assigned “high paleontological resource sensitivity” 
to the formation. 

 
Paleontological monitoring is recommended in those areas where the San Diego 

Formation is exposed (in the southwestern part of the SDSU campus and vicinity) or may be 
present in the shallow subsurface below the Lindavista Formation (i.e., the southern part of the 
SDSU campus area) (cf. geologic map, Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).       
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2.2.4 Mission Valley Formation (middle Eocene) 
 The Mission Valley Formation in its type area in Mission Valley consists of light gray-
colored, fine-grained marine sandstones (Kennedy and Moore, 1971).  In the eastern areas of 
outcrop, the formation consists largely of medium-grained, fluvial sandstones and green and 
brown non-marine mudstones (Deméré and Walsh, 1993).  The Mission Valley Formation has 
been dated by argon-argon methods at about 42 million years (Obradovich, in Berry, 1991). 
 
 In the vicinity of the SDSU campus, the Mission Valley Formation has been mapped 
above the Stadium Conglomerate in the main (older) part of campus, and around the edges of the 
mesa areas near the tops of the canyons that incise the mesa from the north (Figure 2.0–1, after 
Kennedy and Peterson, 1975, pl. 3B).  The Mission Valley Formation should also be present in 
the shallow subsurface below the overlying Lindavista Formation across most of the campus, 
except where it is overlain by the San Diego Formation in the southwest parts of campus.  Where 
covered by the Lindavista Formation, the presence or absence of San Diego Formation sediments 
above the Mission Valley Formation must be confirmed by geotechnical investigations prior to 
initiation of any construction projects.   
 
 The marine parts of the Mission Valley Formation have produced a variety of abundant 
and generally well preserved fossils, including microfossils (foraminifera), bivalve and gastropod 
mollusks, decapod crustaceans (crabs and relatives), and sea urchins (see references in Deméré 
and Walsh, 1993).  Vertebrate fossils from the Mission Valley Formation include a variety of 
cartilaginous fish (sharks and rays), as well as teeth, bones and otoliths (ear stones) of bony fish.  
Fluvial sediments of the Mission Valley Formation often yield pieces of petrified wood, as well 
as a diverse assemblage of terrestrial mammals (e.g., opossums, insectivores, bats, primates, 
rodents and larger grazing animals) (see references in Deméré and Walsh, 1993).   
 

A museum collections and records search identified four fossil localities in the vicinity of 
the SDSU campus (Figure 3.0-1).  Three localities near the southwest part of campus (SDNHM 
localities 3426, 3427, and 3429) yielded a variety of isolated small-mammal teeth, lizard jaw 
fragments and scutes, as well as shark and ray teeth and bony-fish vertebrae (see faunal lists in 
Appendix I).  The fossil vertebrates from these localities are cited in two papers by Walsh (1991, 
1996).  The fossil locality from an area northeast of campus yielded several species of marine 
bivalve mollusks and one species of marine gastropod (SDNHM locality 3746; see Appendix I 
for a faunal list). 

 
Paleontological monitoring is recommended in those areas where the Mission Valley 

Formation is mapped or exposed or may be present in the subsurface below the Lindavista 
Formation and/or the San Diego Formation (cf. geologic map, Figure 2.0–1, after Kennedy and 
Peterson, 1975, pl. 3B). 

 
2.2.5 Stadium Conglomerate (middle Eocene) 

 The Stadium Conglomerate in its type area in Mission Valley near Qualcomm Stadium 
consists of two cobble conglomerate units that may be up to 200 feet thick.  Sandstone lenses are 
common throughout the unit.  On the basis of overlapping age ranges, the upper part of the 
formation, as exposed in Murphy Canyon is assigned a middle Eocene age (~ 43 million years) 
(Walsh, 1991; Deméré and Walsh, 1993).  In the vicinity of the SDSU campus, the Stadium 
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Conglomerate is overlain by the Mission Valley Formation and exposed only in the canyon areas 
and below the tops of the mesa areas.  Mapped exposures of the Stadium Conglomerate are 
present in the canyon of old Aztec Bowl and the proposed new Student Union, along College 
Avenue and proposed site of the East Campus Residence Hall Expansion project, and in the areas 
of the proposed Alvarado Hotel and Alvarado Campus Park projects (Figure 2.0–1, after 
Kennedy and Peterson, 1975, pl. 3B).  Mapped exposures of Stadium Conglomerate below the 
north side of the Interstate 8 freeway may have to be re-evaluated, based on the formational 
assignment to the Friars Formation upsection at SDNHM localities 3414 and 3430 (Figure 3.0–
1).    
 
 The upper member of the Stadium Conglomerate west of campus has yielded 
microfossils (foraminifera) as well as marine mollusks (see references in Deméré and Walsh, 
1993).  In the eastern part of the outcrop area, the formation is largely non-marine, and has 
yielded a diverse assemblage of terrestrial mammals, such as opossums, insectivores, primates, 
rodents, carnivores, rhinoceros, and artioddactyls (Walsh, 1991; Deméré and Walsh, 1993). 
 

A museum collections and records search identified a single fossil locality (SDNHM 
locality 3701) northwest of the SDSU campus along Waring Road (Figure 3.0–1).  The 
microvertebrate screen-washed sample yielded a variety of small-mammal teeth as well as a bat 
molar (see faunal list in Appendix I).  The vertebrate fauna from this locality is referenced in two 
papers by Walsh (1996, 1997).   

 
Paleontological monitoring is recommended in those areas where the Stadium 

Conglomerate is mapped or exposed or may be present in the subsurface below the Lindavista 
Formation, the San Diego Formation (i.e., the southern part of the SDSU campus area), or the 
Mission Valley Formation (cf. geologic map, Figure 2.0-1, after Kennedy and Peterson, 1975, pl. 
3B).  
 

2.2.6 Friars Formation (middle Eocene) 
 The Friars Formation is almost entirely fluvial in origin and consists mainly of light-gray, 
medium-grained sandstones and greenish, reddish, and brown siltstones and mudstones 
(Kennedy, 1975; Deméré and Walsh, 1993).  Occasional marine facies are also present in the 
western areas of outcrop, but too far west to be present in the vicinity of the SDSU campus.  The 
Friars Formation is the oldest, and stratigraphically lowest of the middle Eocene formations in 
the area.  Mapped exposures of the formation are limited to the north side of the Interstate 8 
freeway, in the proposed Adobe Falls/North Campus area of the proposed Master Plan Revisions 
(Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  However, two fossil localities (Figure 
3.0–1; SDNHM localities 3414 and 3430) collected in the artificial cuts above Parking Lot X on 
the north side of the main campus have been assigned to the Friars Formation by Walsh (1996).  
If correctly assigned, then parts of the campus mapped as the Stadium Conglomerate by 
Kennedy and Peterson (1975) may need to be re-evaluated.  The contact between the Friars 
Formation and the overlying Stadium Conglomerate is placed at about the 340 to 350 foot 
elevation contour (Appendix I, SDNHM locality 3430 description).  The Friars Formation has 
been assigned an age of ~ 45 to ~ 46 million years on the basis of its included vertebrate 
assemblages (Deméré and Walsh, 1993).  
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 The eastern, non-marine exposures of the Friars Formation have produced rich and 
diverse assemblages of terrestrial vertebrate fossils, such as opossums, insectivores, primates, 
rodents, artiodactyls, and perissodactyls (see references in Deméré and Walsh, 1993).  The Friars 
Formation has also yielded important fossil leaf floras (e.g., Myers, 2003).  
 

A museum collections and records search identified two fossil localities on the north side 
of the main SDSU campus in artificial cuts on the south side of Parking Lot X (Figure 3.0–1).  
The two localities (SDNHM localities 3414 and 3430) yielded a variety of isolated small-
mammal teeth and lizard teeth, jaw fragments and scutes (see faunal lists in Appendix I).  The 
fossil vertebrates from these two localities are referenced in Walsh (1996).  

 
Paleontological monitoring is recommended in those areas where the Friars Formation is 

mapped or exposed or may be present in the subsurface below the Stadium Conglomerate (cf. 
Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  

 
2.2.7 Santiago Peak Volcanics (Lower Cretaceous) 

 The name Santiago Peak Volcanics is based on exposures of slightly to moderately 
metamorphosed volcanic rocks in the Santa Ana Mountains of Orange County, California.  
Similar rocks are present in a discontinuous belt that extends from Orange and Riverside 
Counties southward to northwestern Baja California.  Lithologically, the formation is composed 
mainly of volcanic breccias, and lesser amounts of volcanic tuffs and flow rocks (Deméré and 
Walsh, 1993; Abbott, 1999; Walawender, 2000).  Based on several argon-argon age 
determinations, the metavolcanic rocks can be assigned an age somewhere in the range between 
~ 128 and ~ 117 million years ago.  Previous late Jurassic age estimates for fossils from the 
metasedimenary rocks in northern San Diego County are based on exposures that are now 
thought to represent a distinctly older metasedimentary unit (Abbott, 1999; Walawender, 2000). 
 
 Local exposures of the Santiago Peak Volcanics are present on the northeast side of the 
SDSU campus, and northeastward, comprising most of Cowles Mountain.  The metavolcanic 
rocks on the SDSU campus and vicinity of Del Cerro are mainly tuff breccias that overlie the 
intrusive rocks that make up the core of Cowles Mountain (Walawender, 2000).  As mapped 
(Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B), the metavolcanics are present in the 
eastern half of the Adobe Falls/North Campus area, and possibly along the margin of Alvarado 
Creek on the west side of the proposed Alvarado Campus Park area.  
 

The well known reports of Late Jurassic fossils, marine bivalves and belemnites (Fife et 
al., 1967; Abbott, 1999), from metasedimentary rocks in northern San Diego County previously 
assigned to the Santiago Peak Volcanics are now best assigned to a distinctly older, unnamed 
formational unit (Abbott, 1999; Walawender, 2000).   Although the volcanic breccias have been 
reported to yield some fossil wood (Deméré and Walsh, 1993), the presence of fossils in these 
metavolcanic sediments is so unlikely that the formation has been assigned “marginal 
paleontological resource sensitivity” (Deméré and Walsh, 1993).  However, a single marine clam 
found as float below Parking Lot A on the northeast side of campus is of a type unknown from 
the San Diego area, and if possibly derived from weathered tuff breccias in this area would 
represent a very important discovery.  However, until a pending study is completed, the 
likelihood of this being proven is still too slight to require monitoring of exposures of the 
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Santiago Peak Volcanics during mitigation activities concomitant with future construction 
projects. 
 

A collections and records search at the local San Diego Natural History Museum did not 
reveal any fossil localities in the vicinity of the SDSU campus or surrounding areas. 

 
Paleontological monitoring is not recommended nor considered necessary in those areas 

where the Santiago Peak Volcanics are mapped or exposed (cf. geologic map, Figure 2.0–1, after 
Kennedy and Peterson, 1975, pl. 3B).  
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3.0 RECORDS SEARCH 
 
 A museum collections and records search was conducted at the San Diego Natural 
History Museum’s Department of Paleontology (SDNHM) in order to document the presence of 
recorded fossil localities within a one-mile radius of the perimeter of the SDSU campus.  The 
records search yielded seven fossil localities in the vicinity, two of which are located on the 
SDSU campus (Figure 3.0–1).  The two SDSU campus localities (SDNHM localities 3414 and 
3430) are recorded as from the middle Eocene Friars Formation, although mapped as Stadium 
Conglomerate (Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  Locality descriptions 
for each, and their resulting faunal elements are given in Appendix I.  Four localities (SDNHM 
localities 3426, 3427, 3429, and 3746) represent the middle Eocene Mission Valley Formation.  
The first three of these are located just southwest of the campus area, and the fourth is located 
about a mile northeast of the campus (Figure 3.0–1).  The seventh locality (SDNHM locality 
3701) represents the Stadium Conglomerate and is located on Waring Road about a mile 
northwest from the campus (Figure 3.0–1).  The fossil localities are discussed below and are 
arranged in numerical order. 
 
 SDNHM locality 3414.  Friars Formation.  This locality represents a microvertebrate 
screen-washed sample from a north-facing cut on the south side of Parking Lot X, on the north 
side of the main SDSU campus (Figure 3.0–1).  Fossils from locality 3414 are highly 
disarticulated and consist mainly of isolated teeth and jaw fragments of small mammals and 
lizards (see Appendix I for faunal list).  The fauna from SDNHM locality 3414 is referenced in 
Walsh (1996).  
 
 SDNHM locality 3426.  Mission Valley Formation.  This locality represents a 
microvertebrate screen-washed sample from a west-facing roadcut on Collwood Boulevard about 
470 meters south of Montezuma Road, southwest of the SDSU campus (Figure 3.0–1).  Fossils 
from locality 3426 consist primarily of isolated small-mammal teeth and lizard jaw fragments 
and scutes (see Appendix I for faunal list).  The fauna from SDNHM locality 3426 is referenced 
in Walsh (1996). 
 
 SDNHM locality 3427.  Mission Valley Formation.  This locality represents a 
microvertebrate screen-washed sample from a west-facing roadcut on the east side of Collwood 
Boulevard about 120 meters south of Montezuma Road, southwest of the SDSU campus (Figure 
3.0–1).  Fossils from locality 3427 include a few shark teeth, ray teeth, and several bony-fish 
vertebrae.  The collections have not been curated, and an identified faunal list is not available for 
this collection.   
 

SDNHM locality 3429.  Mission Valley Formation.  This locality represents a 
microvertebrate screen-washed sample from a large south-facing roadcut on the north side of the 
intersection of Collwood Boulevard and Montezuma Road, southwest of the SDSU campus 
(Figure 3.0–1).  Fossils from locality 3429 are comprised mostly of shark teeth, bony-fish teeth 
and vertebrae, and a few isolated teeth of small mammals.  The collections have not been 
curated, but are referenced in Walsh (1991, 1996).   
 SDNHM locality 3430.  Friars Formation.  This locality represents a microvertebrate 
screen-washed sample from a north-facing cut on the southeast side of Parking Lot X, on the 
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north side of the main SDSU campus (Figure 3.0–1).  Fossils at locality 3430 consist primarily of 
isolated small-mammal teeth and lizard jaw fragments and scutes (see Appendix I for faunal list).  
The fauna from SDNHM locality 3430 is referenced in Walsh (1996).  
 
 SDNHM locality 3701.  Stadium Conglomerate.  This locality represents a 
microvertebrate screen-washed sample from a large west-facing roadcut on the east side of 
Waring Road northwest of the SDSU campus (Figure 3.0–1).  Fossils at locality 3701 include a 
bat tooth, and teeth of small rodents (see Appendix I for faunal list).  The fauna from SDNHM 
locality 3701 is referenced in Walsh (1996, 1997).  
 
 SDNHM locality 3746.  Mission Valley Formation.  This locality represents fossils 
collected during grading activities during construction of the Alvarado Water Filtration Plant in 
1999 (off the right edge of Figure 3.0–1).  Fossils from this locality are all marine mollusks, and 
include one gastropod and several species of bivalves (clams) (see Appendix I for faunal list).  
 
 Because collections and records searches of public and private institutions that hold 
paleontological collections only provide information on what has already been found, they 
provide only a minimum indication of what may be present in an area or may be uncovered in 
the future.  As such, they are guideposts for future investigations, and serve to aide in the process 
of needed mitigation efforts rather than as a replacement for them.          
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4.0 PALEONTOLOGICAL MITIGATION OF PROPOSED COMPONENTS OF 
SDSU 2005 MASTER PLAN REVISIONS 

 
 Physical improvements to the SDSU campus are proposed at five distinct campus 
locations, as shown on Figures 1.0–4 and 1.0–5.  These projects and their locations are:  1) the 
Adobe Falls/North Campus development area on the north side of the Interstate 8 freeway; 2), 
the Alvarado Campus Park, which includes the current area of the Alvarado medical complex 
and Parking Lot D; 3), the proposed new Student Union in the area of Parking Lot L; 4), the 
proposed East Campus Residence Hall Expansion in Parking Lot G; and 5), the proposed 
Alvarado Hotel in Parking Lot C.  Although the geologic settings at each of these areas differ 
slightly (cf. Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B), all of the project areas 
contain exposures of formations that have a proven fossil record (Deméré and Walsh, 1993), and 
will thus require a paleontological mitigation, monitoring and reporting program be implemented 
upon beginning of construction (i.e., excavation related activities).  The five project areas 
identified in the SDSU 2005 Master Plan Revisions and the fossiliferous formations that will 
need to be mitigated are discussed below.      
 
 4.1 Adobe Falls/North Campus Development (North of Interstate 8) 
 The Adobe Falls/North Campus development area is divided into a western and an 
eastern part (Figure 1.0–4).  The western part is mainly in areas mapped as Quaternary alluvium 
and slope wash, which overlies the middle Eocene Friars Formation.  Because the Friars 
Formation has yielded important invertebrate and vertebrate faunas as well as floral assemblages, 
it has been assigned a “high paleontological resource sensitivity” (Deméré and Walsh, 1993), 
and thus will require paleontological monitoring of any construction-related activities that might 
adversely affect any paleontological resources.  Marine vertebrate fossils have been recovered 
previously from the Friars Formation on the south side of Interstate 8 on the SDSU campus 
(Figure 3.0–1, SDNHM localities 3414 and 3430).  The nature of any construction projects, and 
the depth to which surficial materials (i.e., alluvium and slope wash) are excavated will 
determine the degree to which the area will require monitoring.  A geotechnical study prior to 
any construction activities should help delimit the areas that will need paleontological 
monitoring.  The eastern area is mainly mapped as Santiago Peak Volcanics.  Although the 
Lower Cretaceous parts of the formation are not known to be fossiliferous and are only assigned 
a “marginal paleontological resource sensitivity” (Deméré and Walsh, 1993), a fossil marine 
clam of a type not otherwise known from San Diego County was found as float below Parking 
Lot A, with a possible source being the weathered outcrops of the tuff breccias exposed on 
campus.  Although the possibility that this single fossil came from local exposures of the 
Santiago Peak Volcanics is tenuous at best, it does suggest that a further study might be 
indicated.  If, by the slightest chance, the local exposures did yield identifiable fossils, 
monitoring of nearby exposures of the volcaniclastic (tuff-breccia) parts of the formation would 
be highly justified.    
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4.2 Alvarado Campus Park  (Parking Lot D and Alvarado Medical Center) 
 The Alvarado Campus Park project area (Figures 1.0–4 and 1.0–5), encompassing the 
present Alvarado medical complex and Parking Lot D, are located on mapped exposures of the 
middle Eocene Stadium Conglomerate.  A small exposure of Santiago Peak Volcanics is present 
on the west side of the project area, and the creek bed of Alvarado Creek is mapped as alluvium 
(Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  Exposures here of Santiago Peak 
Volcanics and streambed alluvium along the present creek need not be monitored.  The Stadium 
Conglomerate, however, is assigned a “high paleontological resource sensitivity” by Deméré and 
Walsh (1993), and will require paleontological monitoring of construction projects that might 
adversely affect any fossil resources.  The Stadium Conglomerate has yielded microvertebrate 
fossils in exposures to the northwest of campus (Figure 3.0–1, SDNHM locality 3701), 
indicating the need for paleontological monitoring for this project.    

 
 4.3 Student Union (Parking Lot L)  
 The proposed new Student Union building will be constructed in the present location of 
Parking Lot L, across the northern end of old Aztec Bowl, and north of the Cox Arena (Figures 
1.0–4 and 1.0–5).  The major part of the sidewalls of Aztec Bowl are mapped as the middle 
Eocene Stadium Conglomerate (Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  The 
nature of the cobbles and boulders from this unit, and of sandstone lenses within the formation, 
are evident in old photographs taken during the construction of Aztec Bowl (see Appendix J in 
the San Diego State University Student Activity Center, vol. 2, Appendices to Draft Supplement 
to Final Supplemental Environmental Impact Report).  The middle Eocene Mission Valley 
Formation is also mapped around the perimeter of Aztec Bowl, and the adjoining mesa top is 
mapped as the lower Pleistocene Lindavista Formation.  The presence of Mission Valley 
Formation sediments should be confirmed by a geotechnical study before the advent of any 
construction activities.  However, both the Mission Valley Formation and the Stadium 
Conglomerate are assigned “high paleontological resource sensitivity” and the Lindavista 
Formation “moderate paleontological resource sensitivity” by Deméré and Walsh (1993), and 
thus would require paleontological monitoring to mitigate against the possible loss of 
paleontological resources (i.e., fossils) during any construction-related activities.     
 
 4.4 East Campus Residence Hall Expansion (Parking Lot G)  
 The proposed East Campus Residence Hall Expansion will be constructed in the present 
location of Parking Lot G, on the east side of College Avenue on the southeast side of campus 
(Figures 1.0–4 and 1.0–5).  The area as mapped (Figure 2.0–1, after Kennedy and Peterson, 
1975, pl. 3B) consists of the middle Eocene Stadium Conglomerate overlain, at least in part, by 
the lower Pleistocene Lindavista Formation.  The Stadium Conglomerate is assigned “high 
paleontological resource sensitivity” and the Lindavista Formation “moderate paleontological 
resource sensitivity” by Deméré and Walsh (1993), and both would thus require paleontological 
monitoring to mitigate against the possible loss of paleontological resources (i.e., fossils) during 
construction-related activities.   The Stadium Conglomerate has yielded microvertebrate fossils 
in exposures to the northwest of campus (Figure 3.0–1, SDNHM locality 3701), supporting the 
necessity for paleontological monitoring for this project.     
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 4.5 Alvarado Hotel (Parking Lot C) 
 The proposed site for the new Alvarado Hotel in the present area of Parking Lot C is 
located between the proposed Alvarado Campus Park and the main SDSU campus (Figures 1.0–
4 and 1.0–5).  The area of the new hotel is mapped as the middle Eocene Stadium Conglomerate 
(Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 3B).  The Stadium Conglomerate is 
assigned “high paleontological resource sensitivity” by Deméré and Walsh (1993), and would 
thus require paleontological monitoring to mitigate against the possible loss of paleontological 
resources (i.e., fossils) during construction-related activities.  The Stadium Conglomerate has 
yielded microvertebrate fossils in exposures to the northwest of campus (Figure 3.0–1, SDNHM 
locality 3701), supporting the necessity for paleontological monitoring for this project. 
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5.0 SUMMARY 
 
  
 A paleontological resource assessment has been made of the San Diego State University 
campus (Figures 1.0–2 through 1.0–5) in response to environmental concerns generated by the 
proposed SDSU 2005 Campus Master Plan Revisions.  The five proposed project areas are: 1) 
Adobe Falls/North Campus development, on the north side of the Interstate 8 freeway; 2) 
Alvarado Campus Park, in the area of the Alvarado medical complex and Parking Lot D; 3) a 
new Student Union, in the area of Parking Lot L; 4) East Campus Residence Hall Expansion, in 
the area of Parking Lot G; and 5) a new Alvarado Hotel, in the area of Parking Lot C.  The need 
for a paleontological mitigation, monitoring and reporting program for each of these project 
areas is based on the presence of geologic formations that have a proven paleontological record.   
 

A geologic map of the campus area (Figure 2.0–1, after Kennedy and Peterson, 1975, pl. 
3B) documents the presence of five geologic formations that locally have yielded fossil 
invertebrates, fossil vertebrates, and/or fossil plants.  These formations are, from youngest to 
oldest, the lower Pleistocene (~ 1 million year old) Lindavista Formation, the middle to upper 
Pliocene (~ 4 to ~ 2 million year old) San Diego Formation, and the middle Eocene (~ 42 to ~ 47 
million year old) Mission Valley Formation, Stadium Conglomerate and Friars Formation.  The 
Lower Cretaceous (~ 120 million year old) Santiago Peak Volcanics may possibly be locally 
fossiliferous pending a further investigation.  Late Jurassic fossils are known from other parts of 
the “Santiago Peak Volcanics” several miles distant from the campus, but may represent a 
distinct formation.  Deméré and Walsh (1993) have assigned  “paleontological resource 
sensitivity” rating to all of the formations in San Diego County.  Of the formations identified 
within the footprint of the SDSU planned campus developments, the Lindavista Formation is 
assigned a “moderate paleontological resource sensitivity” rating, and the San Diego Formation, 
the Mission Valley Formation, the Stadium Conglomerate, and the Friars Formation have all 
been assigned a “high paleontological resource sensitivity” rating by Deméré and Walsh (1993).  
The metavolcanic parts (andesitic flows and tuff breccias) of the Santiago Peak Volcanics have 
been assigned a “marginal paleontological resource sensitivity.” 

 
Based on the presence of one or more geologic formations with proven paleontological 

resources (i.e., proven fossil record), all of the five proposed project areas will require that a 
Mitigation, Monitoring, and Reporting Program be implemented in order to mitigate against the 
potential loss of paleontological resources during the course of trenching, excavation and/or 
roadway and mass grading activities concomitant with construction of these developments.  The 
proposed projects and the fossiliferous formations that would be impacted by construction 
related activities are:  1) Adobe Falls/North Campus development:  Friars Formation and 
possibly Santiago Peak Volcanics; 2) Alvarado Campus Park:  Stadium Conglomerate; 3) 
Student Union:  Lindavista Formation, Mission Valley Formation, Stadium Conglomerate; 4) 
East Campus Residence Hall Expansion:  Lindavista Formation, Stadium Conglomerate; and 5) 
Alvarado Hotel:  Stadium Conglomerate.  However, because much of the campus area has 
already been subjected to surficial modifications as a result of building construction, grading, 
landscaping, and canyon infilling, the presence of any particular formation should be confirmed 
by geotechnical investigations prior to initiation of construction activities. 
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