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1.0 INTRODUCTION

This report presents the results of the geological map and literature review, museum,
and records search completed for the Clearlake Redevelopment Project (project) east of
Clearlake, Lake County, California (Figures 1,2). The current boundaries for the 54-acre
project are the 18th Avenue extension and Victor Street to the north, state route 53 to
the east, and Old Highway 53 to the south and west. The project is located at the
intersection of the Clearlake Highlands and Lower Lake, California, 7.5 USGS quadrangle
maps, occupying Section 34, T13N, R7W.

The broad plans call for redeveloping the former Pearce Airport and current Public Works
yard into a new mixed-use hub and destination gathering space that provides medical,
hospitality, residential, shopping and restaurant venues. Specific plans have not been
provided but include hotels, general fast-food restaurants, medical offices and a hospital,
multi-family townhomes, apartments and condos, and open spaces.

The current study was completed in accordance with the California Environmental Quality
Act (CEQA) as required by Lake County Planning Division. This report was authored by
Sub-Terra Heritage Resource Investigations at the request of Price Consulting Services to
assess the potential for project activity to impact sensitive paleontological resources.

Figure 1. Regional vicinity map for the Clearlake Airport Redevelopment Project.
Project location near Clearlake, showing relation to major roads. Imagery from Google Earth Pro.



Figure 2. Detailed project location map in relation to local roads.
Project boundary estimated from engineering reports. Background image from Google Earth Pro.

2.0 DEFINITION AND SIGNIFICANCE OF PALEONTOLOGICAL RESOURCES

Paleontology is a multidisciplinary science that combines elements of geology, biology,
chemistry, and physics in an effort to understand the history of life on earth. Fossils are the
remains, imprints, or traces of once-living organisms preserved in rocks and sediments.
These include mineralized, partially mineralized, or un-mineralized bones and teeth, soft
tissues, shells, wood, leaf impressions, footprints, burrows, and microscopic remains.
Paleontological resources include not only fossils themselves, but also the associated rocks
or organic matter and the physical characteristics of the fossils’ associated sedimentary
matrix.

The fossil record is the only evidence that life on earth has existed for more than 3.6 billion
years. Fossils are considered non-renewable resources because the organisms they
represent no longer exist (Scott and Springer, 2003). Thus, once destroyed, a fossil can
never be replaced (Murphey and Daitch, 2007). Fossils are important scientific and
educational resources and can be used to:

e study phylogenetic relationships amongst extinct organisms, as well as their
relationships to modern groups;



e elucidate the taphonomic, behavioral, temporal, and diagenetic pathways
responsible for fossil preservation, including the biases inherent in the fossil record;

e reconstruct ancient environments, climate change, and paleoecological
relationships;

e provide a measure of relative geologic dating which forms the basis for
biochronology and biostratigraphy, and which is an independent and corroborating
line of evidence for isotopic dating;

e study the geographic distribution of organisms and tectonic movements of land
masses and ocean basins through time;

e study patterns and processes of evolution, extinction, and speciation; and

e identify past and potential future human-caused effects to global environments and
climates (Murphey and Daitch, 2007).

2.1 PALEONTOLOGICAL SENSITIVITY ASSESSMENT

As defined by the Society of Vertebrate Paleontology (SVP, 2010, p. 11), “significant
paleontological resources are fossils and fossiliferous deposits, here defined as consisting
of identifiable vertebrate fossils, large or small, uncommon invertebrate, plant, and trace
fossils, and other data that provide taphonomic, taxonomic, phylogenetic, paleoecologic,
stratigraphic, and/or biochronologic information. Paleontological resources are considered
to be older than recorded human history and/or older than middle Holocene (i.e., older
than about 5,000 radiocarbon years).”

Significant fossiliferous deposits are defined by the SVP (1995, p. 26) as “a rock unit or
formation which contains significant nonrenewable paleontologic resources, here defined
as comprising one or more identifiable vertebrate fossils, large or small, and any associated
invertebrate and plant fossils, traces, and other data that provide taphonomic, taxonomic,
phylogenetic, ecologic, and stratigraphic information (ichnites and trace fossils generated
by vertebrate animals, e.g., trackways, or nests and middens which provide datable
material and climatic information).”

Based on the significance definitions of the SVP (1995, 2010), all identifiable vertebrate
fossils are considered to have significant scientific value. This position is adhered to
because vertebrate fossils are relatively uncommon, and only rarely will a fossil locality
yield a statistically significant number of specimens of the same genus. Therefore, every
vertebrate fossil found has the potential to provide significant new information on the
taxon it represents, its paleoenvironment, and/or its distribution. Furthermore, all geologic
units in which vertebrate fossils have previously been found are considered to have high
sensitivity. [dentifiable plant and invertebrate fossils are considered significant if found in
association with vertebrate fossils or if defined as significant by project paleontologists,
specialists, or local government agencies.

A geologic unit known to contain significant fossils is considered to be “sensitive” to
adverse impacts if there is a high probability that earth-moving or ground-disturbing
activities in that rock unit will either disturb or destroy fossil remains directly or indirectly.




This definition of sensitivity differs fundamentally from the definition for archaeological
resources because the boundaries of archaeological sites define the areal extent of the
resource. However, paleontological sites, encompass the containing sedimentary rock unit
or formation is fossiliferous. The limits of the entire rock formation, both areal and
stratigraphic, therefore define the scope of the paleontological potential in each case (SVP,
1995). Table 1 provides the formal definitions of scientific potential that are used in
accessing paleontological resources in the state of California.

Table 1. Paleontological Potential of Rock Units (SVP, 2010)

High Potential. Rock units from which vertebrate or significant invertebrate, plant, or trace fossils have
been recovered are considered to have a high potential for containing additional significant paleontologic
resources. Rocks units classified as having high potential for producing paleontological resources include|
but are not limited to, sedimentary formations and some volcaniclastic formations (e. g., ashes or tephras]
and some low-grade metamorphic rocks which contain significant paleontological resources anywhere
within their geographical extent, and sedimentary rock units temporally or lithologically suitable for the
preservation of fossils (e. g, middle Holocene and older, fine-grained fluvial sandstones, argillaceous and
carbonate-rich paleosols, cross-bedded point bar sandstones, fine-grained marine sandstones, etc.).

Paleontological potential consists of both (a) the potential for yielding abundant or significant vertebrate
fossils or for yielding a few significant fossils, large or small, vertebrate, invertebrate, plant, or trace fossil
and (b) the importance of recovered evidence for new and significant taxonomic, phylogenetic,
paleoecologic, taphonomic, biochronologic, or stratigraphic data. Rock units which contain potentially
datable organic remains older than late Holocene, including deposits associated with animal nests or
middens, and rock units which may contain new vertebrate deposits, traces, or trackways are also
classified as having high potential.

Undetermined Potential. Rock units for which little information is available concerning their
paleontological content, geologic age, and depositional environment are considered to have undeterminei
potential. Further study is necessary to determine if these rock units have high or low potential to contair
significant paleontological resources. A field survey by a qualified professional paleontologist to
specifically determine the paleontological resource potential of these rock units is required before a
paleontological resource impact mitigation program can be developed. In cases where no subsurface datq
are available, paleontological potential can sometimes be determined by strategically located excavations|
into subsurface stratigraphy.

Low Potential. Reports in the paleontological literature or field surveys by a qualified professional
paleontologist may allow determination that some rock units have low potential for yielding significant
fossils. Such rock units will be poorly represented by fossil specimens in institutional collections, or basec
on general scientific consensus only preserve fossils in rare circumstances and the presence of fossils is t}
exception not the rule, e. g. basalt flows or Recent colluvium. Rock units with low potential typically will
not require impact mitigation measures to protect fossils.

No Potential. Some rock units have no potential to contain significant paleontological resources, for
instance high grade metamorphic rocks (such as gneisses and schists) and plutonic igneous rocks (such aj
granites and diorites). Rock units with no potential require no protection nor impact mitigation measures
relative to paleontological resources.




Fossils are contained within surficial sediments or bedrock, and paleontologists cannot
know either the quality or quantity of fossils prior to natural erosion or human-caused
exposure. As a result, even in the absence of surface fossils it is necessary to assess the
sensitivity of rock units based on their known potential to produce significant fossils
elsewhere within the same geologic unit (both within and outside the study area), a similar
geologic unit, or based on whether the unit in question was deposited in a type of
environment that is known to be favorable for fossil preservation.

3.0 REGULATORY FRAMEWORK
3.1 STATE OF CALIFORNIA
California Environmental Quality Act

The California Environmental Quality Act (CEQA) is the principal statute governing
environmental review of projects occurring in the state and is codified at California Public
Resources Code (PRC) Section 21000 et seq. CEQA requires lead agencies to determine
whether a proposed project would have a significant effect on the environment, including
significant effects on paleontological resources. Guidelines for the Implementation of CEQA,
as amended December 28, 2018 (Title 14, Chapter 3, California Code of Regulations 15000
et seq.), define procedures, types of activities, persons, and public agencies required to
comply with CEQA. Section VII(f) of the Environmental Checklist (State CEQA Guidelines:
Appendix G) asks whether a project would directly or indirectly destroy a unique
paleontological resource and result in impacts to the environment.

Other state requirements for paleontological resource management are included in the
Public Resources Code (Chapter 1.7), Section 5097.5 and 30244. These statutes prohibit
the removal of any paleontological site or feature on public lands without permission of the
jurisdictional agency, define the removal of paleontological sites or features as a
misdemeanor, and require reasonable mitigation of adverse impacts to paleontological
resources from developments on public (state) lands.

California Penal Code Section 622.5

California Penal Code Section 622.5 provides the following: “Every person, not the owner
thereof, who willfully injures, disfigures, defaces, or destroys any object or thing of
archeological or historical interest or value, whether situated on private lands or within
any public park or place, is guilty of a misdemeanor.”

California PRC Section 5097.5

California Public Resources Code (PRC) Section 5097.5 provides protection for
paleontological resources on public lands, where Section 5097.5(a) states, in part, that:




“No person shall knowingly and willfully excavate upon, or remove, destroy,
injure, or deface, any historic or prehistoric ruins, burial grounds,
paleontological or vertebrate paleontological site, including fossilized
footprints, inscriptions made by human agency, rock art, or any other
paleontological, paleontological or historical feature, situated on public lands,
except with the express permission of the public agency having jurisdiction
over the lands.”

3.2 CITY OF CLEARLAKE

The 2040 General Plan of the City of Clearlake (2017) notes paleontological resources
under the Objective CO 10.2 which focuses on the protection of sites of cultural, historical,
or archaeological significance. Policy CO 10.2.5 states that:

In the event that archaeological /paleontological resources are inadvertently discovered
during ground disturbing activities, the City shall require that all grading and construction
work within 100 feet of the find be suspended until the significance of the resource can be
determined by a Registered Professional Archaeologist/Paleontologist as appropriate. The
City will require that a Registered Professional Archaeologist/Paleontologist make
recommendations for measures necessary to protect the find or to undertake data
recovery, excavation, analysis, and curation of archaeological /paleontological materials, as
appropriate.

4.0 METHODOLOGY

Geologic units (bedrock formations) are assigned a sensitivity ranking based on the results
of prior and present paleontological work. The ranking takes in the known taxonomic
diversity and abundance of previously recorded, scientifically significant fossil occurrences
and the potential for future discoveries, as determined by a review of the relevant scientific
literature.

The project area was the subject of thorough background research and analysis. The
research included geologic map and literature reviews. In addition, the online records of
the University of California Museum of Paleontology (UCMP) were reviewed. The purpose
of the museum records search was to: 1) determine whether any previously recorded fossil
localities occur in the project area; 2) assess the potential for disturbance of these localities
during construction; and 3) evaluate the paleontological sensitivity in the project area.

The results of these methods are presented below in a manner to best allow the evaluation
of paleontological resources within the project area.

4.1 DISTRIBUTION OF DATA

Copies of this report will be submitted to the client and physical files pertaining to the
project will be retained by Sub-Terra Heritage Resource Investigations.




5.0 LITERATURE SEARCH RESULTS
5.1 GEOLOGICAL SETTING

The Clear Lake region is an active volcanic center that lies within a complex faulted region.
The geologically recent faulting is a result of the northward migration of the San Andreas
Fault system, locally represented by the Bartlett Springs Fault (McLaughlin et al., 2018).
These faults disrupted the older bedrock of accreted subduction zone material from the
Jurassic and early Cretaceous, creating a series of down-dropped basins. The basins are
filled with sediments derived from the local highlands and were deposited in alluvial fans,
river facies, and lakes (Rymer, 1981). Starting in the Pleistocene, mixed volcanics erupted
from a variety of centers, defining Clear Lake as an active volcanic region (Donnelly-Nolan
etal,, 1981; Hearn et al,, 1995). Low areas around the lake and in adjacent basins have
been infilled with alluvium from the eroding hillsides.

5.2 SITE-SPECIFIC GEOLOGY AND PALEONTOLOGY

The project lies east of Clear Lake and crosses the major younger geological units typical
for the Clear Lake area (Figure 3 and Table 2). The geology encompasses the interplay of
complex transtensional tectonics and younger volcanics as shown on the geological map of
Hearn et al. (1995). The project lies in a basin bounded on the east by a northwest-
southeast trending normal fault. The basin is filled in by the Cache Formation (QTc).
Closer to the present lake, the Cache Formation is capped by older lake deposits of the
Lower Lake Formation (II). Immediately in the project area is a remnant flow of the Dacite
of Cache Creek (dcc). The dacite is one of the many units of the Clear Lake Volcanic series.
Additional units of the Clear Lake Volcanics are found immediately outside the project
(Figure 3). Finally, the lowest topographic areas are covered by younger alluvium (al).

Table 2. Geological Units near the Project Area (Hearn et al, 1995)

Map | Unit Description

al Alluvium (Holocene) Andesitic tuff breccia, conglomerate, sandstone, and siltstone.

dcc Dacite of Cache Creek Dacite of Cache Creek (Pleistocene). Dome and rubbly flows
(Pleistocene) of porphyritic dacite. Age of 0.40 Ma. Maximum 60 m..

Il Lower Lake Formation Lacustrine, marsh, fluvial, and volcaniclastic deposits in the
(Pleistocene) ancestral Clear Lake basin. Composed of sandstone and

siltstone and fossiliferous limestone, with beds of tuff. Likely
age of 0.4-0.65 Ma. Thickness up to 200 m.

QTc | Cache Formation Siltstone, sandstone, conglomeratic sandstone, and tuff.
(Pleistocene and Pliocene) | Fluvial and locally lacustrine origin; deposited in a fault-
bounded basin that is older than and separate from the Clear
Lake basin. Minimum 1,600 m thick.




Figure 3. Geological map for the Clearlake Airport Redevelopment Project.

QTc=Cache Formation; ll=Lower Lake Formation; dcc=Dacite of Cache Creek; al=Holocene
alluvium. Other units near the project are dt=Dacite of Thurston Lake; dhi=Dacite of Clearlake
Highlands, and beu=Undivided older basalt flows. From Hearn et al. (1995) Scale bar=500
meters.

6.0 PALEONTOLOGICAL RECORDS RESULT

In lieu of a formal records search, an exhaustive search of the online University of
California Museum of Paleontology (UCMP) database was undertaken on August 9, 2025,
searching all records of Lake County to better understand the paleontological framework.
Most of the records of Lake County cover Cretaceous or Paleogene fossils that are not
relevant to this study. However, the museum has thirty records of Pliocene vertebrates
from the Cache Formation. Most (29) are from one locality known as Odom; the distance to
the project is unknown. The majority of the fossils are horses though the collection also
includes racoon (Procyon), ground sloth (Nothrotheriops), mule deer (Odocoileus), and an
unidentified reptile. One additional fossil, a horse, was recovered from Baton Flat,
approximately 6 miles northeast of the project. This fossil was published in Azzaroli and
Voorhies (1993) in their large synopsis of Blancan-aged horses.



A substantial fossil record from the Cache Formation was detailed by Ryman (1981) and
was used to define the Blancan North American Land Mammal Age for the formation. This
fossil list, summarizing earlier work dating back as far as the late nineteenth century (e.g.,
Becker, 1888), includes horses, camelid, elephants (mammoth), sloth, and a cervid.
Additionally, Ryman (1981) notes various invertebrate fossils as well from Grizzly Canyon.

Only one published account of a fossil from the Lower Lake Formation was uncovered
during the research for this report. Casteel and Rymer (1981) record fossil fishes from the
U.S. Geological Survey locality M1349, approximately 0.4 miles northeast of the project
along 19th Avenue in Clearlake Highlands, in a bed of calcareous siltstone. The fossils
recovered include Orthodon (Sacramento Blackfish), Gasterosteus (Threespine stickleback),
Archoplites (Sacramento perch) and Hysterocarpus (Tule perch).

7.0 RESULTS AND SENSITIVITY

As a result of the literature analysis and museum records, the following guidance is
provided for assessing paleontological sensitivity for the formations impacted by the
proposed Clearlake Airport Redevelopment Project. The majority of the project is
underlain by the Dacite of Cache Creek. This unit encompasses a variety of dacite lava
flows that were emplaced under temperatures too high to preserve paleontological
resources. Therefore, the unit is recommended as no potential per the guidelines of the
SVP (2010). The alluvium in the center of the project is considered low sensitivity as the
Holocene age makes it unlikely to preserve scientifically significant fossils. Any fossils
recovered would likely be out of context. Though not shown directly in the geological map
of Hearn et al. (1995), it is most likely that the Cache Formation underlies the alluvium in
the center of the project at an unknown depth. The Cache Formation has a clearly
established record for preserving Blancan-aged terrestrial vertebrates and would be
regarded as high potential. It is also possible that the Pleistocene Lower Lake Formation
underlies the alluvium. Generally speaking, the fossils from the Lower Lake Formation are
common invertebrates and plants although significant fish fossils were recovered within
0.5 miles of the project. Therefore, the Lower Lake Formation is considered
undetermined potential for hosting significant fossils. A map showing the sensitivity
rankings is provided in Figure 4.

8.0 PALEONTOLOGICAL RESOURCE IMPACT MITIGATION PROGRAM
(PRIMP)

It is the professional opinion of Sub-Terra that the proposed Clearlake Airport
Redevelopment Project is not like to encounter significant paleontological resources in
shallow excavations with the exception of exposures of the Lower Lake Formation at the
northern end of the project boundary. Deeper excavations, five (5) feet below ground
surface, in the region mapped as alluvium (al) may encounter the Cache Formation that is
known to contain significant paleontological resources or the Lower Lake Formation that
may also contain significant resources. Should the final engineering plans specify deeper
excavations in this region, it is recommended that a paleontologist meeting the minimum
requirements as a Principal Investigator (as per SVP, 2010) should be retained to review




Figure 4. Paleontological Sensitivity map for the Clearlake Airport Redevelopment Project.
Rankings follow the guidelines of the SVP (2010). Scale bar=500 meters.

the final plans and provide a specific mitigation plan tailored to the on-site subsurface
geology.

Following Policy CO 10.2.5, in the event that paleontological resources are inadvertently
discovered during ground disturbing activities, the City shall require that all grading and
construction work within 100 feet of the find be suspended until the significance of the
resource can be determined by the Paleontological Principal Investigator as appropriate.
The City will require that the Paleontological Principal Investigator make
recommendations for measures necessary to protect the find or to undertake data
recovery, excavation, analysis, and curation of paleontological materials, as appropriate.
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