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PROJECT SUMMARY 

PURPOSE AND SCOPE

SWCA Environmental Consultants was retained by Kimley-Horn and Associates, Inc. to conduct 
paleontological resources management services for the Oxnard Airport Land/Easement Acquisition 
project located in the city of Oxnard, Ventura County, California. The scope of services included a 
museum records search and literature review and preparation of this technical report that includes project-
specific recommendations for the treatment of paleontological resources. 

DATES OF INVESTIGATION

The museum records search was performed on December 28, 2009. This technical report was completed 
on December 29, 2009. 

RESULTS OF THE INVESTIGATION

According to geologic mapping by Clahan (2003) and Jennings (1969), the project area is underlain by 
Holocene age (10,000 years before present [BP] to Recent) alluvial deposits and alluvial fan deposits that 
in turn may be underlain by Pleistocene age (2.6 million years ago [Ma] to 10,000 years BP) alluvial 
sediments (McLeod, 2009). Museum collection records maintained by the Natural History Museum of 
Los Angeles County (LACM) indicate that no previously recorded paleontological localities occur within 
the project boundaries, nor have any fossil occurrences been reported from these same geologic units 
within a one-mile radius. 

RECOMMENDATIONS

The project area is underlain by geologic sediments determined to have a paleontological resource 
potential of low to high (increasing with depth). Therefore, any surficial ground disturbances related to 
the Oxnard Airport Land/Easement Acquisition Project are unlikely to result in adverse impacts to 
significant paleontological resources and no further mitigation measures are recommended at this time. 
However, should any substantial ground disturbances (such as grading, excavation, or trenching) occur 
within the project area as a result of future development, a Qualified Paleontologist should be retained to 
design and implement a paleontological resources monitoring and mitigation plan. Any significant fossils 
recovered during construction should be prepared, identified, analyzed, and reposited in a public museum 
(such as the LACM) or other approved curation facility. 

DISPOSITION OF DATA

This report will be filed with Kimley-Horn and Associates, Inc. A copy will be retained at SWCA 
Environmental Consultants, along with all other records relating to the project. 
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INTRODUCTION
This report presents the findings of a comprehensive literature review and museum records search 
performed for the Oxnard Airport Land/Easement Acquisition Project located in the city of Oxnard, 
Ventura County, California. This study was performed to evaluate the paleontological sensitivity of the 
project area and vicinity, assess potential project-related impacts on paleontological resources, and 
provide recommendations. This study was conducted in accordance with the professional guidelines 
established by the Society of Vertebrate Paleontology (SVP) (1995). 

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. Paleontological resources, or fossils, are the 
remains, imprints, or traces of once-living organisms preserved in rocks and sediments. These include 
mineralized, partially mineralized, or unmineralized bones and teeth, soft tissues, shells, wood, leaf 
impressions, footprints, burrows, and microscopic remains. The fossil record is the only evidence that life 
on earth has existed for more than 3.6 billion years. Fossils are considered nonrenewable resources 
because the organisms they represent no longer exist. Thus, once destroyed, a fossil can never be 
replaced. Fossils are an important scientific and educational resource because they are used to:   

� Study the phylogenetic relationships between extinct organisms, as well as their relationships to 
modern groups  

� Elucidate the taphonomic, behavioral, temporal, and diagenetic pathways responsible for fossil 
preservation, including biases in the fossil record 

� Reconstruct ancient environments, climate change, and paleoecological relationships 
� Provide a measure of relative geologic dating, which forms the basis for biochronology and 

biostratigraphy, and which is an independent and supporting line of evidence for isotopic dating 
� Study the geographic distribution of organisms and tectonic movements of landmasses and ocean 

basins through time 
�  Study patterns and processes of evolution, extinction, and speciation 
� Identify past and potential future human-caused effects to global environments and 

climates (Murphey and Daitch, 2007)  
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RESOURCE ASSESSMENT GUIDELINES 
Paleontological resources are limited, nonrenewable resources of scientific, cultural, and educational 
value and are afforded protection under federal (National Environmental Policy Act [NEPA]), state 
(California Environmental Quality Act [CEQA]), and local (Ventura County) laws and regulations. This 
study satisfies project requirements in accordance with CEQA (13 Public Resources Code [PRC] 2100 et 
seq.) and PRC Section 5097.5 (Stats 1965, c 1136, p. 2792). This analysis also complies with guidelines 
and significance criteria specified by the SVP (1995). 

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS

Fossils are classified as nonrenewable scientific resources and are protected by various laws, ordinances, 
regulations, and standards (LORS) across the country. The SVP (1995) has established professional 
standards for the assessment and mitigation of adverse impacts to paleontological resources. This 
paleontological assessment was conducted in accordance with the LORS that are applicable to 
paleontological resources within the project area.  

PROFESSIONAL STANDARDS

The SVP has established standard guidelines (SVP, 1995) that outline professional protocols and 
practices for the conducting of paleontological resource assessments and surveys, monitoring and 
mitigation, data and fossil recovery, sampling procedures, and specimen preparation, identification, 
analysis, and curation. Most practicing professional vertebrate paleontologists adhere closely to the SVP’s 
assessment, mitigation, and monitoring requirements as specifically provided in its standard guidelines. 
Most state regulatory agencies with paleontological LORS accept and use the professional standards set 
forth by the SVP. 

As defined by the SVP (1995:26), significant nonrenewable paleontological resources are defined as: 

…Fossils and fossiliferous deposits here restricted to vertebrate fossils and their 
taphonomic and associated environmental indicators. This definition excludes 
invertebrate or paleobotanical fossils except when present within a given vertebrate 
assemblage. Certain invertebrate and plant fossils may be defined as significant by a 
project paleontologist, local paleontologist, specialists, or special interest groups, or by 
lead agencies or local governments. 

As defined by the SVP (1995:26), significant fossiliferous deposits are defined 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). Paleontologic resources are 
considered to be older than recorded history and/or older than 5,000 years BP [before 
present]. 

Based on the significance definitions of the SVP (1995), 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 
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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. Identifiable 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 that for archaeological resources as follows: 

It is extremely important to distinguish between archaeological and paleontological 
(fossil) resource sites when defining the sensitivity of rock units. The boundaries of 
archaeological sites define the areal extent of the resource. Paleontologic sites, however, 
indicate that 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 
paleontologic potential in each case [SVP, 1995]. 

Many archaeological sites contain features that are visually detectable on the surface. In contrast, fossils 
are contained within surficial sediments or bedrock, and are therefore not observable or detectable unless 
exposed by erosion or human activity. In summary, 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 of 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. Monitoring by experienced 
paleontologists greatly increases the probability that fossils will be discovered during ground-disturbing 
activities and that, if these remains are significant, successful mitigation and salvage efforts may be 
undertaken in order to prevent adverse impacts to these resources. 

PALEONTOLOGICAL SENSITIVITY

Paleontological sensitivity is defined as the potential for a geologic unit to produce scientifically 
significant fossils. This is determined by rock type, past history of the geologic unit in producing 
significant fossils, and fossil localities recorded from that unit. Paleontological sensitivity is derived from 
the known fossil data collected from the entire geologic unit, not just from a specific survey. In its 
“Standard Guidelines for the Assessment and Mitigation of Adverse Impacts to Nonrenewable 
Paleontologic Resources,” the SVP (1995:23) defines four categories of paleontological sensitivity 
(potential) for rock units: high, low, undetermined, and no potential.   

� High Potential. Rock units from which vertebrate or significant invertebrate fossils or suites of 
plant fossils have been recovered and are considered to have a high potential for containing 
significant nonrenewable fossiliferous resources. These units include, but are not limited to, 
sedimentary formations and some volcanic formations that contain significant nonrenewable 
paleontologic resources anywhere within their geographical extent and sedimentary rock units 
temporally or lithologically suitable for the preservation of fossils. Sensitivity comprises both 
(a) the potential for yielding abundant or significant vertebrate fossils or for yielding a few 
significant fossils, large or small, vertebrate, invertebrate, or botanical, and (b) the importance of 
recovered evidence for new and significant taxonomic, phylogenetic, ecologic, or stratigraphic 
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data. Areas that contain potentially datable organic remains older than Recent, including deposits 
associated with nests or middens, and areas that may contain new vertebrate deposits, traces, or 
trackways are also classified as significant.  

� Low Potential. Reports in the paleontological literature or field surveys by a qualified vertebrate 
paleontologist may allow determination that some areas or units have low potentials for yielding 
significant fossils. Such units will be poorly represented by specimens in institutional collections.  

� Undetermined Potential. Specific areas underlain by sedimentary rock units for which little 
information is available are considered to have undetermined fossiliferous potentials. 

� No Potential. Metamorphic and granitic rock units do not yield fossils and therefore have 
no potential to yield significant nonrenewable fossiliferous resources. 

For geologic units with high potential, full-time monitoring is generally recommended during any project-
related ground disturbance. For geologic units with low potential, protection or salvage efforts will not 
generally be required. For geologic units with undetermined potential, field surveys by a qualified 
vertebrate paleontologist should be conducted to specifically determine the paleontologic potential of the 
rock units present within the study area.  

PROJECT LOCATION AND DESCRIPTION 
The Oxnard Airport Land/Easement Acquisition project is located about 1.3 miles west of downtown at 
2889 West 5th Street, Oxnard, California. The project area is mapped within unsectioned portions of the 
Rio De Santa Clara Land Grant on the Oxnard, CA 7.5-minute U.S. Geological Survey (USGS) 
quadrangle (Figure 1). 

The proposed project will involve relocating the displaced landing threshold for Runway 25, including the 
relocation of the Medium-Intensity Approach Lighting System (MALSR) and acquiring all or a portion of 
97.45 acres adjacent to the northern and eastern airport boundaries. The land and easements are being 
acquired to facilitate the protection of the Object Free Area to the north of the runway and the protection 
of the approach to Runway 25 from the east.  

PROJECT PERSONNEL 
SWCA paleontologist Jessica DeBusk requested the museum records search, reviewed published and 
unpublished literature, and authored this technical report. Geographic Information Systems (GIS) 
Specialist Chad Flynn produced the graphics. Technical Editor Elizabeth Slocum edited and formatted 
this report. Cara Corsetti, Qualified Paleontologist, performed a quality assurance and quality control 
(QA/QC) review of this technical report. 

METHODS 
A detailed review of museum collections records was performed by the Vertebrate Paleontology Section 
at the Los Angeles County Museum of Natural History (LACM) for the purposes of (1) determining 
whether there are any known vertebrate fossil localities in or near the project area, (2) identifying the 
geologic units present in the project area, and (3) determining the paleontological sensitivity ratings of 
those geologic units to assess potential impacts to nonrenewable paleontological resources. Published and 
unpublished literature and geologic maps were reviewed, and recommendations specific to this project 
were developed in accordance with the SVP’s professional standards (1995). 
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Figure 1. Project Location 
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GEOLOGY AND PALEONTOLOGY 

GEOLOGIC SETTING

The project area is situated within the Oxnard Plain within the Ventura Basin, a large east-trending 
sedimentary basin within the western Transverse Ranges geomorphic province. The Ventura Basin is 
approximately 40 miles wide and 165 miles long and includes the offshore Santa Barbara Channel. It is 
bounded to the north by the Santa Ynez and Topatopa Mountains, to the south by the Channel Islands and 
Santa Monica Mountains, and to the east by the San Gabriel Mountains. The Ventura Basin is a remnant 
Cretaceous forearc basin that has been filled with more than 17,700 meters (58,000 feet) of mostly marine 
sedimentary rocks, from Cretaceous to Recent in age (Norris and Webb, 1976). The project area is 
positioned within the Ventura Basin on the Oxnard Plain, a broad alluvial plain bounded to the south by 
the Santa Monica Mountains, to the east by the Oak Ridge and Santa Susana Mountains, to the north by 
the Santa Clara River valley, and to the west by the Pacific Ocean (Jennings, 1969).  

SITE-SPECIFIC GEOLOGY 

According to geologic mapping by Clahan (2003), the project area is underlain by Holocene age (10,000 
years before present [BP] to Recent) alluvial deposits and fine-grained alluvial fan deposits (Figure 2). 
The alluvial deposits, mapped by Clahan (2003) as Qha3, were deposited as overbank material associated 
with a north-south trending wash deposit immediately to the east of the project area and is recognized by 
scour and incised channeling features. These deposits are composed of unconsolidated and poorly sorted 
clayey sand with some gravel. The majority of the project area is underlain by fine-grained alluvial fan 
deposits, mapped by Clahan (2003) as Qhff and consisting of fine facies alluvial fan and flood plain 
deposits on very gently sloping portions of the Santa Clara Valley floor. These deposits are composed of 
predominantly clay with interbedded lenses of coarser alluvium consisting of sand and occasional gravel 
(Clahan, 2003).  

The Holocene age deposits within the project area may overlie “older alluvium” of Pleistocene age (2.6 
million years ago [Ma] to 10,000 years BP) at unknown but potentially shallow depths. Older alluvial 
sediments may be slightly to moderately consolidated but are generally only distinguishable through 
relative dating and stratigraphic position. 

PALEONTOLOGY

Numerous fossil localities in Pleistocene-age alluvial deposits throughout California have yielded 
fossilized terrestrial vertebrates such as mammoths, mastodons, ground sloths, dire wolves, short-faced 
bears, saber-toothed cats, horses, camels, and bison. Therefore, these geologic sediments are determined 
to have a high paleontological sensitivity. However, the Holocene-age alluvial and alluvial fan deposits 
that immediately underlie the project area are too young to contain fossils, although they may contain 
cultural and biological remains (SVP, 1995). Since Pleistocene-age alluvial sediments may underlie these 
younger sediments at a relatively shallow depth, these sediments are considered to have a paleontological 
sensitivity increasing from low to high (increasing with depth) (See Figure 2).  

RESULTS
The Vertebrate Paleontology section of the LACM performed a paleontological collections records search 
to locate fossil localities within and in the immediate vicinity of the project area. Museum records 
indicate that no vertebrate fossil localities have been previously recorded from within Pleistocene or  
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Figure 2. Geologic and Paleontological Sensitivity Map 
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Holocene age deposits in the project area or a one-mile radius; however, at least one vertebrate fossil 
locality yielding a vertebrate specimen of Perissodactlya was discovered from within the Plio-Pleistocene 
Saugus Formation. This locality, LACM 5883, was discovered at an unknown depth northeast of the 
proposed project area on the northwestern side of the Camarillo Hills adjacent to Beardsley Wash 
(McLeod, 2009). 

CONCLUSIONS AND RECOMMENDATIONS 
The destruction of fossils as a result of human-caused ground disturbance has a significant cumulative 
impact, as it makes biological records of ancient life permanently unavailable for study by scientists. The 
project area is immediately underlain by geologic sediments determined to have a low paleontological 
sensitivity rating; therefore, any project-related surficial ground disturbances are unlikely to result in 
adverse impacts to significant paleontological resources. No further mitigation measures for 
paleontological resources are recommended at this time. However, should any substantial ground 
disturbances (such as grading, excavation, or trenching) occur within the project area as a result of future 
development, a Qualified Paleontologist should be retained to design and implement a paleontological 
resources monitoring and mitigation plan. Any significant fossils recovered during construction should be 
prepared, identified, analyzed, and reposited in a public museum (such as the LACM) or other approved 
curation facility. 
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