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EXECUTIVE SUMMARY 

 
The purpose of this document is to assess the potential for impacting fossil resources to identify 
and evaluate paleontological resources within the proposed High Desert Corridor (HDC) Project 
Study Area (PSA) in Los Angeles and San Bernardino counties.  The High Desert Corridor (HDC) 
project is being undertaken by the California Department of Transportation (Caltrans) in 
coordination with the Los Angeles County Metropolitan Transportation Authority (Metro) and 
other partner agencies. The High Desert Corridor project involves the construction of a new, 
approximately 63-mile long, east-west freeway/expressway, and possible toll or rail facility, 
between State Route (SR) 14 in Los Angeles County and SR 18 in San Bernardino County 
 
Geologic mapping indicates that virtually the entire project is mapped as Quaternary alluvium 
derived from the San Gabriel and San Bernardino mountains to the south.  Additional Quaternary 
units include dune sands, playa and river deposits.  Quaternary older alluvium and Quaternary 
older schist gravels, the Pliocene Anaverde Formation, Mesozoic plutonic rocks, and Paleozoic 
metasedimentary rocks are also to be impacted.  The PSA and a one-mile radius were searched for 
resources.  Four localities were present within the PSA and an additional sixty three localities 
occur within one mile of the project. 
 
Paleontological sensitivity analysis ranked the Mesozoic plutonic rocks as Caltrans no sensitivity 
and Paleontological Fossil Yield Classification (PFYC) 1.  The Holocene deposits, Quaternary 
older schist cobble conglomerate, and the Paleozoic metasedimentary rocks were ranked low on both 
the Caltrans and PFYC (level 2) scales.  As a limestone the Paleozoic deposits may include fossils 
and were ranked Caltrans low and PFYC 3b indicating moderate potential but undemonstrated 
yield.  Three geologic units were ranked as Caltrans high and PFYC 3a indicating moderate 
potential but unpredictable location of occurrence.  These are the Quaternary older alluvium, and 
both units of the Anaverde Formation.  No project rock units were ranked higher. 
 
Grading, excavation and other surface and subsurface excavation in defined areas of the proposed 
project have the potential to impact significant nonrenewable fossil resources of Pleistocene and 
Pliocene age.  All excavations in areas mapped as Quaternary older alluvium (Qoa) and Anaverde 
Formation (Tac, Tas) have the potential to encounter significant paleontological resources and 
should be monitored full time.  Excavations more than 10 feet in depth into Quaternary alluvial 
deposits (Qa, Qg, Qc, Qs) should be spot checked periodically for the presence of older, 
paleontologically sensitive sediments.  Should sediments conducive to fossil preservation be 
encountered, monitoring should be implemented in those areas.  Areas mapped as Paleozoic rocks 
(ml) and Quaternary older schist cobble conglomerate (Qos) should be reviewed for the fossil 
potential.  Areas mapped as Mesozoic rocks (qm, hdg, qd, gqm) do not require monitoring.  Drilling 
activities are also exempt from monitoring as recovered fossil fragments would not meet 
significance criteria.  A Paleontological Mitigation Plan (PMP) shall be prepared by a qualified 
paleontologist prior to the start of construction.
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INTRODUCTION 

 

The High Desert Corridor (HDC) project is being undertaken by the California Department of 
Transportation (Caltrans) in coordination with the Los Angeles County Metropolitan 
Transportation Authority (Metro) and other partner agencies.  The High Desert Corridor project 
involves the construction of a new, approximately 63-mile long, east-west freeway/expressway, 
and possible toll or rail facility, between State Route (SR) 14 in Los Angeles County and SR 18 in 
San Bernardino County (Figure 1).  
 
Originally conceived of in the 1970s, environmental studies were begun on two small components 
of the High Desert Corridor in 2007 and 2009. In 2007, the City of Victorville, with oversight from 
Caltrans District 7, began work on High Desert Corridor-Phase I, a project between SR 395 and SR 
18 on the eastern end of the corridor. On the western end, Caltrans District 7 began working in 
2009 on the new State Route 138 project between SR 14 and 100th Street East.  A Phase I Cultural 
Resources Survey of that portion of the High Desert Corridor was completed and approved by 
Caltrans in 2011 (Wood & Robinson 2011).  Through consultation with regulatory and resource 
agencies for the proposed projects, it was determined that they should be combined into one large 
project, the High Desert Corridor, which incorporates the two “end pieces” and fills in the gap 
between them.  
 
The proposed project is located in the western Mojave Desert region stretching from SR 14 in Los 
Angeles County to SR 18 in San Bernardino County.  The proposed project would run through the 
City of Palmdale in an east-west direction parallel to the existing Avenue P-8 corridor from SR 14 
to 100th Street East for a distance of approximately 10 miles.  At 110th St East the proposed project 
curves south and heads west parallel to East Palmdale Blvd.  In San Bernardino County, the 
proposed project parallels Air Expressway or Rancho Rd, depending on the alternative. It crosses 
the Mojave River and I-15 and leads into Apple Valley. In Apple Valley, near Corwin Rd, the 
proposed project turns south and terminates at SR 18.  SR 14 would also be widened and several 
ramps altered or replaced over a length of five miles along the existing SR 14 alignment. Similarly, 
I-15 will be improved over a two mile length, with two new intersections.   
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PROJECT LOCATION AND DESCRIPTION 
 

 
PROJECT DESCRIPTION 

 
The California Department of Transportation (Caltrans), in cooperation with the Los Angeles 
County Metropolitan Transportation Authority (Metro), proposes construction of the High Desert 
Corridor (HDC) as a new transportation facility in the High Desert region of Los Angeles and San 
Bernardino counties. The proposed 63-mile-long west-east facility would provide route continuity 
and relieve traffic congestion between State Route (SR) 18 and United States Highway 395 (US 
395) in San Bernardino County with SR-14 in Los Angeles County.  The project would comprise 
of one or more of the following major components, including highway, tollway, rail transit, 
bikeway, and recommendation for green energy facilities.  
 
PURPOSE AND NEED 

The purpose of the proposed action is to improve west-east mobility through the High Desert 
region of southern California by addressing present and future travel demand and mobility needs 
within the Antelope and Victor valleys. The proposed action is intended to achieve the following 
objectives: 

o Increase capacity of west-east transportation facilities to accommodate existing and 
future transportation demand 

o Improve travel safety and reliability within the High Desert region 
o Improve the regional goods movement network 
o Provide improved access and connectivity to regional transportation facilities, 

including airports and existing and future passenger rail systems, which include the 
proposed California HSR system and the proposed XpressWest HSR system 

o Contribute to state greenhouse gas (GHG) reduction goals through the use of green 
energy features 

The specific needs to be addressed by the proposed action include: 
o Recent and future planned population growth within the High Desert region 
o Limited and unreliable west-east connectivity within the High Desert region 
o Regional demands for goods movement to support the growth of the regional economy 
o Future demands for the use of green energy, including sustainability and green energy 

provisions in state law and policy 
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PROJECT ALTERNATIVES 

Several project alternatives and design variations have been considered and evaluated.  A No Build 
Alternative and four build alternatives were selected for detailed evaluation in the Draft 
Environmental Impact Report/Environmental Impact Statement.  

 
NO BUILD ALTERNATIVE 

Under the No Build alternative, no new transportation infrastructure would be built within the 
project area to connect Los Angeles and San Bernardino Counties aside from existing SR-138 
safety corridor improvements in Los Angeles County and SR-18 corridor improvements in San 
Bernardino County. Traffic circulation and congestion currently experienced on Palmdale 
Boulevard, Air Expressway, and Happy Trails Highway (existing SR-18) would remain. The no 
action alternative functions as a baseline to compare against all of the proposed build alternatives. 

 
FREEWAY/EXPRESSWAY ALTERNATIVE (AVENUE P-8, I-15, AND SR-18) 

This alternative would consist of a combination of a controlled-access freeway and an expressway. 
It generally would follow Avenue P-8 in Los Angeles County and just south of El Mirage Road in 
San Bernardino County. This alternative then extends east to Air Expressway Road near I-15 and 
curves south, terminating at Bear Valley Road. The incorporation of green energy technologies 
and a bike path along segments of the alternative would also be considered. 

Four physical alignment variations are being considered, including: 

 Variation A: Near Palmdale, the freeway/expressway would dip slightly south of the 
main alignment, approximately between 15th Street East and Little Rock Wash. 

 Variation B: East of the county line, the freeway/expressway would flare out slightly 
south of the main alignment between Oasis Road and Coughlin Road. Variation B1 
would be at the same location, but it would flare out a little less and pass through the 
Krey airfield. 

 Variation D: Near the community of Lake Los Angeles, the freeway/expressway would 
dip slightly south of the main alignment, just south of Avenue R approximately 
between 180th Street East and 230th Street East. 

 Variation E: Near Adelanto and Victorville, the freeway/expressway would dip south 
of the federal prison.  
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FREEWAY/TOLLWAY ALTERNATIVE (AVENUE P-8, I-15, AND SR-18) 

 
This alternative would follow the same physical alignment as the Freeway/Expressway 
Alternative (including Variations A, B, D, and E), but it would have a section between 100th Street 
East and US 395 operate as a tollway. Details of this operating feature are being evaluated as part 
of an ongoing P3 analysis. The incorporation of green energy technologies and a bike path would 
also be considered. 

 
FREEWAY/EXPRESSWAY ALTERNATIVE WITH HIGH-SPEED RAIL (HSR) FEEDER/CONNECTOR 

SERVICE  

This alternative would be the same as the Freeway/Expressway Alternative except that it would 
also include an HSR Feeder/Connector Service between the cities of Palmdale and Victorville. 
The HSR Feeder/Connector Service would utilize proven steel wheel-on-steel track technology 
and have a design speed of 180 miles per hour (mph) with an operating speed of 160 mph. 
Additional details of this operating feature, including the type of train technology (i.e., electric 
versus diesel-electric), its location in relation to the HDC (median-running alignment), and its 
connections to existing and proposed rail stations, are being evaluated as part of an ongoing Rail 
Alternatives Analysis. The incorporation of green energy technologies and a bike path would also 
be considered. 

 
FREEWAY/TOLLWAY ALTERNATIVE WITH HIGH-SPEED RAIL FEEDER/CONNECTOR SERVICE  

This alternative would be the same as the Freeway/Tollway Alternative except that it would also 
include an HSR Feeder/Connector Service between the cities of Palmdale and Victorville. The 
incorporation of green energy technologies and a bike path would also be considered. 
  
 
PREVIOUS VERSIONS OF APE ALTERNATIVES 

During the current phase of cultural resources survey from 2011 through 2013, design and 
engineering changes to the proposed project resulted in Alternative footprints for portions of the 
project. These Alternatives are no longer being considered in the same exact configuration. 
Several Alternative variations were proposed to find a Right-of-Way (ROW) across the Mojave 
River while avoiding both sensitive cultural resources and planned housing developments 
approved by the City of Victorville. These variations were surveyed in the field, and then were 
further refined by Caltrans to limit disturbance to sites and avoid extensive testing and data 
recovery excavations. Other variations were developed for the roadway footprint, and then 
discarded after further consideration. High speed train alternatives were proposed beginning in 
2012, and further refined or discarded due to engineering issues.  
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PROJECT STUDY AREA 

The PSA is mapped on the Lancaster West, Lancaster East, Ritter Ridge, Palmdale, Littlerock, 
Lovejoy Buttes, El Mirage, Shadow Mountains SE, Adelanto, Victorville, Turtle Valley, Apple 
Valley North, Apple Valley South, and Fifteenmile Valley 7.5’ United States Geological Survey 
topographic maps, within the San Bernardino Base Meridian (Table 1, Figure 2).  The project 
includes approximately 63-linear miles of potential new construction between SR-14 in Los 
Angeles County and I-15 and SR-18 in San Bernardino County, incorporating much of the current 
SR-18 in the improvements (Figure 1, 2).   
 
Designs for the project are not completed as of yet, however the vertical impact is expected to be 
approximately 30 feet in some of the bridge construction.   
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Table 1.  USGS 7.5’ Maps, Township Ranges, and Sections 
 

Los Angeles County 
USGS 7.5' Quad Township Range Sections 
El Mirage 6N 8W 25-29, 32, 33 
Lancaster East 6N 12W 11 
Lancaster West 6N 12W 4, 9 

Little Rock 6N 
9W 30 
10W 19-22, 25-27 
11W 24 

Lovejoy Buttes 6N 
8W 29-32 
9W 25-28, 29, 30, 36 

Palmdale 6N 
11W 19-23, 24 
12W 11, 13, 14, 23, 24, 26 

Ritter Ridge 
6N 12W 9, 15, 16, 21-23, 27, 34 
6N 12W 4 

San Bernardino County 
USGS 7.5' Quad Township Range Sections 
El Mirage 6N 7W 28-30, 33 

Shadow Mountains SE 
5N 7W 2 

6N 
6W 28-34 
7W 2, 25-27, 34-36 

Adelanto 
5N 5W 2, 3 

6N 
5W 26, 27, 31-34, 35 
6W 34, 35, 36 

Victorville 
5N 

4W 6 
5W 1, 2 

6N 
4W 13, 23-25, 26, 27-36 
5W 25, 26, 35, 36 

Turtle Valley 6N 
3W 6, 7 
4W 12 

Apple Valley North 
5N 3W 2, 3, 10, 11, 12, 13, 24 

6N 
3W 7, 29-34 
4W 12, 13, 25 

Apple Valley South 
4N 2W 6 

5N 
3W 25, 36 
2W 31 

Fifteenmile Valley 5N 2W 6, 31, 32 
 

 
PROJECT PERSONNEL 

Cogstone Resource Management Inc. conducted the research and prepared the report.  Sherri Gust 
served as Principal Investigator for the project, supervised all work, and edited this report.  Gust is 
a Qualified Principal Paleontologist with a M.S. in Anatomy (Evolutionary Morphology) from the 
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University of Southern California, a B.S. in Anthropology from the University of California at 
Davis, and over 35 years of experience in California.  
 
Kim Scott prepared portions of the report.  Scott has a M.S. in Biology with an emphasis in 
paleontology from California State University, San Bernardino and over 18 years of experience in 
California paleontology and geology.  Courtney Richards also prepared portions of the report.  
Richards has a M.S. in Biological Sciences with an emphasis in Paleontology from Marshall 
University, a B.S. in Earth and Space Sciences from the University of Washington and more than 
two years of experience in California.  André Simmons prepared the GIS report maps.  Simmons 
has a B.A. in Anthropology from California State University, Fullerton, cross-training in 
paleontology, and three years of GIS experience.  Qualifications of project personnel are provided 
(Appendix A).   
 
 

REGULATORY ENVIRONMENT AND PERMITTING 

This project is subject to federal, state and local legislation and guidelines regarding 
paleontological resources.   
 
 
FEDERAL LAWS AND REGULATIONS  

A variety of Federal statutes specifically address paleontological resources. They generally 
become applicable to specific projects if that delivery crosses Federal lands or involves a Federal 
agency license, permit, approval, or funding.  
 
 
PALEONTOLOGICAL RESOURCES PROTECTION ACT 

The Paleontological Resources Preservation Act (Public Law (PL) 111-011, Title VI, Subtitle D on 
Paleontological Resources Preservation) requires the Secretaries of the Interior and Agriculture 
to manage and protect paleontological resources on Federal land using scientific principles and 
expertise.  The law affirms the authority for many of the policies the Federal land managing 
agencies already have in place for the management of paleontological resources such as issuing 
permits for collecting paleontological resources, curation of paleontological resources, and 
confidentiality of locality data.  It only applies to Federal lands.  It provides authority for the 
protection of significant paleontological resources on Federal lands including criminal and civil 
penalties for fossil theft and vandalism.  The act states (in part): 
 
 
     a)  The term ‘‘paleontological resource’’ means any fossilized remains, traces, or imprints of 

organisms, preserved in or on the earth’s crust, that are of paleontological interest and that 
provide information about the history of life on earth. 
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b)  The Secretary shall manage and protect paleontological resources on Federal land using 
scientific principles and expertise. 

c)  The Secretary shall develop appropriate plans for inventory, monitoring, and the scientific 
and educational use of paleontological resources, in accordance with applicable agency 
laws, regulations, and policies. These plans shall emphasize interagency coordination and 
collaborative efforts where possible with non-Federal partners, the scientific community, 
and the general public. 

d)  A paleontological resource may not be collected from Federal land without a permit 
issued under this subtitle by the Secretary. 

e)  The Secretary may issue a permit for the collection of a paleontological resource pursuant 
to an application if the Secretary determines that: 

1)  the applicant is qualified to carry out the permitted activity; 

2)  the permitted activity is undertaken for the purpose of furthering 
paleontological knowledge or for public education; 

3)  the permitted activity is consistent with any management plan applicable to the 
Federal land concerned; and 

4)  the proposed methods of collecting will not threaten significant natural or 
cultural resources. 

f) A permit for the collection of a paleontological resource issued under this section 
shall contain such terms and conditions as the Secretary deems necessary to carry out 
the purposes of this subtitle.  Every permit shall include requirements that: 

1)  the paleontological resource that is collected from Federal land under the permit 
will remain the property of the United States; 

2)  the paleontological resource and copies of associated records will be preserved for 
the public in an approved repository, to be made available for scientific research 
and public education; and 

3)  specific locality data will not be released by the permittee or repository without 
the written permission of the Secretary. 

g)  Any paleontological resource, and any data and records associated with the resource, 
collected under a permit, shall be deposited in an approved repository.  The Secretary 
may enter into agreements with non-Federal repositories regarding the curation of these 
resources, data, and records. 

h)  Information concerning the nature and specific location of a paleontological resource 
shall be exempt from disclosure under section 552 of title 5, United States Code, and any 
other law unless the Secretary determines that disclosure would further the purposes of 
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this subtitle, not create risk of harm to or theft or destruction of the resource or the site 
containing the resource and be in accordance with other applicable laws.  

 

FEDERAL-AID HIGHWAY ACT 

Section 305 of the Federal Aid Highway Act of 1956 (20 United States Code (USC) 78, 78a) gives 
the Federal Highway Administration (FHWA) authority to use Federal funds to salvage 
archaeological and paleontological sites affected by highway projects.  The Archaeological and 
Paleontological Statute (23 USC 305) amends the Antiquities Act of 1906.  Specifically, it states: 
 

Funds authorized to be appropriated to carry out this title to the extent approved as 
necessary, by the highway department of any State, may be used for archaeological and 
paleontological salvage in that state in compliance with the Act entitled "An Act for the 
preservation of American Antiquities," approved June 8, 1906 (PL 59-209; 16 USC 
431-433), and State laws where applicable. 
 

This statute allows funding for mitigation of paleontological resources recovered pursuant to 
Federal aid highway projects, provided that "excavated objects and information are to be used for 
public purposes without private gain to any individual or organization" (Federal Register [FR] 
46(19): 9570). 

 
NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA; 42 USC 4321-4347) mandates the protection of 
cultural resources within its general policy for environmental protection. It requires the 
preservation of important historic, cultural, and natural aspects of our national heritage, and the 
maintenance, wherever possible, of an environment that supports diversity and a variety of 
individual choice. Regulations promulgated by the Advisory Council on Historic Preservation 
provide for the coordination of NEPA and National Historic Preservation Act (NHPA) 
compliance, under 36 CFR Part 800.14(a).  Regulations for implementing the procedural 
provisions of NEPA are available at 40 Code of Federal Regulations (CFR) Part 1500-1508. 
 
If the presence of a significant environmental resource is identified during the scoping process, 
Federal agencies and their agents must take the resource into consideration when evaluating 
project effects. Consideration of paleontological resources may be required under NEPA when a 
project is proposed for development on Federal land, or land under Federal jurisdiction. The level 
of consideration depends upon the Federal agency involved. 
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ANTIQUITIES ACT 

The Antiquities Act of 1906 (16 USC 431-433) states, in part: 
 

That any person who shall appropriate, excavate, injure or destroy any historic or prehistoric 
ruin or monument, or any object of antiquity, situated on lands owned or controlled by the 
Government of the United States, without the permission of the Secretary of the Department 
of the Government having jurisdiction over the lands on which said antiquities are situated, 
shall upon conviction, be fined in a sum of not more than five hundred dollars or be 
imprisoned for a period of not more than ninety days, or shall suffer both fine and 
imprisonment, in the discretion of the court. 
 

Although there is no specific mention of natural or paleontological resources in the Act itself, or in 
the Act's uniform rules and regulations (Title 43 Part 3, 43 CFR 3), "objects of antiquity" has been 
interpreted to include fossils by the National Park Service, the Bureau of Land Management 
(BLM), the Forest Service, and other Federal agencies. Permits to collect fossils on lands 
administered by Federal agencies are authorized under this Act (see “Permit Requirements” 
section, below). Therefore, projects involving Federal lands will require permits for both 
paleontological resource evaluation and mitigation efforts. 
 
 
STATE LAWS AND REGULATIONS 

Paleontological resources are protected by state law.  This protection covers all vertebrate fossils 
(animals with backbones) and any unique paleontological locality. 
 
CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) 

The CEQA of 1970 as amended states that:  It is the policy of the state that public agencies should 
not approve projects as proposed if there are feasible alternatives or feasible mitigation measures 
available which would substantially lessen the significant environmental effects of such projects, 
and that the procedures required are intended to assist public agencies in systematically identifying 
both the significant effects of proposed projects and the feasible alternatives or feasible mitigation 
measures which will avoid or substantially lessen such significant effects (Chapter 1, Section 
21002). 
 
CEQA Guidelines (Article 1, Section 15002(a)(3)) state that CEQA is intended to: 
Prevent significant, avoidable damage to the environment by requiring changes in projects through 
the use of alternatives or mitigation measures when the governmental agency finds the changes to 
be feasible. 
 
If paleontological resources are identified during the paleontological assessment as being within 
the proposed project area, the sponsoring agency must take those resources into consideration 
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when evaluating project effects.  The level of consideration may vary with the importance of the 
resource.  
 
 

PUBLIC RESOURCES CODE (PRC) 

Section 5097.5 states that no person shall knowingly and willfully excavate upon, or remove, 
destroy, injure or deface any … vertebrate paleontological site, including fossilized footprints, …, 
or any other archaeological, paleontological or historical feature, situated on public lands, except 
with the express permission of the public agency having jurisdiction over such lands.  Violation of 
this section is a misdemeanor.   
 
 
SAN BERNARDINO COUNTY LAWS AND REGULATIONS 

Paleontological resources are protected by county ordinances.  This protection covers all of the 
County of San Bernardino (Development Code §82.20.040) defines a qualified paleontologist as 
meeting the following criteria: 
 

Education: An advanced degree (Masters or higher) in geology, paleontology, biology 
or related disciplines (exclusive of archaeology). 

Professional experience: At least five years professional experience with paleontologic (not 
including cultural) resources, including the collection, identification and curation of the 
resources. 

The County of San Bernardino (Development Code §82.20.030) requires that paleontologic 
mitigation programs include, but not be limited to: 
 

(a) All paleontological work will be supervised by a qualified paleontologist.   

(b) Field survey before grading.  In areas of potential but unknown sensitivity, field 
surveys before grading shall be required to establish the need for paleontologic 
monitoring. 

(c) Monitoring during grading.  A project that requires grading plans and is located in 
an area of known fossil occurrence, or that has been demonstrated to have fossils 
present in a field survey, shall have all grading monitored by trained paleontologic 
crews working under the direction of a qualified paleontologist, so that fossils exposed 
during grading can be recovered and preserved.  Paleontologic monitors shall be 
equipped to salvage fossils as they are unearthed, to avoid construction delays, and to 
remove samples of sediments that are likely to contain the remains of small fossil 
invertebrates and vertebrates.  Monitors shall be empowered to temporarily halt or 
divert equipment to allow removal of abundant or large specimens.  Monitoring is not 
necessary if the potentially-fossiliferous units described for the property in question 
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are not present, or if present are determined upon exposure and examination by 
qualified paleontologic personnel to have low potential to contain fossil resources. 

(d) Recovered specimens.  Qualified paleontologic personnel shall prepare recovered 
specimens to a point of identification and permanent preservation, including washing 
of sediments to recover small invertebrates and vertebrates.  Preparation and 
stabilization of all recovered fossils is essential in order to fully mitigate adverse 
impacts to the resources.  

(e) Identification and curation of specimens.  Qualified paleontologic personnel shall 
identify and curate specimens into the collections of the San Bernardino County 
Museum (SBCM) Division of Geological Sciences, an established, accredited 
museum repository with permanent retrievable paleontologic storage.  These 
procedures are also essential steps in effective paleontologic mitigation and CEQA 
compliance.  The paleontologist must have a written repository agreement in hand 
prior to the initiation of mitigation activities.  Mitigation of adverse impacts to 
significant paleontologic resources is not considered complete until curation into an 
established museum repository has been fully completed and documented. 

(f) Report of findings.  Qualified paleontologic personnel shall prepare a report of 
findings with an appended itemized of specimens.  A preliminary report shall be 
submitted and approved before granting of building permits, and a final report shall be 
submitted and approved before granting of occupancy permits.  The report and 
inventory, when submitted to the appropriate Lead Agency along with confirmation of 
the curation of recovered specimens into the collections of the SBCM, will signify 
completion of the program to mitigate impacts to paleontologic resources. 

 

PERMITTING REQUIREMENTS 

The proposed project includes lands of the Bureau of Land Management (BLM).  No permits were 
required for the preparation of this report.   
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RESOURCE CONTEXT 

 
REGIONAL GEOLOGY 
 
The PSA lies within the Mojave Desert Geomorphic Province which consists of fault bounded 
isolated mountain ranges and large expanses of desert.  Most of the Project lies north of the San 
Andreas Fault Zone and east of the Garlock Fault Zone, both of which impact the alignment of the 
nearby mountain ranges.  The Mojave Desert (also locally called the “High Desert”) has a closed 
drainage system which results in thick alluvial fans and numerous playas (Wagner 2002).   
 
 
STRATIGRAPHY 
 
Dibblee (2008a, 2008b, 2008c, 2008d; Figure 3) maps the majority of the PSA as Quaternary 
alluvium derived from the San Gabriel and San Bernardino mountains to the south.  Additional 
Quaternary units include dune sands, playa and river deposits.  Quaternary older alluvium and 
Quaternary older schist gravels, the Pliocene Anaverde Formation, Mesozoic plutonic rocks, and 
Paleozoic metasedimentary rocks are also to be impacted.   
 
 
QUATERNARY DEPOSITS 

The majority of the Project is mapped as Holocene (less than 11,000 years old) alluvium (Qa; 
Figure 3 all maps; Dibblee 2008a, 2008b, 2008c, 2008d).  Sediments include unconsolidated sands 
silts and gravels that increase in coarseness in relation to the location of the source.  Much of the 
western and central portions of this project from Palmdale to Adelanto and the eastern portion of 
this project in Apple Valley consist of coarse to fine grained alluvial fan deposits off the San 
Gabriel- San Bernardino mountains and the local hills.       
 
Deposits of Holocene (less than 11,000 years old) dune sand, playa deposits, and river deposits are 
also present.  Quaternary (Holocene) dune sand (Qs; Figure 3g, 3o; Dibblee 2008b, 20008c) 
consists of windblown deposits of unconsolidated sand.  Quaternary (Holocene) playa deposits 
(Qc; Figure 3f, 3n, 3o; Dibblee 2008a, 2008c, 2008d) are unconsolidated clays and silts deposited 
in a lake.  Quaternary (Holocene) Mojave River deposits (Qg; Figure 3k; Dibblee 2008b; Bortugno 
and Spittler 1986) are unconsolidated silts to boulder sized stream deposits of the current Mojave 
River.     
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Figure 3.  Project Geology index 
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Figure 4a.  Project Geology, 1 of 16 
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Figure 5b.  Project Geology, 2 of 16
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Figure 6c.  Project Geology, 3 of 16 
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Figure 7d.  Project Geology, 4 of 16 
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Figure 8e.  Project Geology, 5 of 16 
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Figure 9f.  Project Geology, 6 of 16 
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Figure 10g.  Project Geology, 7 of 16 
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Figure 11h.  Project Geology, 8 of 16 
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Figure 12i.  Project Geology, 9 of 16 
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Figure 13j.  Project Geology, 10 of 16 
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Figure 14k.  Project Geology, 11 of 16 
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Figure 15l.  Project Geology, 12 of 16 
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Figure 16m.  Project Geology, 13 of 16 
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Figure 17n.  Project Geology, 14 of 16 
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Figure 18o.  Project Geology, 15 of 16 
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Figure 19p.  Project Geology, 16 of 16  
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QUATERNARY OLDER DEPOSITS 

Outcrops of Pleistocene (11,000 years to 2.6 million years old) older alluvium (Qoa; Figure 3k, 3l; 
Dibblee 2008b, 2008c; Bortugno and Spittler 1986; Cox and Hillhouse 2000) of the ancient 
Mojave River (Figure 3k, 3l), dating to the Irvingtonian North American Land Mammal Age (780 
to 350 thousand years) near to the Southern California Logistics Airport (Cox and Hillhouse 2000) 
are present in the Victorville area.  These poorly to moderately consolidated, light grey to buff, silt 
to boulder sized stream deposits of the ancient Mojave River, boarder the modern river channel as 
terraces (Cox and Hillhouse 2000; Dibblee 2008b, 2008c). 
 
Pleistocene older schist cobble conglomerates (Qos; Figure 3b, 3c; Dibblee 2008a) are derived 
from the Pelona Schist near the San Andreas Fault Zone.  These grey to brown, schist-rich gravels 
area supported in a matrix of biotite-rich sands (Dibblee 2008a).  
 

PLIOCENE ANAVERDE FORMATION 

Outcrops of Pliocene (2.6 to 5.3 million years old) Anaverde Formation (Tas, Tac; Figure 3b, 3c; 
Dibblee 2008a) are present in the southwestern portion of the PSA.  The sandstone (Tas) is a 
grey-white to yellowish buff, fine to coarse grained commonly conglomeratic, arkosic sand.  
Deposited by large streams off of local granitic rock there are also occasional sections of thin 
bedded shale (Dibblee 2008a).  A grey shale unit (Tac) is also present within the PSA.  Primarily 
consisting of thin bedded, clayey to silty shale the unit also includes interbeds of fine grained 
arkosic sands (Dibblee 2008a). 
 
MESOZOIC GRANITICS 

A Mesozoic (252 to 66 million year old) questionably Jurassic (201 to 145 million year old) quartz 

monzonite (qm; Figure 3c, 3k, 3l, 3p; Dibblee 2008a, 2008b, 2008c, 2008d), occurs throughout the 

PSA in small outcrops.  This grey-white, medium grained, massive to rarely gneissoid rock forms 

the major batholith of the western Mojave Desert.  Along the San Andreas Fault Zone the quartz 

monzonite is intensely sheared.   

Found in the eastern portion of the PSA as outcrops within the quartz monzonite, a black, medium 

to coarse grained, massive, Mesozoic hornblende diorite and gabbro (hdg; Figure 3l; Dibblee 

2008c) occurs to the north of Apple Valley.  

A dark grey, medium grained, massive Mesozoic quartz diorite (qd; Figure 3l; Dibblee 2008b) is 

found east of the Mojave River near Apple Valley.   

Light grey to tan, fine to medium grained, massive, Mesozoic granite and quartz monzonite (gqm; 

Figure 3m; Dibblee 2008c) is found to the northeast of Victorville.  
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PALEOZOIC METASEDIMENTARY ROCKS 

A white to dark blue-grey, fine to coarsely crystalline, massive to bedded, Paleozoic (541 to 252 

million year old) questionably Pennsylvanian (323 to 299 million year old) limestone (ml; Figure 

3l; Dibblee 2008b) is found east of the Mojave River near Apple Valley.   

 

RECORD SEARCH 

A paleontological records search for the Project was conducted by the San Bernardino County 
Museum (SBCM; Scott 2014; Appendix B).  Prior records searches (Allen 2014) were also 
conducted at the University of California Museum of Paleontology in Berkeley (UCMP; Holroyd 
2010; Appendix B) and at the Natural History Museum of Los Angeles County (LACM; McLeod 
2010; Appendix B).   
 
Neither the UCMP or the LACM had any records of fossils occurring within the PSA but the 
SBCM had four (Scott 2014; Table 2).  An additional sixty three localities occur within one mile of 
the PSA (McLeod 2010, Scott 2014; Table 2). 
 
In the Palmdale area are records of Quaternary reptiles and small mammals (McLeod 2010, Scott 
2014) from thirty four localities (McLeod 2010, Scott 2014; Table 2).  As these taxa occur both in 
the Holocene and Pleistocene, they are not temporally diagnostic of either time period and may or 
may not be fossils.  An additional locality from the Pliocene Anaverde Formation near the south 
western portion of the PSA has produced the remains of a mastodon (Scott 2014; Table 3). 
   
No localities are known from the central portion of the PSA in the alluvial fan deposits from the 
San Gabriel and San Bernardino mountains.  In the Adelanto-Victorville-Apple Valley area, 
Quaternary sediments of the ancestral Mojave River have produced another thirty two localities, 
four of which occur within the PSA (Scott 2014, Jefferson 1981b; Table 2).  Along with numerous 
small mammals and reptiles, the remains of extinct animals including mammoth (Mammuthus 
meridionalis), giant ground sloth (Paramylodon harlani), horse (Equus sp. cf. E. scotti), and 
camels (Hemiauchenia, Camelops hesternus) have been recovered (Scott 2014).    
 
None of the Mesozoic or Paleozoic units have records of fossils. 
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Table 2.  Fossils known from the Quaternary alluvial deposits  
† = indicates that the animal is extinct; * indicates that the locality is within the PSA. 
From McLeod (2010) and Scott (2014). 

PALMDALE AREA 
Group Common name  Taxon Reference; Location 

small 
mammals 

cottontail rabbit Sylvilagus sp. 

McLeod 2010; Palmdale, LACM 5942 – 
5953, pipeline along Ave S from just 
before 90th Street East to almost the San 
Bernardino County Line 

pocket mouse Chaetodipus sp. 
kangaroo rat Dipodomys sp. 
pocket gopher Thomomys sp. 

reptiles 
gopher snake Pitupohis sp. 
king snake Lampropeltis sp. 
leopard lizard  Gambelia wislizenii 

misc 
plants, rodents, small 
vertebrates misc 

Scott 2014; Palmdale, SBCM 
9.2.3-9.2.7, 9.2.15-9.2.31 

 
VICTORVILLE AREA 
Group Common name  Taxon Reference; Location(s) 

large 
mammals 

southern mammoth † Mammuthus meridionalis 
Scott 2014; Victorville; SBCM 1.114.36, 
1.114.37, or 1.114.274 

mammoth † Mammuthus sp. 

Jefferson 1991, Scott 2014; Victorville: 
SBCM 1.114.6-1.114.24*,  
1.114.27*-1.114.28  

horse, possibly Scott’s 
horse † Equus sp. cf. E. scotti 

Scott 2014; Victorville; SBCM 1.114.36, 
1.114.37, or 1.114.274 

horse † Equus sp.  

Jefferson 1991, Scott 2014; Victorville: 
SBCM 1.114.3; 1.114.6-1.114.24*; 
1.114.27*-1.114.28 

yesterday’s camel † Camelops hesternus 
Scott 2014; Victorville; SBCM 1.114.36, 
1.114.37, or 1.114.274 

camel † Camelops sp. 
Jefferson 1991, Scott 2014; Victorville; 
SBCM 1.114.6-1.114.24* 

llama † Hemiauchenia  sp. 
Scott 2014; Victorville; SBCM 1.114.36, 
1.114.37, or 1.114.274 

camel † Camelidae 
Jefferson 1991; Victorville: SBCM 
1.114.27*-1.114.28 

giant ground sloth † Paramylodon harlani 
Scott 2014; Victorville; SBCM 1.114.36, 
1.114.37, or 1.114.274 

large mammal  Mammalia Scott 2014; Victorville SBCM 1.114.30* 

large mammal (?) ?Mammalia 

Scott 2014; Adelanto SBCM 
1.115.1-1.115.2, 1.115.10; Victorville 
SBCM 1.114.27* 

mammal Mammalia 
Scott 2014; Victorville: SBCM 
1.114.33b* 

small 
mammals 

jack rabbit Lepus sp. 
Scott 2014; Jefferson 1991; Victorville: 
SBCM 1.114.31, 1.114.33b* 

pocket gopher Thomomys sp. 
Scott 2014; Victorville: SBCM 
1.114.33b* 

pocket mouse 
Perognathus cf. 
longimembris 

Scott 2014; Victorville: SBCM 
1.114.33b* 

kangaroo rat Dipodomys sp.  
Scott 2014; Jefferson 1991; Victorville: 
SBCM 1.114.6-1.114.24* 
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Group Common name  Taxon Reference; Location(s) 

small 
mammals 

wood rat, possibly 
white throated wood rat Neotoma cf. albiugula  

Scott 2014; Victorville: SBCM 
1.114.33b* 

rodent Rodentia 

Scott 2014; Victorville: SBCM 
1.114.33b*; Apple Valley: SBCM 
1.107.2 

reptiles 
western banded gecko Coleonyx varigatus 

Scott 2014; Victorville: SBCM 
1.114.33b* 

plants 
root casts Plantae root casts 

Scott 2014; Victorville: SBCM 
1.114.33b* 

 
 
Table 3.  Fossils known from the Anaverde Formation  
† = indicates that the animal is extinct 
From Scott (2014). 

 
Group Common name  Taxon Reference; Location 
large 
mammals mastodon † Mammut sp. 

Scott 2014; southern Palmdale, SBCM 
9.2.2 

 

 
FIELD RECONNAISSANCE 

A field reconnaissance was conducted by Allen (2014).  No field reconnaissance was requested for 
this project due to the time constraints in producing this report.  
 
 

PALEONTOLOGICAL SENSITIVITY 

 
Caltrans utilizes a tripartite scale to characterize paleontological sensitivity consisting of no 
potential, low potential and high potential (Caltrans 2012, Appendix C).  A multilevel ranking 
system was developed by professional resource managers as a more practical tool, the Potential 
Fossil Yield Classification (PFYC) system (BLM 2009, Appendix C) which has a multi-level scale 
based on demonstrated yield of fossils.  The PFYC system provides additional guidance regarding 
assessment and management for different fossil yield rankings and is therefore used here to 
complement the Caltrans scale. 
 
Occurrences of fossil resources are closely tied to the geologic units (e.g., formations or members) 
that contain them.  The probability for finding significant fossils in a project area can be broadly 
predicted from previous records of fossils recovered from the geologic units present in and/or 
adjacent to the study area.   
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Using the PFYC system, geologic units are classified based on the relative abundance of vertebrate 
fossils or scientifically significant invertebrate or plant fossils and their sensitivity to adverse 
impacts.  This ranking is not designed to be applied to specific paleontological localities or small 
areas within units.  Although significant localities may occasionally occur in a geologic unit, a few 
widely scattered important fossils or localities do not necessarily indicate a higher PFYC value; 
instead, the relative abundance of localities is intended to be the major determinant for the value 
assignment.  Geological setting and fossil localities were considered in determining 
paleontological sensitivity according to PFYC criteria.  
  
Mesozoic plutonic rocks were assigned as Caltrans no sensitivity and PFYC 1.  The Holocene 
deposits, Quaternary older schist cobble conglomerate, and the Paleozoic metasedimentary rocks 
were ranked low on both the Caltrans and PFYC (level 2) scales.  As a limestone the Paleozoic 
deposits may include fossils and were ranked Caltrans low and PFYC 3b indicating moderate 
potential but undemonstrated yield (Table 4; Figure 4). 
 
Three geologic units were ranked as Caltrans high and PFYC 3a indicating moderate potential but 
unpredictable location of occurrence.  These are the Quaternary older alluvium, and both units of 
the Anaverde Formation.  No project rock units were ranked higher (Table 4; Figure 4). 
 
 
Table 4.  Paleontological Sensitivity Rankings 
 

Caltrans ranking  high low no 

PFYC ranking 
 

5 
very 
high 

4 
high 

3a 
moderate; 

patchy 
3b moderate; 

undemonstrated 
2 

low 

1 
very 
low 

Rock Units 
Map symbol 
(Figure 3)       

Quaternary alluvium Qa, Qg, Qc, Qs     X  
Quaternary older 
alluvium  Qoa   X    
Quaternary older schist 
cobble conglomerate Qos     X  
Anaverde Formation Tas   X    
Anaverde Formation Tac   X    

Mesozoic plutonic rocks 
qm, hdg, qd, 
gqm      X 

Paleozoic 
metasedimentary rocks ml    X   
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Figure 4.  Project Paleontologic Sensitivity Index 
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Figure 4a.  Project Paleontologic Sensitivity, 1 of 16 
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Figure 4b.  Project Paleontologic Sensitivity, 2 of 16  
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Figure 4c.  Project Paleontologic Sensitivity, 3 of 16 
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Figure 4d.  Project Paleontologic Sensitivity, 4 of 16 
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Figure 4e.  Project Paleontologic Sensitivity, 5 of 16 
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Figure 4f.  Project Paleontologic Sensitivity, 6 of 16 
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Figure 4g.  Project Paleontologic Sensitivity, 7 of 16 
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Figure 4h.  Project Paleontologic Sensitivity, 8 of 16 
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Figure 4i.  Project Paleontologic Sensitivity, 9 of 16 
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Figure 4j.  Project Paleontologic Sensitivity, 10 of 16 
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Figure 4k.  Project Paleontologic Sensitivity, 11 of 16 
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Figure 4l.  Project Paleontologic Sensitivity, 12 of 16 
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Figure 4m.  Project Paleontologic Sensitivity, 13 of 16 
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Figure 4n.  Project Paleontologic Sensitivity, 14 of 16 
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Figure 4o.  Project Paleontologic Sensitivity, 15 of 16 
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Figure 4p.  Project Paleontologic Sensitivity, 16 of 16 
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ADVERSE IMPACTS ANALYSIS 

 
BASELINE CONSIDERATIONS 

The Quaternary older alluvium and Anaverde Formation have been demonstrated to be the only 
paleontologically sensitive sediments within the PSA that may be affected by project activities.  
Caltrans guidance for evaluating fossil deposits and sensitivity of resources states:  
 

Regardless of the format used by a paleontologist to rank formations, the importance of any 
rock unit must be explicitly stated in terms of specific fossils known or suspected to be 
present (and if the latter, why such fossils are suspected), and why these fossils are of 
paleontological importance.  Some land-managing agencies may require the use of specific 
guidelines to assess significance whereas others may defer to the expertise of local 
paleontologists and provide little guidance.  Because each situation may differ, it is 
important that there is a clear understanding between project staff (Caltrans or local), 
consultants, and personnel from other agencies as to exactly what criteria will be used to 
assess the significance of rock units affected by a particular project.  
 
As a practical matter, no consideration is generally afforded paleontological sites for which 
scientific importance cannot be demonstrated.  If a paleontological resource assessment 
results in a determination that the site is insignificant or of low sensitivity, this conclusion 
should be documented in a Paleontological Evaluation Report (PER) and in the project’s 
environmental document in order to demonstrate compliance with applicable statutory 
requirements.  
 
If a paleontological resource is determined to be significant, of high sensitivity, or of 
scientific importance, and the project impacts it, a mitigation program must be developed 
and implemented.  Mitigation can be initiated prior to, and/or during, construction.  The 
latter is more common for Caltrans projects. It should be pointed out; however, that 
mitigating during construction poses a greater risk of construction delays.  Mitigation is an 
eligible federal project cost, in accordance with 23 U.S.C. 305, only if acceptable 
significance documentation is submitted.  Thus, coordination between Caltrans, FHWA, and 
all jurisdictional agencies is critical to formally establishing the significance of a resource.  
[PER Instructions, Chapter 8, Vol. 1, SER, 
http://www.dot.ca.gov/ser/vol1/sec3/physical/Ch08Paleo/chap08paleo.htm] 
 

 
DEFINITION OF SIGNIFICANCE FOR PALEONTOLOGICAL RESOURCES 

Only qualified, trained paleontologists with specific expertise in the type of fossils being evaluated 
can determine the scientific significance of paleontological resources.  Fossils are considered to be 
significant if one or more of the following criteria apply: 
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1. The fossils provide information on the evolutionary relationships and developmental 
trends among organisms, living or extinct; 

   
2. The fossils provide data useful in determining the age(s) of the rock unit or sedimentary 

stratum, including data important in determining the depositional history of the region and 
the timing of geologic events therein; 

   
3. The fossils provide data regarding the development of biological communities or 

interaction between paleobotanical and paleozoological biotas; 
   
4. The fossils demonstrate unusual or spectacular circumstances in the history of life; 
   
5. The fossils are in short supply and/or in danger of being depleted or destroyed by the 

elements, vandalism, or commercial exploitation, and are not found in other geographic 
locations (Scott and Springer 2003). 

 
As so defined, significant paleontological resources are determined to be fossils or assemblages of 
fossils that are unique, unusual, rare, uncommon, or diagnostically important.  Significant fossils 
can include remains of large to very small aquatic and terrestrial vertebrates or remains of plants 
and animals previously not represented in certain portions of the stratigraphy.  Assemblages of 
fossils that might aid stratigraphic correlation, particularly those offering data for the interpretation 
of tectonic events, geomorphologic evolution, and paleoclimatology are also critically important 
(Scott and Springer 2003; Scott et al. 2004). 
 
 
SIGNIFICANCE EVALUATION 

The potential to affect any fossils varies with depth of impacts, previous disturbance and presence 
of non-fossiliferous sediments.  Logistics of excavation also affect the possibility of recovering 
scientifically significant fossils since, as outlined above, information on exact location, vertical 
elevation, rock unit of origin, and other aspects of context are critical. 
 
The no action alternative would create no surface or subsurface impacts and thus would not create 
adverse impacts to potential paleontological resources.  Vertical impacts of construction are at 
present unknown as the designs have yet to be completed, however are expected to be as much as 
30 feet deep in bridge construction areas.  Due to the depth these excavations have the potential to 
impact fossils in any of the Quaternary deposits (Figure 4).  Even shallow excavations in areas 
mapped as Quaternary older alluvium, particularly near the Mojave River, and the Anaverde 
Formation (Figure 4) have the potential to encounter significant paleontological resources and 
should be monitored full-time. 
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RECOMMENDATIONS 

Grading, excavation and other surface and subsurface excavation in defined areas of the proposed 
project have the potential to impact significant nonrenewable fossil resources of Pleistocene and 
Pliocene age. All excavations in areas mapped as Quaternary older alluvium (Qoa) and Anaverde 
Formation (Tac, Tas) have the potential to encounter significant paleontological resources and 
should be monitored full time.  Excavations more than 10 feet in depth into Quaternary alluvial 
deposits (Qa, Qg, Qc, Qs) should be spot checked periodically for the presence of older, 
paleontologically sensitive sediments.  Should sediments conducive to fossil preservation be 
encountered, monitoring should be implemented in those areas.  Areas mapped as Paleozoic rock 
(ml) and Quaternary older schist cobble conglomerate (Qos) should be spot checked during 
construction and further evaluated for fossil potential as excavation proceeds.  Areas mapped as 
Mesozoic rocks (qm, hdg, qd, gqm) do not require monitoring.   
 
 

MITIGATION MEASURES 

PAL-1:  A Paleontological Mitigation Plan (PMP) shall be prepared by a qualified paleontologist, 
with a current BLM statewide paleontology permit, when design is at or near completion 
and shall include elements specified as components of a PMP in SER Chapter 8, which 
could also include curation repository agreements from the Natural History Museum of 
Los Angeles County and the San Bernardino County Museum for any fossils from their 
respective counties.  The PMP shall acknowledge the portions of the project on BLM 
lands and shall include all requirements of the Principal Paleontologist’s BLM permit and 
all BLM monitoring guidance. 

 
PAL-2:   Paleontological monitoring, sampling, and fossil recovery shall be conducted as specified 

in the PMP by qualified paleontologists. 
 
PAL-3:  All recovered fossils shall be prepared to permit identification by experts and cataloged. 
 
PAL-4:  Fossils meeting significance criteria shall be submitted to the appropriate repository along 

with copies of all records, photos and maps to obtain permanent accession numbers 
 
PAL-5:  The Paleontological Mitigation Report shall include all elements specified in SER 

Chapter 8 as components of a PMR and shall include all results including specimens 
recovered with permanent accession numbers. 
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SAN BERNARDINO COUNTY MUSEUM RECORDS SEARCH 
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UNIVERSITY OF CALIFORNIA MUSEUM OF PALEONTOLOGY AT BERKELEY 
RECORDS SEARCH 
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NATURAL HISTORY MUSEUM OF LOS ANGELES COUNTY RECORDS SEARCH 
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Caltrans 
Rank 

Caltrans Description PFYC Description 
PFYC 
Rank 

No 
Potential 

Rock units of intrusive igneous origin, most 
extrusive igneous rocks, and moderately to 
highly metamorphosed rocks are classified as 
having no potential for containing significant 
paleontological resources 

Very Low.  The occurrence of significant fossils is 
non-existent or extremely rare.  Includes igneous 
or metamorphic and Precambrian or older rocks.  
Assessment or mitigation of paleontological 
resources is usually unnecessary.  

1 

Low 
Potential 

This category includes sedimentary rock units 
that: 1) are potentially fossiliferous, but have 
not yielded significant fossils in the past; 2) 
have not yet yielded fossils, but possess a 
potential for containing fossil remains; or 3) 
contain common and/or widespread 
invertebrate fossils if the taxonomy, 
phylogeny, and ecology of the species 
contained in the rock are well understood. 

Low.  Sedimentary geologic units that are not 
likely to contain vertebrate fossils or scientifically 
significant nonvertebrate fossils.  Includes rock 
units too young to produce fossils, sediments with 
significant physical and chemical changes (e.g., 
diagenetic alteration) and having few to no fossils 
known.  Assessment or mitigation of 
paleontological resources is not likely to be 
necessary.  

2 

Potentially Moderate but Undemonstrated 
Potential.  Units exhibit geologic features and 
preservational conditions that suggest fossils could 
be present, but no vertebrate fossils or only 
common types of plant and invertebrate fossils are 
known.  Surface-disturbing activities may require 
field assessment to determine appropriate course 
of action. 

3b 

High 
Potential 

Rock units which, based on previous studies, 
contain or are likely to contain significant 
vertebrate, significant invertebrate, or 
significant plant fossils 

Moderate Potential.  Units are known to contain 
vertebrate fossils or scientifically significant 
nonvertebrate fossils, but these occurrences are 
widely scattered and of low abundance.  Common 
invertebrate or plant fossils may be found.  
Surface-disturbing activities may require field 
assessment to determine appropriate course of 
action. 

3a 

High.  Geologic units containing a high occurrence 
of significant fossils.  Fossils must be abundant per 
locality.  Vertebrate fossils or scientifically 
significant invertebrate or plant fossils are known 
to occur and have been documented, but may vary 
in occurrence and predictability.  If impacts to 
significant fossils can be anticipated, 
on-the-ground surveys prior to authorizing the 
surface disturbing action will usually be necessary.  
On-site monitoring or spot-checking may be 
necessary during construction activities. 

4 

Very High.  Highly fossiliferous geologic units 
that consistently and predictably produce 
vertebrate fossils or scientifically significant 
invertebrate or plant fossils.  Vertebrate fossils or 
scientifically significant invertebrate fossils are 
known or can reasonably be expected to occur in 
the impacted area.  On-the-ground surveys prior to 
authorizing any surface disturbing activities will 
usually be necessary.  On-site monitoring may be 
necessary during construction activities. 

5 
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