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The following technical report does not include the appendices due to the 

technical nature of the data, but can be made available upon request. 
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SUMMARY 

 

Regulatory Setting 

Paleontology is the study of life in past geologic time based on fossil plants and animals.  

A number of federal statutes specifically address paleontological resources, their 

treatment, and funding for mitigation as a part of federally authorized or funded projects 

(such as the Antiquities Act of 1906 [16 U.S. Code 431-433], Federal-Aid Highway Act 

of 1935 [20 U.S. Code 78]).  Under California law, paleontological resources are 

protected by the California Environmental Quality Act, the California Administrative 

Code, Title 14, Section 4306 et seq., and Public Resources Code Section 5097.5. 

 

Affected Environment 

An initial paleontology study in February 2001 determined that there were high 

sensitivity paleontological resources in the area of the proposed project to widen State 

Route 25 and recommended additional study to determine if the project would impact 

these resources.  A paleontology study of the project area was conducted by Dr. Robert 

Dundas, a vertebrate paleontologist from the California State University, Fresno Geology 

Department [ROUTE 25 (SAN BENITO AND SANTA CLARA COUNTIES, 

CALIFORNIA) ASSESSMENT REPORT ON PALEONTOLOGICAL SENSITIVITY, June 

17, 2002].  The results of that study are incorporated into this paleontological evaluation 

report to reflect the current design alternatives.   

 

The geologic strata that occur near the project area include Franciscan Complex, 

Miocene-Pliocene sedimentary rocks, Plio-Pleistocene continental deposits, and 

Quaternary alluvium that includes Pleistocene older alluvium and Holocene alluvium.  

Franciscan Complex, Miocene-Pliocene sedimentary rocks, and Pleistocene older 

alluvium occur in the route adoption alternatives area near the U.S. 101 interchange.  The 

Plio-Pleistocene continental deposits occur in the build alternatives area between 

Hollister and State Route 156.  Holocene alluvium covers the valley floor that is crossed 

by all of the proposed alternatives. 

 

Scientifically significant paleontological resources are identified sites or geologic 

deposits containing individual fossils or assemblages of fossils that are unique or unusual, 

diagnostically or stratigraphically important, and add to the existing body of knowledge.  

Fossils found undisturbed are particularly important, as they aid in stratigraphic 

correlation, interpretation of tectonic events, paleoclimatology, and evolution in general.  

Terrestrial vertebrate fossils are often assigned greater significance than other fossils 

because they are rarer than other types of fossils and require a greater amount of 

scientific study.  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. 

 

The Franciscan Complex rocks in the project area do not contain fossils and are ranked 

no sensitivity.  The Miocene-Pliocene sedimentary rocks contain fossils of mammals, 

fish, sharks, and birds, and are therefore considered high sensitivity.  The Plio-

Pleistocene continental deposits contain fossils of bison, camels, horses, and mammoths.  
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Mammoth fossils have been recovered from these continental deposits near the project 

area at two locations just north and south of Hollister.  The Plio-Pleistocene continental 

deposits are ranked high sensitivity.  The Pleistocene older alluvium contains fossils of 

bison, peccaries (similar to a large pig), and mammoths, and this alluvium is also 

designated high sensitivity.  Although the uppermost few feet of Holocene alluvium are 

ranked as low sensitivity, deeper excavation may encounter scientifically important 

fossils.  

 

Environmental Consequences 

The Miocene-Pliocene mammal, fish, shark, and bird fossils; the upper Pliocene to lower 

Pleistocene camel and horse fossils; and the Pleistocene mammoth and peccary fossils 

found locally in the Miocene-Pliocene sedimentary rocks and the Plio-Pleistocene 

continental deposits are scientifically important for several reasons.  These fossils range 

in age that covers the time between the Hemphillian, Blancan, Irvingtonian and 

Rancholabrean fossil ages, and fossils found here could provide important data for the 

interpretation of the relationship between species of the four ages and their 

geomorphological evolution.  Terrestrial vertebrate fossils are rarer than other types of 

fossils because the best conditions for fossil preservation are relatively rare in terrestrial 

settings.  These conditions include little or no disturbance after death and quick burial in 

oxygen depleted, fine-grained sediments.  Any invertebrate fossils found in association 

with the vertebrate fossils would aid in stratigraphic correlation and provide data for the 

interpretation of the ages of other specimens found.  All of these fossils will provide 

important scientific information on tectonic events, paleoclimatology, the relationships 

between species, and evolution in general.   

 

Route adoption alternatives 1 and 2 and build alternatives A and B would excavate in 

hills containing high sensitivity Plio-Pleistocene continental deposits.  Alternatives 1 and 

A will pass through the hill northeast of existing State Route 25 and require excavation 

for an undercrossing and for the westbound off ramp at State Route 156.  Alternatives 2 

and B will require excavation to extend Briggs Road west to the new alignment.  

Excavation for overcrossing foundation footings where State Route 25 will cross State 

Route 156 might also encounter Plio-Pleistocene continental deposits.  Route adoption 

alternatives 1 and 2 might extend far enough south along U.S. 101 to require excavation 

in high sensitivity Miocene-Pliocene sedimentary rocks.  Construction in the U.S. 101 

and State Route 25 interchange area could require excavation in high sensitivity 

Pleistocene older alluvium.  All construction alternatives would impact paleontological 

resources and could destroy scientifically important fossils. 

 

Avoidance, Minimization, and/or Mitigation Measures 

All proposed route adoption and build alternatives would have an adverse impact to 

paleontological resources that cannot be avoided without proper mitigation.  Adverse 

impacts to paleontological resources could be avoided or minimized by selecting the No-

build alternative or by implementing a well-designed paleontological resource mitigation 

plan.  Proper paleontological mitigation and salvage could actually result in beneficial 

effects on paleontological resources through the discovery of fossils that would not have 

been exposed without construction and, therefore, would not have been available for 
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study.  The implementation of the following mitigation measures will result in the project 

having a less than significant impact to paleontological resources. 

 

Paleontological mitigation for the project will include: 

 

1. A nonstandard special provision for paleontology mitigation will be included in the 

construction contract special provisions section to advise the construction contractor 

of the requirement to cooperate with the paleontological salvage. 

 

2. A qualified principal paleontologist (M.S. or PhD in paleontology or geology familiar 

with paleontological procedures and techniques) will be retained to prepare a detailed 

Paleontological Mitigation Plan prior to the start of construction.  All geologic work 

will be performed under the supervision of a California Professional Geologist. 

 

3. The qualified principal paleontologist will be present at pre-grading meetings to 

consult with grading and excavation contractors. 

 

4. Near the beginning of excavations, the principal paleontologist will conduct an 

employee environmental awareness training session for all persons involved in earth 

moving for the project. 

 

5. A paleontological monitor, under the direction of the qualified principal 

paleontologist, will be on site to inspect cuts for fossils at all times during original 

grading involving sensitive geologic formations. 

 

6. When fossils are discovered, the paleontologist (or paleontological monitor) will 

recover them.  Construction work in these areas will be halted or diverted to allow 

recovery of fossil remains in a timely manner. 

 

7. Bulk sediment samples will be recovered from fossiliferous horizons and processed 

for microvertebrate remains as determined necessary by the principal paleontologist. 

 

8. Fossil remains collected during the monitoring and salvage portion of the mitigation 

program will be cleaned, repaired, sorted, and cataloged. 

 

9. Prepared fossils, along with copies of all pertinent field notes, photos, and maps, will 

then be deposited in a scientific institution with paleontological collections. 

 

10. A final report will be completed that outlines the results of the mitigation program 

and will be signed by the Principal Paleontologist and Professional Geologist. 
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INTRODUCTION 

 

The California Department of Transportation (Caltrans), in cooperation with San Benito 

Council of Governments and Santa Clara Valley Transportation Authority is evaluating 

the conversion of 11.2 miles of the existing State Route 25 two-lane conventional 

highway to a four-lane expressway in San Benito and Santa Clara Counties (figures 1 and 

2).  The evaluation includes two proposed projects: (1) a TIER I route adoption and (2) a 

proposed construction project within the limits of the proposed route adoption (figures 2 

to 7).   

 

1. The route adoption study extends from San Felipe Road within the city of 

Hollister (post mile 51.5) to the San Benito/Santa Clara County line (post mile 60.1) 

and on to the end of State Route 25 at U.S. 101 south of the city of Gilroy (post miles 

0.0 to 2.6 in Santa Clara County).  

 

2. The proposed construction project limits extend 3.8 miles in San Benito County, 

from San Felipe Road in Hollister to just west of Hudner Lane (post miles 51.5 to 

55.3). The existing 2-lane conventional highway would be replaced by a 4-lane 

expressway. 

 

State Route 25, a two-lane conventional highway, runs northwest through the relatively 

flat terrain of the Hollister Valley, terminating at U.S. 101 after crossing the Pajaro River 

and Carnadero Creek.  Agriculture dominates the surrounding landscape, and farmsteads 

and houses are scattered along the length of the study area.  Residences, retail businesses, 

and agriculture-related commercial operations are more concentrated at both ends of the 

route adoption study area, on the outskirts of Gilroy and Hollister.   

 

Caltrans protects and enhances the environment and quality of life in accordance with the 

environmental, economic and social goals of California (Caltrans, 1992).  The 

Department evaluates the environmental benefits and consequences of its activities and 

implements practices that minimize environmental impacts.  Caltrans, as part of the 

project development and delivery process, is obligated to conduct paleontological studies 

in response to Federal, State, and local laws, regulations, and ordinances (Caltrans, 2008). 

 

Paleontology is the study of life in past geologic time based on fossil plants and animals.  

Fossils furnish information about the kinds of plants and animals that existed, when they 

appeared and vanished, where and how they lived, and the type of environments they 

preferred (CGS, 2002).  Fossils help us to learn how species evolved, how some 

descended from others, and how groups of organisms are related.   

 

It is the policy of the United States that the public lands be managed in a manner that will 

protect the quality of scientific and historical values (BLM, 1998).  The paleontological 

resources found on the public lands are recognized as constituting a fragile and 

nonrenewable scientific record of the history of life on earth, and so represent an 

important and critical component of America's natural heritage.   
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Purpose and Need 

The purpose of the proposed project is to: 

 

• Select a route adoption corridor for State Route 25 between Hollister and Gilroy for 

planning purposes. 

• Improve traffic flow, reduce delays, and enhance the movement of goods on State 

Route 25 between San Felipe Road in Hollister and Hudner Lane in San Benito 

County. 

• Increase capacity along State Route 25 between San Felipe Road in Hollister and 

Hudner Lane in San Benito County. 

 

Slow moving farm equipment, trucks, and local and commuter traffic share this two-lane 

roadway.  An increasing number of vehicles travel this stretch of State Route 25 and, 

during peak commute hours, the roadway is congested.  Traffic flow is delayed by 

vehicles turning onto and/or out of the many driveways and local roads, affecting the 

flow of the faster moving vehicles.  Many commuters whose destination is beyond the 

local area take local roads (Bloomfield Road, Frazier Lake Road, and Shore Road) as 

shortcuts between State Route 25 and State Route 156 and also State Route 152.  

Significant commercial truck traffic travels through the area on State Route 25, and is 

subject to delays as well.  A new route alignment should be adopted so that the 

appropriate area for a future expressway can incorporated into the San Benito and Santa 

Clara County general plans now, before future development occurs along this stretch of 

highway.  

 

Project History 

Originally, in 2001, the project limits on State Route 25 were from San Felipe Road in 

Hollister to the State Route 25/U.S. 101 interchange south of Gilroy.  Because the 

proposal included modifying the State Route 25/U.S. 101 interchange, the project limits 

extended one mile south and north of the existing interchange on U.S. 101.  In 2003 the 

project scope expanded to include a connection from the new State Route 25/U.S. 101 

interchange to Santa Teresa Boulevard on the west.  In addition, the existing four-lane 

expressway segment between the vicinity of the State Route 25/U.S. 101 interchange and 

the Monterey Road interchange in Gilroy, a distance of two miles, was proposed for 

widening to a six-lane freeway.  In December of 2006 the additional work in Santa Clara 

County became part of the Caltrans District 4 project, known as the U.S. 101 Widening 

Project State Route 129 to Monterey Road project.  In January 2008, the northern limits 

of the project were expanded again to U.S. 101 to have a logical termini, or end point, for 

the route adoption study.  

 

Previous Studies 

Staff from the Central Region Hazardous Waste Branch reviewed the proposed 

improvements to State Route 25 and U.S. 101 in San Benito and Santa Clara Counties 

with respect to potential paleontology resources (Caltrans, 2001).  The preliminary 

evaluation included review of: The California State University, Fresno, Department of 

Geology Paleontological Sensitivity Mapping Project database (CSUF, 2000); geologic 
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maps; and geologic and paleontologic literature.  Additional study was recommended to 

identify geologic strata that would be disturbed by project related activities and assess the 

potential to encounter significant paleontology resources during construction.   

 

California State University, Fresno Geology Department conducted a paleontology study 

in the project area for the Route 25 & 101 Widening project (CSUF, 2002, Appendix A).  

The result of that study was presented to the Central Sierra Environmental Analysis 

Branch (Caltrans, 2002) and is incorporated into this Paleontological Evaluation Report 

(PER).   

 

This PER (State Route 25 Widening and Route Adoption Hollister to Gilroy) includes a 

revised project description and updates a previous PER (Route 25 Widening Project) 

prepared July 25, 2008. 

 

Project Alternatives 

Both of the route adoption alternatives, Alternatives 1 and 2, are 11.2 miles long, and 

share the same alignment from approximately 1/2 mile south of Shore Road (post mile 

56.1) in San Benito County to U.S. 101 in Santa Clara County (figures 3-5).  Between 

post mile 56.1 in San Benito County and the southern end of the proposed project at San 

Felipe Road, the two alignment alternatives separate: Alternative 1 proposes to align the 

future four-lane expressway generally to the east (or north) of the existing two-lane 

north/south highway while Alternative 2 would align mostly to the west (or south) of the 

existing two-lane highway.  The alignments would be wide enough to accommodate a 

future four-lane expressway with a 62 foot median (342 feet) and frontage roads on one 

or both sides.  The alignments would also be wide enough to accommodate a future 

interchange near the existing intersection of State Route 25 and State Route 156 and a 

future State Route 25/U.S. 101 interchange north of the existing interchange.  Other 

improvements include new bridges over Carnadero Creek and the Pajaro River, and 

overcrossings of the Union Pacific Railroad Hollister branch line and the Union Pacific 

main line just east of U.S. 101.  

 

Both build alternatives, Alternative A and Alternative B would extend 3.8 miles in San 

Benito County, from San Felipe Road (post mile 51.5) to just west of Hudner Lane (post 

mile 55.3)(figures 6-7).  Unlike the route adoption alternatives, the build alternatives 

propose a realigned and widened at-grade intersection at State Route 25 and State Route 

156 instead of an interchange.  Both construction alternatives would transition back to the 

existing two-lane highway just west of Hudner Lane.  For Alternative A, an 

undercrossing would be built at the gravel quarry driveway to provide access to this 

parcel.  

 

The No-Action Alternative would result in no action being taken, and no further 

improvements would be made to State Route 25 within the route adoption limits other 

than the State Route 25 Safety and Operations Enhancement Project.  It is anticipated that 

work will begin early in 2009 and will be completed by early 2010.  Work will begin just 

south of Hudner Lane (post mile 55.1) and end just south of the Union Pacific Railroad 

crossing (post mile 60.0) in San Benito County.  Roadway widening will consist of two 
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10-foot outside shoulders, two 12-foot travel lanes, two 5-foot inside shoulders and 

placement of a temporary concrete median barrier.  Rumble strips will be installed on all 

inside and outside shoulders.  The Hudner Lane and Shore Road intersections will be 

improved. 

 

Project Impact Area 

The geology impacted by construction excavation as described above is shown on Plate I 

in Appendix D at the end of this report.  The Route Adoption alternatives in the west area 

(figure 3, plate Ia) would connect to U.S. 101 with an interchange that might require 

excavation to the northwest to connect with local roads.  Additional widening of U.S. 101 

south of the interchange area might be required as originally planned for the project.   

 

Alternates 1 and A (figures 4 and 6, Plate Id) would be constructed through the hills 

northeast of existing State Route 25; the undercrossing for the gravel company and the 

interchange at State Routes 25/156 would require major excavation in the hills.  

Alternates 2 and B (figures 5 and 7, Plate Id) would construct a road cut through the hill 

southwest of State Route 25 for the extension of Briggs Road.   

 

Regulatory Setting 

Construction of this project will be funded in part by the United States Department of 

Transportation.  The Federal Aid Highway Act of 1956 (PL 84-627) and 1958 (PL 85-

767) specifically extends the Antiquities Act of 1906 (PL 59-209) to apply to 

paleontological resources on highway projects funded by the Highway Act and authorizes 

the use of Highway Act funds for paleontological salvage to the extent approved as 

necessary by the State Highway Department.  (Pub. L. 85-767, Aug. 27, 1958, 72 Stat. 

913; Pub. L. 86-657, Sec. 8(e), July 14, 1960, 74 Stat. 525.  See also 23USC305.)  The 

Antiquities Act requires that properly qualified institutions and experts carry out any 

investigations.  Typical federal requirements for paleontological resource management 

for compliance with the Antiquities Act are outlined in Bureau of Land Management 

Manual Section 8270 (BLM, 1998).   

 

The California Environmental Quality Act (CEQA), the California Administrative Code, 

Title 14, Section 4307 et seq., and Public Resources Code Section 5097.5 protect 

paleontological resources.  CEQA requires that public agencies 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 (Chapter 

1, Section 21002).  California Public Resources Code 5097.5 protects vertebrate 

paleontological sites, including fossilized footprints or any other paleontological features 

situated on public lands.  Typical California requirements for paleontological studies and 

mitigation are outlined in Title 20, California Code of Regulations, Chapter 5, Article 6, 

Appendix B, (16) Paleontological Resources; and Caltrans Standard Environmental 

Reference, Volume 1, Chapter 8 - Paleontology (Caltrans, 2008). 
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Studies Required 

The studies required for project-related paleontological resource efforts involve three 

steps that include identification, evaluations, and, as necessary, mitigation (Caltrans, 

2008).  These three steps generally entail preparation of 5 separate documents that are:  

 

A Paleontological Identification Report (PIR)  

A Paleontological Evaluation Report (PER)  

A Paleontological Mitigation Plan (PMP)  

A Paleontological Mitigation Report (PMR)  

A Paleontological Stewardship Summary (PSS)  

 

In practice the Paleontological Identification and Paleontological Evaluation Reports are 

frequently a combined product as in this report.   

 

Paleontological Identification Report 

A Paleontological Identification Report (PIR) first determines the potential for a Caltrans 

project to impact paleontological resources.  If the proposed project involves ground 

disturbance, there may be the potential to impact paleontological resources.  A PIR is 

prepared to assess the potential for resources to be impacted by the project.  Concurrent 

with the writing of the environmental document, qualified personnel will prepare a 

Paleontological Evaluation Report (PER) and Paleontological Mitigation Plan (PMP), if 

needed.  

 

The PIR should include a description of the project setting, type of survey conducted, a 

summary of the literature search and findings, and discussion as to the effects that the 

project might have on resources within or adjacent to the project area.  Evaluation of 

potential paleontological resources/issues will include a review of databases and/or a 

background document review, as well as contact with any necessary outside agencies, 

museums, universities, and individuals.  Conducting a windshield survey of the project, if 

appropriate, follows this work.  The Paleontology Coordinator, consultant, or contact 

liaison will prepare a report detailing the geologic and paleontological setting of the 

project as well as the results of database/background/contact review.  The report should 

also discuss any agency coordination and permits that may be required (e.g., permits to 

conduct investigations on USDI, Bureau of Land Management; USDA, Forest Service; or 

DOD/Army Corps of Engineers administered lands).  Finally, the package should include 

a summary for inclusion in the Preliminary Environmental Analysis Report (PEAR), 

along with estimates of the hours and time spans required to conduct studies for the 

environmental document by WBS code.  The locations of any constrains that should be 

considered during preliminary design should also be illustrated on the aerial maps 

provided to Caltrans Environmental by Caltrans Design. 

 

Paleontological Evaluation Report 

If paleontological resources will be impacted by the project, it is necessary to undertake 

an assessment (PER) to determine: 1) Caltrans’ legal responsibilities; 2) the necessity for 

involving other agencies and stakeholders; 3) whether the resource can be avoided 

(regardless of its potential significance); and 4) the significance of the resource.  



Page 6  

Completion of this effort will require the services of a professional meeting the 

experience/education requirements of a Principal Paleontologist in order to determine the 

significance of the paleontological resource.  

 

Preparer Qualifications 

Mitigation is an eligible Federal project cost, in accordance with the Federal Aid 

Highway Act of 1956 (PL 84-627) and 1958 (PL 85-767).  Federal funds are authorized 

to the extent determined as necessary by the state highway department, provided that the 

state is in compliance with the Antiquities Act of 1906 (PL 59-209).  Documentation 

acceptable to FHWA must be submitted.  The Antiquities Act requires that any 

investigations be undertaken by properly qualified institutions and experts as determined 

by the Secretaries of Interior, Agriculture, and War.  Bureau of Land Management 

Manual Section 8270 (BLM, 1998) provides detailed procedures and standards for 

paleontological resource management for compliance with the Antiquities Act.  BLM 

qualifications for conducting paleontology assessments are similar to Caltrans 

requirements for a qualified Principal Paleontologist as outlined in the Caltrans Standard 

Environmental Reference, Volume 1, Chapter 8 - Paleontology, Preparer Qualifications 

(Caltrans, 2008). 

 

The determination of a project's potential impact on paleontological resources and the 

significance of any impact will necessarily be based on the identification of geologic 

strata that will be affected by excavation and an assessment of the extent of the impact to 

the geologic strata.  This will require professional investigation, analysis, and 

interpretation of the project area geology.  California Business and Professions Code, 

Chapter 12.5, requires that such geologic reports prepared for public decision making 

documents be prepared by a California licensed Professional Geologist, or by a 

subordinate employee under his direction. 

 

 

SCOPE OF STUDY 

 

This PER is being prepared because a preliminary survey of the project site identified the 

presence of paleontological resources in the project area that could potential be affected 

by project excavation (Caltrans, 2001).  The purpose of this investigation is to identify 

the paleontological resources at the project site and evaluate the project's potential to 

affect those resources.  The study will identify the project area's geology and stratigraphy 

and extent of project excavation.  The study will then assess whether there are known or 

reasonably anticipated paleontological resources within the project area and if project 

excavation will impact the resource.  Once it has been determined that a paleontological 

resource will be impacted by the project, it is necessary to determine Caltrans' legal 

responsibilities, the necessity for involving other agencies and stakeholders, whether the 

resource can be avoided, and the significance of the resource.  This study will then 

identify the recommended course of action for any mitigation and estimate mitigation 

costs.   
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Study Methods 

California State University, Fresno Geology Department conducted a paleontology study 

in the project area for the Route 25 & 101 Widening project (CSUF, 2002).  The study 

area covered all of the current State Route 25 Widening and Route Adoption Hollister to 

Gilroy project and parts of what is now the Santa Clara County U.S. 101 project.  The 

results of that study are incorporated in this PER.  Dr. Robert Dundas, California State 

University, Fresno, conducted the paleontology studies.  Dr. Dundas is a geologist and 

vertebrate paleontologist with a Ph.D. in Paleontology from the University of California 

at Berkeley and has over fourteen years experience in paleontology assessments.  He has 

held positions as Editor of PaleoBios and Senior Museum Preparator for the University of 

California Museum of Paleontology.  He has been a Lecturer at the University of 

California at Berkeley and San Francisco State University.  He is currently Assistant 

Professor in the Department of Earth and Environmental Sciences, California State 

University, Fresno.  Dr. Dundas has worked extensively on fossil locations in the San 

Joaquin Valley including the Madera County Fairmead Landfill. 

 

A record search for fossil sites within the Route 25 & 101 Widening project area was 

conducted at the University of California Museum of Paleontology at Berkeley (UCMP) 

and the Los Angeles County Museum of Natural History (LACM) by Dundas (CSUF, 

2002).  After reviewing the geologic maps, consulting the UCMP and LACM locality 

records, and conducting a field examination of the project area, high sensitivity zones 

were plotted around areas of exposed Purisima Formation, San Benito Gravels, and older 

alluvial fan deposits.  A copy of the report is included in Appendix A. 

 

This PER, prepared by Caltrans Paleontology Coordinator Peter Hansen, is based on the 

letter report prepared by Dr. Dundas for the Route 25 & 101 Widening Project and covers 

all alternatives of the State Route 25 Widening and Route Adoption Hollister to Gilroy 

Project.  The evaluation included review of: The California State University, Fresno, 

Department of Geology Paleontological Sensitivity Mapping Project database (CSUF, 

2000); geologic maps; and geologic and paleontologic literature (see attached references).  

Mr. Hansen conducted a field survey of the new project alternatives on February 28, 

2007.  Mr. Hansen is a Caltrans Engineering Geologist in the Central Region Hazardous 

Waste and Paleontology Branch and has done paleontology assessment work for the last 

seven years.  Mr. Hansen is California Professional Geologist No. 7664. 

 

Limitations 

This PER is based on previous studies and published geologic reports.  The assessment of 

which geologic formations will be impacted is believed to be reasonable and accurate 

based on existing mapping.  The extent to which scientifically important fossils will be 

encountered during construction excavation cannot be determined until excavation begins 

and the sensitive strata are exposed. 

 

Geologic hazards in the State Route 25 Widening and Route Adoption Hollister to Gilroy 

project area appear to include construction of an interchange structure at State Route 156 

that would span the active Calaveras Fault and impacts to significant mineral resources in 
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a designated Mineral Resource Zone 2.  The studies required for seismic hazards and 

mineral resources are beyond the scope of this report.   

 

 

AFFECTED ENVIRONMENT 

 

Regional Geology 

The project area, within the Hollister Valley, about 110 miles south of San Francisco, is 

shown on the topographic maps (figures 8 and 9) and study area map (figure 10) in 

Appendix D.  It lies mostly in northern San Benito County and extends into southern 

Santa Clara County within the San Felipe, Hollister, and Chitenden USGS quadrangles.  

The build portion is in San Benito County in the southern half of the San Felipe 

quadrangle and extends into the northern portion of the Hollister quadrangle north of the 

city of Hollister.  The route adoption extends all the way from Hollister to the intersection 

of State Route 25 and US 101, south of Gilroy in Santa Clara County.  Project 

alternatives are shown on the Route Adoption and Construction Alternatives maps in the 

appendices of this report (figures 3 to 7).   

 

The Hollister Valley lies at the southern end of the Santa Clara Valley within the 

southern portion of the Coast Range geomorphic province (Jenkins, 1943; Jennings and 

Strand, 1958).  The Coast Ranges are characterized by longitudinal mountain ranges and 

intervening valleys trending northwest.  The topography of the province is controlled by 

faulting and folding.  The Santa Clara Valley lies between the Santa Cruz Mountains on 

the west and the Diablo Range on the east (figure 11).  The San Andreas Fault zone 

separates the Santa Cruz Mountains from the Gabilan Range to the west where the fault 

trends slightly oblique to the adjacent ranges.  The Calaveras Fault zone extends from 

south of the San Benito River, where it is coincident with the Paciens Fault zone, 

northward through the city of Hollister, past San Felipe Lake and along the east side of 

the Santa Clara Valley.   

 

The Pajaro River separates Hollister Valley from Santa Clara Valley and drains San 

Felipe Lake at the north end of Hollister Valley (figure 11).  The southern end of 

Hollister Valley is the San Benito River and the San Andreas Fault zone.  The project 

area lies along the Calaveras Fault, about 6 miles northeast of the San Andreas Fault.  

The Calaveras Fault zone passes through the center of Hollister Valley separating it into 

two structural blocks: the Diablo Block on the east and the San Justo block on the west 

between the Calaveras and the San Andreas (figure 12).  The Gabilan block lies to the 

southwest of the San Andreas Fault.   

 

In the Hollister Valley area, the Calaveras Fault zone is within Pleistocene-Holocene 

sediments at the surface (Rogers, 1993).  There is a major contrast in pre-Pleistocene 

rocks across the fault.  The basement rocks east of the fault are Franciscan complex and 

Cretaceous sedimentary rock of the Great Valley Sequence.  Between the Calaveras and 

San Andreas Faults there is no Cretaceous Great Valley Sequence.  The presence of 

Pliocene Purisima rocks west of the Calaveras Fault, but not east of the fault, indicates 
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lateral displacement.  (A geologic time scale showing relative geologic ages is included 

in Appendix D, figure 13). 

 

Although the Pliocene rocks of the southern Santa Clara Valley area were originally 

mapped as Purisima by Talifero (1948), the type section of Haehl and Arnold (1904) is 

along Purisima Creek in the Santa Cruz Mountains west of the San Andreas (Powell, 

1998).  The marine invertebrate fossils from Purisima rocks between the San Andreas and 

Calaveras Faults differ significantly from the invertebrate fossils of the type Purisima 

west of the San Andreas (Rogers, 1993).  Dibblee (1975) and Dibblee and Brabb (1978) 

referred some of these rocks to the Etchegoin Formation.  The nomenclature history of 

Purisima and Etchegoin is discussed in the section on Miocene-Pliocene sedimentary 

rocks below and in Appendix C. 

 

Local Geology 

The area of the proposed alternatives is shown on the geologic map in Plate I. Unit 

identifiers in the text refer to the geologic map shown on Plate I, which is adapted from 

the digital database of Wagner and others (2002).  Additional explanation of the database 

conversion is presented in Appendix B. 

 

State Route 25 parallels the Calaveras Fault at the southern end of the project area until 

the highway heads more westerly where it crosses State Route 156 (Rogers, 1993; 

Wagner and others, 2002).  Alternatives 1 and A follow along the east side of the fault 

until they cross the fault at their intersection with State Route 156 (Plate Id).  Alternatives 

2 and B cross the fault between Wright Road and Briggs Road before continuing along 

the west side of the fault. 

 

The hills of sand and gravel along the southern end of the project are compression ridges 

created by the action of the San Andreas and Calaveras Fault systems (Kohler-Antablin, 

1999).  The sand and gravel in the hill on the east side of State Route 25 between State 

Route 156 and the Hollister Municipal Airport is the SCL/Bolsa sand and gravel mine 

area.  The area is newly classified as a Mineral Resource Zone 2 (MRZ-2).  The 

California Department of Conservation's Division of Mines and Geology classifies 

mineral resources in compliance with the Surface Mining and Reclamation Act 

(SMARA) of 1975.  Areas classified as MRZ-2 are areas where adequate information 

indicates that significant mineral deposits are present, or where it is judged that a high 

likelihood exists for their presence.  The Don Chapin Company is currently mining this 

area. 

 

The geologic strata that occur near the project area include the Franciscan Complex, 

Miocene-Pliocene sedimentary rocks, Plio-Pleistocene continental deposits, and 

Quaternary alluvium.  Franciscan Complex, Miocene-Pliocene sedimentary rocks, and 

Pleistocene older alluvium occur in the Route Adoption Alternatives area.  The Plio-

Pleistocene continental deposits occur in the Build Alternatives area.  Holocene alluvium 

covers the valley floor of all of the proposed construction alternatives.  
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Franciscan Complex 

The Franciscan Complex crops out west of the project area forming most of the hills just 

west of the State Route 25/U.S. 101 interchange (Plate Ia).  The Franciscan rocks are 

pervasively sheared, weakly metamorphosed marine sedimentary and volcanic rocks 

(Dibblee and Brabb, 1978).   

 

The Franciscan rock descriptions presented here are from Graymer (1997).  These rocks 

are on Graymer's (1997) New Almaden structural block, which is made up of two 

Franciscan terranes overlain by Miocene and younger strata.  The block is bounded on 

the west by the Sargent Fault and on the east by the San Jose Fault of Brabb and Hanna 

(1981), which is a postulated fault beneath the surficial deposits of Santa Clara Valley. 

 

The Franciscan Complex in the project area consists of greenstone agglomerate (KJfgs), 

sandstone (KJfss), and smaller areas of limestone and chert (KJfls, KJfch).  The existing 

interchange southbound off- and on-ramps are built onto one of the small chert units, and 

additional small limestone and chert units crop out to the south and west.  The hill just to 

the west of the interchange is part of the greenstone agglomerate that extends to the west 

and northwest.  The sandstone unit crops out west and north of the greenstone. 

 

The sandstone unit (KJfss) is a foliated, fine- to coarse-grained, lithic and mica lithic 

wacke with clasts of slate up to 5 mm, and is interbedded with gray slate and argillite.  

Locally there are clasts and lenses of limestone to 50 cm in length.  It is stratigraphically 

above and contains clasts of the limestone and chert units.  The interbedded limestone 

and chert units (KJfls, KJfch) are thinly bedded gray limestone and black, red, green, and 

gray radiolarian chert.  The beds are mostly less than ½ meter thick.  The greenstone 

agglomerate member (KJfgs) is composed of altered basalt, pillow-basalt, basalt breccia, 

and basalt-chert.  Much of the rock has a distinct clastic texture indicating volcanoclastic 

breccia (Graymer, 1997).  The matrix of the agglomerate is in large part altered glass. 

 

Miocene-Pliocene sedimentary rocks 

The upper Miocene and Pliocene sedimentary rocks near the project area are indicated on 

the geologic map on Plate I as Etchegoin Formation (MPe), and unnamed Pliocene 

continental mudstone (Puc) and sandstone (Pus).  These rocks crop out in the hills to the 

south of the project and along US 101 and have been referred to the Purisima "Group", 

Purisima Formation, Etchegoin Formation, San Pablo Formation, Pancho Rico 

Formation, and Santa Margarita Formation.  Allen (1946) included them in his Purisima 

"Group" in mapping the San Juan Bautista Quadrangle just to the south of the project 

area, and Taliaferro (1948) mapped them as Purisima Formation.  Dibblee (1975) mapped 

these rocks in the Hollister quadrangle as Etchegoin Formation, and non-marine 

sedimentary rocks and valley deposits.  These sedimentary rocks were apparently 

originally deposited on both sides of the San Andreas Fault, Purisima on the west and 

Etchegoin on the east, and have since been offset by the right lateral movement along the 

fault (Perkins, 1987).  Therefore, this report's discussion of fossils of the project area 

includes fossils from both formations.  A more complete discussion of the nomenclature 

history of the Mocene-Pliocene rocks of the study area is presented in Appendix C. 
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The upper Miocene-Pliocene rocks in the Hollister quadrangle were mapped as 

"Purisima" Formation by Rogers (1993) and this discussion of lithology is from his 

report.  Rogers states that rocks east of the San Andreas are probably not Purisima as 

defined in coastal San Mateo County although they seem to represent the same period of 

time and are lithologically similar conglomerate, sandstone, and siltstone.  The 

"Purisima" Formation of the Hollister quadrangle is characterized by massive mudstones 

probably deposited in a transitional environment (perhaps lagoonal) rather than open 

marine.  The "Purisima" Formation is moderately- to poorly-consolidated sandstone, 

siltstone, shale, mudstone, and minor pebbly sandstone and grit.   

 

Rogers (1993) divides his “Purisima” Formation into four members.  The lowest unit is 

the marine sandstone member composed of brown and gray, medium-grained, well-sorted 

sandstone interbedded with gray shale and mudstone.  The lower non-marine sandstone 

member is similar to the upper sandstone member with some grit containing Monterey 

chert detritus, light-colored tuff, and black and brown mottled lignite.  The mucky 

mudstone member is a brown and green mudstone interbedded with minor massive gray, 

well-sorted sandstone and fissile shale rich in carbonized wood and leaf impressions.  

The upper non-marine sandstone member is massive, light to dark gray, and brown, 

medium-to-fine grained sandstone interbedded with gray and green shale and mudstone. 

 

The “Purisima” Formation is overlain by the San Benito Formation (Rogers, 1993).  

Within the Hollister Valley near the build alternatives A and B project areas, upper 

Miocene-Pliocene sediments are generally at least 1,000 feet below the surface.  

However, along the Calaveras Fault in the project area, these sediments appear to have 

been pushed up closer to the surface by compression action of the fault. 

 

Plio-Pleistocene continental deposits 

Plio-Pleistocene continental deposits (QT) form small hills at the southeastern end of the 

project (Plate Id).  These unconsolidated gravel deposits were mapped as the San Benito 

gravels in the San Benito quadrangle by Wilson (1943) and in the Hollister quadrangle by 

Taliaferro (1948).  Dibblee (1975) referred these deposits to the Santa Clara Formation of 

Cooper (1894).  Dibblee (1966) designated a type area for the Santa Clara Formation at 

the Stevens Creek reservoir in the Palo Alto 15 minute quadrangle, west of the city of 

San Jose, and east of the San Andreas Fault.  Rogers (1993), mapping the Hollister and 

San Felipe 7 ½ minute quadrangles, designated the gravels in the hills on the east side of 

the Calaveras Fault as San Benito Formation and the gravels in the Flint Hills to the west 

as unnamed sand and gravel, unconsolidated; possibly equivalent to the San Benito 

Formation.  Wagner and others (2002) map these deposits as Plio-Pleistocene continental 

deposits. 

 

Brabb and others (2000) describe the Santa Clara Formation as gray to red-brown poorly 

indurated conglomerate, sandstone, and mudstone in irregular and lenticular beds.  The 

conglomerate consists mainly of subangular to subrounded cobbles in a sandy matrix but 

locally includes pebbles and boulders.  The cobbles and pebbles are mainly chert, 

greenstone, and greywacke with some schist, serpentinite, and limestone.  Sarna-

Wojcicki (1976) found a tuff bed in Santa Clara Formation near Woodside, and 
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correlated it with a similar tuff in the Merced Formation.  Later work indicated that the 

tuff correlates with the 435 ka Rockland ash (Brabb and others, 2000).  The Pliocene and 

Pleistocene Santa Clara Formation is equivalent in age to the Irvington gravels of Savage 

(1951) northeast of the Santa Clara valley (McLaughlin and others, 2001).  The Irvington 

gravels contain the Irvingtonian fauna.   

 

Rogers (1993) describes the San Benito Formation in the Hollister and San Felipe 

quadrangles as unconsolidated, light-gray gravel, sand, and silt.  It is commonly cross-

bedded and includes massive well-sorted fine sand and silt. The gravel is composed 

dominantly of Franciscan detritus.  The unnamed sand and gravel is described as 

unconsolidated; possibly equivalent to the San Benito Formation but containing minor 

gravel and a large amount of massive maroon or variegated maroon, purple, and gray, 

well-sorted sand and silt, with some light-gray, cross-bedded silt and dark-green, massive 

mudstone.  It is locally unconformable on "Purisima" Formation.  Similar sand and gravel 

deposits to the west contain light gray vitric tuff correlated by trace element study to 

Merced ash, which Rogers (1993) believes to be 0.65 to 0.7 million years old.  The 

unnamed sand and gravel of Rogers (1993) contains a Pliocene-Pleistocene, non-marine 

gastropod species previously found only in the Santa Clara and Tehama Formations 

(Rogers, 1993, p. 4) 

 

Quaternary Alluvium 

Pleistocene older alluvium (Qo) occurs west of U.S. 101 near the junction with State 

Route 25 (Wagner and others, 2002).  This alluvium is mapped as upper Pleistocene 

terrace gravels and fans by Allen (1946), as older alluvial fan deposits by Helley and 

Brabb (1971), and as Pleistocene older alluvium by Dibblee and Brabb (1978).  Graymer 

(1997) mapped most of this alluvium as Pleistocene alluvial fan and fluvial deposits and 

describes them as brown dense gravely and clayey sand or clayey gravel that fines 

upward to sandy clay, variously sorted.  Graymer states that all Pleistocene alluvial fan 

and fluvial deposits can be related to modern stream courses.  They are distinguished 

from younger alluvial fans and fluvial deposits by higher topographic position, greater 

degree of dissection, and stronger soil profile development.  They are less permeable than 

Holocene deposits, and locally contain fresh water mollusks and extinct late Pleistocene 

vertebrate fossils. 

 

Holocene alluvium (Q) covers much of the valley floor in the project area (Wagner and 

others, 2002).  Allen (1946) mapped these deposits as Recent alluvium: silts, sands, and 

clays.  Helley and Brabb (1971) mapped the younger alluvium as fan deposits of fine-

grained sand and silt, fluvial deposits of fine sand to silty clay and interfluvial basin 

deposits of organic clay and silty clay.  Dibblee and Brabb (1978) and Dibblee (1975) 

map these deposits as Holocene surficial deposits – alluvium, clay and silt.  Rogers 

(1993) mapped the young alluvium in the Hollister and San Felipe quadrangles as fine-

grained lacustrine and alluvial deposits.  Graymer (1997) mapped the young alluvium 

west of the Pajaro River as Holocene alluvial fan and fluvial deposits, floodbasin 

deposits, floodplain deposits, and natural levee deposits. 
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The undifferentiated alternating lake deposits and alluvial deposits are described by 

Rogers (1993) as unconsolidated, well sorted, gray to blue silt, clay and sand that include 

deposits of intermittent "Lake San Benito" of Jenkins (1973).  The lacustrine deposits are 

described in well logs as blue clay and contain a small gastropod fauna.  Graymer (1997) 

describes the alluvial fan deposits as brown or tan, medium dense to dense, gravely sand 

or sandy gravel that generally grades upward to sandy or silty clay.  Near the distal fan 

edges, the fluvial deposits are typically brown, never reddish, medium dense sand that 

fines upward to sandy or silty clay.  The floodbasin deposits are very fine silty clay to 

clay deposits occupying flat-floored basins at the distal edge of alluvial fans.  The 

floodplain deposits are medium to dark gray, dense, sandy to silty clay.  Lenses of coarser 

material of silt, sand, and pebbles may be locally present.  The floodplain deposits 

usually occur between levee deposits and basin deposits.  The natural levee deposits are 

loose, moderately- to well-sorted sandy or clayey silt grading to sandy or silty clay.  

These porous and permeable levee deposits border stream channels, usually both banks, 

and slope away to flatter floodplains and basins.   

 

Fossils 

A record search for fossil sites within the project area was conducted at the University of 

California Museum of Paleontology at Berkeley (UCMP) and the Los Angeles County 

Museum of Natural History (LACM) by Dundas (CSUF, 2002).  The LACM has no 

fossil localities within the project area but has a fossil site nearby from Plio-Pleistocene 

terrestrial deposits along Tres Pinos Creek.  The UCMP has no fossil sites within the 

project area but has several vertebrate localities nearby from the San Benito Gravels. 

 

The UCMP online collections database reports 53 Hemphillian age vertebrate fossil 

localities from the Purisima Formation with over 600 specimens of mammals, fish, 

sharks, and birds, primarily from localities in Santa Cruz County.  The Purisima also has 

over 100 invertebrate fossil localities listed.  The database reports 49 Hemphillian and 

Blancan age vertebrate fossil localities from Etchegoin Formation in Fresno and Kings 

Counties.  The Etchegoin has over 700 invertebrate fossil localities listed in Contra 

Costa, Fresno, Kings, Monterey, San Benito, and San Luis Obisbo Counties; about 90 of 

these are in San Benito County.   

 

The UCMP online collections database reports 14 fossil localities in Santa Clara 

Formation, including 8 in Santa Clara County.  The following UCMP vertebrate localities 

occur in the Santa Clara Formation in Santa Clara County: 

 

Table 1.  Santa Clara Formation Vertebrate Fossil Localities 

Locality # Locality Name  Specimen # Taxa    Element  
 

V90003 Molecular Medicine bldg.  136495 Bison   mid humerus 
 

V90055 Calabazas Creek no specimens in the database for this locality 
 

V93037 Anderson Lake 139034 Camelidae  tibia 
 

V99497 Strannigan Backyard 148568 Equus   tooth 
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The UCMP online collections database reports the following vertebrate fossil localities 

occur near the project area in San Benito Gravels: 

 

Table 2.  San Benito Gravels Vertebrate Fossil Localities 

Locality # Locality Name  Specimen # Taxa    Element   

 

V2407  Live Oak School 34291  Equus  dentary Frag. 

 

V2408  Elkhorn Ranch 34289  Equus   tooth 

 

V2409  Emmett School 34290  Equus   tooth 

 

V4506  Tres Pinos  37741  Hipparion  /P frag 

 

V6561   San Felipe   8753   Platygonus   tooth 

 

V6963   Sallee Ranch   83780   Mammuthus columbi tooth 

 

V6964  Abbe Ranch  83784  Equus  dentary frag. 

 

V6965   Hollister Gravel Pit    83785   Mammuthus scapula fragment 

 

V6968   Bird Creek   83789   Mammuthus columbi tooth 

 

The San Benito Formation contains vertebrate fauna at two localities reported and 

mapped by Rogers (1993, p. 4), one at the north end of Hollister and the other south of 

Hollister.  In June 1967, a large elephant tusk was uncovered in the County Hospital Pit 

(V6965, at the south end of Hollister on State Route 25, PM 48.5) during operations by 

the San Benito County Road Department (Rogers. 1993, p.19).  No other fossil remains 

were recovered, after a period of controlled excavation and careful examination by T.H. 

Rogers (California Division of Mines and Geology) and Ronald G. Wolff (University of 

California, Berkeley, Department of Paleontology).  Elephant remains were reported 

from other sand and gravel quarries in the area.  The locality at the north end of Hollister 

at Park Hill (State Route 25, PM 51.6) reported by Rogers (1993, p. 22) appears to be 

UCMP locality V6968 from which a mammoth tooth was recovered. 
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Graymer (1997) reports extinct late Pleistocene vertebrate fossils in the Pleistocene older 

alluvium.  The source of the information was not found; however, the UCMP database 

reports 6 Rancholabrean localities in Santa Clara County from unnamed Pleistocene 

sediments: 

 

Table 3.  Santa Clara County Pleistocene Vertebrate Fossil Localities 

Locality # Locality Name  Specimen # Taxa    Element   

 

V4961   Milpitas  39212  Bison   cheek tooth 

 

V6561  San Felipe  8753  Platygonus  tooth 

 

V79134 Long Point  no specimens in the database from this locality 

 

V91128 Lawrence Expressway E   137236 Mammuthus  illum 

 

V91248 Onizuka  no specimens in the database from this locality 

 

V99597 SCVWD Mammoth 150077 Mammuthus columbi  

 

tusks, cranial elements, pelvis, 

podials, femur, partial rib 

 

 

ENVIRONMENTAL CONSEQUENCES 

 

Definitions of Significance and Sensitivity 

If a paleontological resource cannot be avoided, then it is necessary to determine its 

significance or scientific importance before any mitigation measures are proposed.  This 

may be stated for a particular fossil species, fossil assemblage, or for a rock unit as a 

whole.  This discussion of significance and sensitivity is from the Caltrans Standard 

Environmental Reference (Caltrans, 2008). 

 

Generally, scientifically significant paleontological resources are identified sites or 

geologic deposits containing individual fossils or assemblages of fossils that are unique 

or unusual, diagnostically or stratigraphically important, and add to the existing body of 

knowledge in specific areas, stratigraphically, taxonomically, or regionally (Reynolds, 

1990).  Particularly important are fossils found in situ (undisturbed) in primary context 

(e.g., fossils that have not been subjected to disturbance subsequent to their burial and 

fossilization).  As such, they aid in stratigraphic correlation, particularly those offering 

data for the interpretation of tectonic events, geomorphological evolution, 

paleoclimatology, the relationships between aquatic and terrestrial species, and evolution 

in general.  Discovery of in situ fossil bearing deposits is rare for many species, 

especially vertebrates.  Terrestrial vertebrate fossils are often assigned greater 

significance than other fossils because they are rarer than other types of fossils.  This is 

primarily due to the fact that the best conditions for fossil preservation include little or no 
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disturbance after death and quick burial in oxygen depleted, fine-grained, sediments.  

While these conditions often exist in marine settings, they are relatively rare in terrestrial 

settings (e.g., as a result of pyroclastic flows and flashflood events).  This has 

ramifications on the amount of scientific study needed to adequately characterize an 

individual species and therefore affects how relative sensitivities are assigned to 

formations and rock units. 

 

Significance may also be stated for a particular rock unit, predicated on the research 

potential of fossils suspected to occur in that unit.  Such significance is often stated as 

"sensitivity" or "potential.”  In most cases decisions about how to manage paleontological 

resources must be based on this potential because the actual situation cannot be known 

until construction excavation for the project is underway.  Caltrans uses the following 

tripartite scale. 

 

High Potential - Rock units which, based on previous studies, contain or are likely to 

contain significant vertebrate, significant invertebrate, or significant plant fossils.  These 

units include, but are not limited to, sedimentary formations that contain significant 

nonrenewable paleontological resources anywhere within their geographical extent, and 

sedimentary rock units temporally or lithologically suitable for the preservation of fossils.  

These units may also include some volcanic and low-grade metamorphic rock units.  

Fossiliferous deposits with very limited geographic extent or an uncommon origin (e.g., 

tar pits and caves) are given special consideration and ranked as highly sensitive.  High 

sensitivity includes the potential for containing: 1) abundant vertebrate fossils; 2) a few 

significant fossils (large or small vertebrate, invertebrate, or plant fossils) that may 

provide new and significant taxonomic, phylogenetic, ecologic, and/or stratigraphic data; 

3) areas that may contain datable organic remains older than Recent, including Neotoma 

(sp.) middens; or 4) areas that may contain unique new vertebrate deposits, traces, and/or 

trackways.  Areas with a high potential for containing significant paleontological 

resources require monitoring and mitigation.  

 

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.  Sedimentary rocks expected to contain 

vertebrate fossils are not placed in this category because vertebrates are generally rare 

and found in more localized stratum.  Rock units designated as low potential generally do 

not require monitoring and mitigation.  However, as excavation for construction gets 

underway it is possible that new and unanticipated paleontological resources might be 

encountered. If this occurs, a Construction Change Order must be prepared in order to 

have a qualified Principal Paleontologist evaluate the resource.  If the resource is 

determined to be significant, monitoring and mitigation is required.  

 

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.  For projects encountering only these 
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types of rock units, paleontological resources can generally be eliminated as a concern 

and no further action taken.  

 

Significance assessments should necessarily be based on the recommendations of a 

professional Principal Paleontologist with expertise in the region under study and the 

resources found in that region.  An evaluation of a particular rock unit’s significance rests 

on the known importance of specific fossils.  Often this significance is reflected as a 

sensitivity ranking relative to other rock units in the same region.  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.  

 

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 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. 

 

Construction Related Impacts 

Route adoption alternatives 1 and 2 incorporate build alternatives A and B respectively in 

their southern portions and then are the same for the northern portions in Santa Clara 

County.  The route adoption alternatives would likely require excavation in Franciscan 

Complex rocks at the U.S. 101 and State Route 25 interchange area (see geologic map 

Plate Ia).  Early project proposals included widening U.S. 101 south of the interchange 

and adding connectors to local streets to the northwest.  Depending on the chosen design 

for the interchange and U.S. 101 improvements, the Route Adoption alternatives could 

include excavation in the upper Miocene and Pliocene sedimentary rocks (Etchegoin or 

Purisima Formation) south of the interchange and, more likely, excavation in Pleistocene 

older alluvium (Quaternary, older alluvial fan deposits), particularly for any 

improvements made to the northwest of the present interchange.   

 

All construction alternatives propose excavation in the gravel hills between State Route 

156 and the city of Hollister containing Plio-Pleistocene continental deposits (Santa Clara 

Formation or San Benito Gravels) and have the potential to encounter vertebrate fossils 

(Plate Id).  Build alternative A would require excavation in the Plio-Pleistocene 

continental deposits where it passes through the hill north of the current State Route 25 

alignment.  The majority of the excavation would likely occur at the northbound offramp 

at State Route 156 and the undercrossing at the Don Chapin gravel operation.  Build 

alternative B would pass to the southwest of the Plio-Pleistocene continental deposits in 

the hill west of the existing State Route 25 alignment.  Some excavation in the deposits 

would be required for the alternative B main alignment.  Excavation for the Briggs Road 

connecter between the alternative B main alignment and the existing State Route 

25/Briggs Road intersection would require a major road cut through the deposits.   
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All construction alternatives would require clearing and grubbing excavation in the 

younger alluvium that covers the valley floor as preparation for the structural section.  

Depending on the depth of excavation and the thickness of the younger alluvium, lakebed 

deposits in the alluvium could be encountered.  Excavation for overcrossing foundation 

footings at State Route 156 may extend into Plio-Pleistocene continental deposits.  

 

The Franciscan rocks in the project area appear to be unfossiliferous (CSUF, 2002).  

Excavation in these rocks would not be a significant impact to paleontological resources.  

The Miocene-Pliocene sedimentary rocks are highly fossiliferous, containing a large 

number of both vertebrate and invertebrate localities elsewhere in the region.  Excavation 

in the local Miocene-Pliocene sediments can be expected to encounter sensitive fossil 

resources.  However, unless plans change to include excavation along U.S. 101 south of 

the U.S. 101 and State Route 25 interchange, these resources are not likely to be 

impacted.   

 

The Plio-Pleistocene and Pleistocene older alluvium contain nonrenewable 

paleontological resources of scientific interest that are unique, unusual, and 

stratigraphically important.  The younger alluvium that covers the valley floor includes 

lakebed deposits that may contain vertebrate fish fossils or smaller microfossils of 

mammals or reptiles that are of scientific interest.  Any additional fossils found would 

add to the existing body of scientific knowledge.   

 

Terrestrial vertebrate fossils are rarer than other types of fossils.  This is due to the fact 

that the best conditions for fossil preservation are relatively rare in terrestrial settings.  

These conditions include little or no disturbance after death and quick burial in oxygen 

depleted, fine-grained, sediments.  A greater amount of scientific study is needed to 

adequately characterize individual species of terrestrial vertebrate fossils.  Any 

invertebrate fossils found in association with the vertebrate fossils, such as fresh water 

mollusks, would aid in stratigraphic correlation and provide data for the interpretation of 

the ages of other specimens found, tectonic events, paleoclimatology, the relationships 

between species, and evolution in general. 

 

Scientifically significant paleontological resources are identified sites or geologic 

deposits containing individual fossils or assemblages of fossils that are unique or unusual, 

diagnostically or stratigraphically important, and add to the existing body of knowledge 

in specific areas, stratigraphically, taxonomically, or regionally.  The Miocene-Pliocene 

mammal, fish, shark, bird, and invertebrate fossils, the upper Pliocene to lower 

Pleistocene camel and horse fossils, and the Pleistocene mammoth and peccary fossils 

found locally in the Miocene-Pliocene sedimentary rocks and the Plio-Pleistocene 

continental deposits are scientifically important because these fossils range in age that 

covers the time between the Hemphillian, Blancan, Irvingtonian and Rancholabrean fossil 

ages, and fossils found here could provide important data for the interpretation of the 

relationship between species of the four ages and their geomorphological evolution.  

Rock units that contain or are likely to contain significant vertebrate, significant 

invertebrate, or significant plant fossils require monitoring and mitigation (Caltrans, 

2008). 
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The Miocene-Pliocene sedimentary rocks, Plio-Pleistocene continental deposits, and 

Pleistocene older alluvium have produced vertebrate fossils in the region and are 

therefore designated as highly sensitive (CSUF, 2002).  Excavation in these units will 

require monitoring and mitigation.  The upper most few feet of sediment in the project 

area covered by younger alluvium are unlikely to yield significant vertebrate fossils and 

are ranked as low sensitivity.  However, deeper excavation has a chance of encountering 

scientifically important fossils where excavation is deep enough to encounter undisturbed 

sediments.  Monitoring is recommended where excavation will disturb in situ 

sedimentary strata below the upper soil layers (i.e. upper few feet).  Although 

construction excavation for the State Route 25 Widening and Route Adoption Hollister to 

Gilroy project would have an adverse impact on paleontological resources, 

implementation of appropriate mitigation measures to salvage paleontologic resources 

during construction could reduce that impact to a less than significant level. 

 

Cumulative Impacts 

Caltrans constructs highways in many locations throughout the Coast Ranges that require 

excavation in fossiliferous sediments similar to those found in the State Route 25 

Widening and Route Adoption Hollister to Gilroy Project area.  While individually many 

of these construction projects involve smaller amounts of excavation resulting in a lower 

intensity of impact, the total extent of all excavation for these projects could result in the 

loss of a large number of important fossils.  The loss of even a few scientifically 

significant fossil specimens would mean the inability to piece together important parts of 

the earth's history and the evolution of species.   

 

Although construction excavation for the State Route 25 Widening and Route Adoption 

Hollister to Gilroy project would have an adverse cumulative impact on paleontological 

resources, implementation of appropriate mitigation measures to salvage those resources 

during construction could reduce that impact to a less than significant level. 

 

Land Ownership/Permits Required 

If paleontological specimens are collected from private property, written permission is 

required from the landowner.  In the instance of mitigation during the construction phase 

of a state transportation project, Caltrans typically is the fee-simple landowner.  In the 

case of easements across federally administered lands, the Federal land-managing agency 

generally retains ownership of the paleontological specimens and permits may be 

required from the agency. 

 

All land required for the construction of the State Route 25 Widening and Route 

Adoption Hollister to Gilroy project appears to be privately owned and will become 

Caltrans property prior to construction.  No federal, state, or local agency land other than 

Caltrans property will be involved in construction that would require permits for 

paleontological studies or fossil collection.  
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RECOMENDATIONS 

 

The upper Miocene and Pliocene sedimentary rocks (Etchegoin or Purisima Formation), 

Plio-Pleistocene continental deposits (Santa Clara Formation or San Benito Gravels), and 

Pleistocene older alluvium (Quaternary, older alluvial fan deposits) deposits have 

produced vertebrate remains in the region and are therefore designated as highly sensitive 

(CSUF, 2002).  Because there is a possibility of encountering scientifically significant 

vertebrate specimens during excavation into these units, paleontological monitoring is 

indicated where excavation will disturb in situ deposits of these strata.  The uppermost 

few feet of sediment in the project area covered by younger alluvial fan deposits are 

unlikely to yield significant vertebrate remains.  However, deeper excavation has a 

chance of encountering vertebrate fossils.  Monitoring is recommended where excavation 

will disturb in situ sedimentary strata below the upper soil layers (i.e. upper few feet). 

  

The goal of monitoring is to reduce the adverse impact on paleontological resources 

within the project area by collecting scientifically significant vertebrate fossils.  The 

contractor undertaking monitoring should develop a paleontological resource impact 

mitigation plan that addresses in detail the procedures for collecting vertebrate fossils, 

including recording pertinent geographic and stratigraphic information, stabilization 

(preservation) methods for the specimens, and make provisions for the remains to be 

accessioned into the collections of an appropriate repository (such as the LACM or 

UCMP) and catalogued for future scientific study.  The mitigation plan should address 

both macrofossil and microfossil recovery.  Following completion of monitoring, 

collection, and specimen processing, the contractor should generate a final report 

detailing the results of the mitigation program. 

 

Mitigation 

The adverse impact to paleontological resources by construction excavation on the State 

Route 25 Widening and Route Adoption Hollister to Gilroy Project cannot be avoided by 

selecting a different alternative except no build.  Route adoption alternatives 1 and 2 and 

build alternatives A and B would all have an adverse impact to paleontological resources 

that cannot be avoided without proper mitigation.  Adverse impacts to paleontological 

resources could be avoided or minimized by selecting the No-build alternative or by 

implementing a well-designed paleontological resource mitigation plan.  Proper 

paleontological monitoring and mitigation could actually result in beneficial effects on 

paleontological resources through the discovery of fossils that would not have been 

exposed without construction and, therefore, would not have been available for study. 

The salvage of fossil specimens during construction excavation for this project could 

result in the reduction of the adverse impact to a less than significant level. 

 

To reduce this potentially significant impact to a less than significant level, the following 

mitigation measures are recommended. 

 



Page 21  

Avoidance, Minimization, and/or Mitigation Measures 

Paleontological mitigation for the project should include: 

 

1. A nonstandard special provision for paleontology mitigation should be included in the 

construction contract special provisions section to advise the construction contractor 

of the requirement to cooperate with the paleontological salvage. 

 

2. A qualified principal paleontologist (M.S. or PhD in paleontology or geology familiar 

with paleontological procedures and techniques) should be retained to prepare a 

detailed Paleontological Mitigation Plan prior to the start of construction.  All 

geologic work will be performed under the supervision of a California Professional 

Geologist. 

 

3. The qualified principal paleontologist will be present at pre-grading meetings to 

consult with grading and excavation contractors. 

 

4. Near the beginning of excavations, the principal paleontologist will conduct an 

employee environmental awareness training session for all persons involved in earth 

moving for the project. 

 

5. A paleontological monitor, under the direction of the qualified principal 

paleontologist, will be on site to inspect cuts for fossils at all times during original 

grading involving sensitive geologic formations. 

 

6. When fossils are discovered, the paleontologist (or paleontological monitor) will 

recover them.  Construction work in these areas will be halted or diverted to allow 

recovery of fossil remains in a timely manner. 

 

7. Bulk sediment samples will be recovered from fossiliferous horizons and processed 

for microvertebrate remains as determined necessary by the principal paleontologist. 

 

8. Fossil remains collected during the monitoring and salvage portion of the mitigation 

program will be cleaned, repaired, sorted, and cataloged. 

 

9. Prepared fossils, along with copies of all pertinent field notes, photos, and maps, will 

then be deposited in a scientific institution with paleontological collections. 

 

10. A final report will be completed that outlines the results of the mitigation program 

and will be signed by the Principal Paleontologist and Professional Geologist.  
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APPENDIX B Digital Database Conversion 

 

The shape files used to generate the geologic map of Plate I are from arcinfo coverages 

contained on the California Geological Survey CD: Geologic map of Monterey 30' x 60' 

quadrangle and adjacent areas, California: a digital database: CGS CD 2002-04, 2002.  

Coverages were first converted to ArcView shapefiles and then reprojected from NAD 

27, UTM 10, meters to NAD 83, geographic degrees using ArcView GIS 3.2.  

Transformation information is shown below.  Accuracy of the transformation was 

checked by comparing the geographic shape file arcs and polygons against topography on 

USGS quad tiffs from Caltrans Design Quad Map Index 

(http://cadd.dot.ca.gov/html/gis/mapping/webmapping/quadmap/link_quad.asp)  

in a view projected to State Plane 1983, California, Zone IV. 
 

Input directory and file name(s): 

 d:\gis\cgs\monterey\shapes\utm10 

  monterey_geo_polys.shp 

  faults.shp 

  monterey_geo_arcs.shp 

 

Input Coordinate System: 

                   Name:    NAD_1927_UTM_Zone_10N 

                   POSC:    26710 

                   Unit:    Meter 

        Geographic CSYS:    GCS_North_American_1927 

                  Datum:    D_North_American_1927 

         Prime Meridian:    Greenwich 

          False Easting:    500000 

         False Northing:    0 

        Base Projection:    Transverse_Mercator 

       Central_Meridian:    -123.0 

       Central_Parallel:    0.0 

           Scale_Factor:    0.9996 

 

Input Geographic Transformation: 

 NAD_1927_To_NAD_1983_NADCON [108001] 

 

Output Geographic Transformation: 

 none 

 

Output Coordinate System: 

                   Name:    GCS_North_American_1983_HARN 

                   POSC:    104269 

                   Unit:    Degree 

                  Datum:    D_North_American_1983 

         Prime Meridian:    Greenwich 

 

Output directory and/or file name(s): 

 d:\gis\cgs\monterey\shapes\geo 

 



  

 

APPENDIX C  Miocene-Pliocene sedimentary rocks 

 

The upper Miocene and Pliocene sedimentary rocks near the project area are indicated on 

the geologic map on Plate I as Etchegoin Formation (MPe), and unnamed Pliocene 

continental mudstone (Puc) and sandstone (Pus).  These rocks crop out in the hills to the 

south of the project and along US 101 and have been referred to the Purisima "Group", 

Purisima Formation, Etchegoin Formation, San Pablo Formation, Pancho Rico 

Formation, and Santa Margarita Formation.  These sedimentary rocks were apparently 

originally deposited on both sides of the San Andreas Fault, Purisima on the west and 

Etchegoin on the east, and have since been offset by the right lateral movement along the 

fault (Perkins, 1987).  These sedimentary rocks are lithologically similar and were first 

mapped and named prior to the acceptance of plate tectonic theory and long distance 

offset of the San Andreas.  The geology of the area is further complicated by the 

Calaveras, Sargent, and numerous other faults that divide the area in to different 

structural blocks that have apparently moved in relation to each other (see figures 11 and 

12).  The following discussion is an attempt to shed some light on the distinction between 

the Purisima Formation and the Etchegoin Formation.   

 

Allen (1946) included them in his Purisima "Group" in mapping the San Juan Bautista 

Quadrangle just to the south of the project area, and Taliaferro (1948) mapped them as 

Purisima Formation.  Dibblee (1975) mapped these rocks in the Hollister quadrangle as 

Etchegoin Formation, and non-marine sedimentary rocks and valley deposits.  Dibblee 

and Brabb (1978) referred some of these rocks to the Etchegoin Formation and most of 

the rest to unnamed continental mudstones and sandstones.  Dibblee and others (1979) 

included some of these rocks in Santa Clara Formation.   

 

Rogers (1993) mapped these rocks as "Purisima" Formation but suggested they were 

more similar to Merced Formation than Purisima, noting that the Purisima reference 

sections are all on the west side of the San Andreas while these rocks are on the east side 

in a different geologic terrane.  Rogers states that rocks east of the San Andreas are 

probably not Purisima as defined in coastal San Mateo County although they seem to 

represent the same period of time and are lithologically similar conglomerate, sandstone, 

and siltstone.   

 

Powell (1998) also includes these rocks in the Purisima Formation, although he notes the 

problem of different lithology and fossils and the fact that they are east of the San 

Andreas.  Powell and others (2007) prefer using either unnamed Pliocene rocks or 

Pancho Rico Formation for these rocks.  Powell (1998) gives a through discussion of the 

history of the Purisima Formation literature.  The definition of what is Purisima is 

complicated by the numerous fault bound blocks along the San Andreas Fault system on 

which the "Purisima" has been deposited. 

 

The Purisima Formation is widely distributed in central California coastal exposures from 

Point Reyes in Marin County to more extensive exposures in the Santa Cruz Mountains 

from the coast in San Mateo and Santa Cruz Counties inland to the San Andreas Fault 



  

(Powell and others, 2007).  Purisima occurs as scattered outcrops within fault-bounded 

blocks with significant strike slip displacement.  The scattered outcrops grouped as 

Purisima Formation are all fine- to coarse-grained clastic rocks with dark andesitic 

fragments and locally abundant silisic tephra and occupy the same stratigraphic position 

at their various exposures.  The type section is at Purisima Creek in San Mateo County, 

and there is a supplementary reference section in the sea cliff section from Santa Cruz 

eastward to Rio del Mar, Santa Cruz County.  Purisima Formation was named by Haehl 

and Arnold (1904) for exposures near Purisima Creek.  The Formation has been mapped 

and studied by many geologists and paleontologists since. 

 

The Purisima contains a large mulluscan fauna.  There are also pinneped remains from 

the cliff exposures of Purisima near Point Santa Cruz California, and sirenian ribs and 

otarioid remains from the basal bed west of Point Santa Cruz.  Vertebrate remains have 

come from the upper part of the Purisima at Santa Cruz as well as extensive collections of 

fishes and birds from Santa Cruz section.  Powell and others (2007) assign a late Miocene 

and Pliocene age (6.07 Ma to 2.47 ma) to the Purisima.  In the Chittenden Pass area, late 

Miocene to early Pliocene fossil localities of the "Purisima" appear to be east of the San 

Andreas Fault in strata that were referred to the Etchegoin Formation by Dibblee and 

Brabb (1978).   

 

Perkins' (1987) studied of the provenance of the Etchegoin Formation based on 

framework and heavy mineral composition of sandstone in stratigraphic sections.  His 

study covered rocks mapped as Etchegoin Formation in the San Joaquin basin including 

the west side of the Diablo range (see figure 14).  Perkins' correlation of upper Miocene 

and Pliocene Etchegoin on the east side of the San Andreas with upper Miocene 

Purisima, San Pablo, and Pancho Rico on the west side of the San Andreas is shown in 

figure 15.  Paleogeographic reconstructions of the late Miocene to Pliocene San Joaquin 

basin that restore approximately 250 to 160 kilometers of right lateral movement along 

the San Andreas Fault place the Purisima, San Pablo, and Pancho Rico off the 

southwestern tip of the Diablo Range during deposition of their sediments on the west 

side of the San Andreas Fault adjacent to Etchegoin deposition on the east side (figures 

16 to 18). 

 

The nomenclature applied to Etchegoin strata is varied due to large compositional 

variations and the use of Etchegoin as both a lithostratigraphic and chronostratigraphic 

term (Perkins, 1987).  Dibblee's (1973) reference section on Reef Ridge includes strata 

called Jacalitos by some.  The upper part is a bluish-gray sandstone known as the blue 

sandstone facies.  The lower part is lacking the bluish-gray sandstone and is know as the 

brown sandstone facies.   

 

The Etchegoin is found extensively in the subsurface of the San Joaquin Valley (Perkins, 

1987).  In the Southwestern part of the valley it is formally sub-divided into two 

members: the lower is the Tupman Shale Member and the upper is the Carman Sandstone 

Member.  Mega fossils are rare in the Tupman Shale Member, while shallow marine 

mollusks and foraminifera are common.  The Carmon Sandstone Member is fossiliferous. 

 



  

The Etchegoin is composed of marine and nonmarine sandstone, siltstone, and 

conglomerate along the flanks of the southern Diablo Range (Perkins, 1987).  The 

thickness of the Etchegoin is variable and is as much as 1600 meters thick.  The 

Etchegoin is dominantly sandstone with interbedded siltstone and less commonly 

conglomerate.  The brown sandstone facies sandstone beds are typically fine- to coarse-

grained, moderately yellowish brown, semifriable, and unstratified to thinly bedded.  The 

siltstone is commonly interbedded with sandstone and is sandy or clayey, light olive gray, 

unstratified to thickly bedded.  The brown sandstone facies in San Benito region is 

similar to the brown sandstone found southward but contains more cross bedding and 

fossils of marine mollusks are common. 

 

The blue sandstone facies is composed of bluish-gray sandstone beds (Perkins, 1987).  

The color is dependent on the degree of weathering.  Sandstone brownish-gray in color 

may become bluish-gray on deep excavation below the weathered zone.  The blue 

sandstone facies is very pale blue to light blue sandstone interbedded with brownish-gray 

sandstone and siltstone similar to brown sandstone facies.  The beds are discontinuous 

and locally bifurcate.  Beds with blue color are rarely more than 50% of the facies and are 

not present in the San Benito region.  They are cross-bedded, medium to coarse grained, 

moderately well sorted, subrounded to rounded, and commonly pebbly.  Conglomerate 

beds are common north of Coalinga.  There is a southward decrease in their frequency, 

and in the Reef Ridge area they are rare.  The conglomerate is found as distinct thin beds 

or as amalgamated beds with intervals that are less than 4 meters thick.  They are both 

framework-supported and matrix-supported. 

 

On the west side of the San Joaquin Valley the Etchegoin is unconformably over the 

upper Miocene Reef Ridge Shale of the Monterey Formation and is conformably overlain 

by the Pliocene San Joaquin Formation (Perkins, 1987).  On the west flank of the Diablo 

Range, the stratagraphic succession is not as well defined.  In Warthan Canyon the 

Etchegoin is unconformable on the Cretaceous Panoche Formation. 

 

The unnamed nonmarine strata mapped in the Hollister, Chitenden, and San Benito 

quadrangles overlies the Etchegoin (Dibblee, 1975; Dibblee and Brabb, 1978).  The age 

of the Etchegoin based fossils places it in the upper Miocene (Perkins, 1987).  The 

presence of plant fragments, paleosols, terrestrial vertebrate fossils in some of the units 

indicate a nonmarine origin.  Etchegoin strata were deposited in a variety of 

environments including fluvial, lagoonal, beach, nearshore and offshore environments.  

Strata of fluvial origin are interbedded with marine strata.  The Etchegoin represents a 

transitional environment between marine and nonmarine. 

 

Rogers (1993) mapped the upper Miocene-Pliocene rocks in the Hollister quadrangle as 

"Purisima" Formation.  Rogers recognized that the rocks east of the San Andreas are 

probably not Purisima as defined in coastal San Mateo County although they seem to 

represent the same period of time and are lithologically similar conglomerate, sandstone, 

and siltstone.  The Rogers (1993) report is one of the latest, most complete descriptions 

of the Miocene-Pliocene rocks in the State Route 25 Widening and Route Adoption 

Hollister to Gilroy project area and is used in this report.   
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Figure 1.  State Route 25 Widening and Route Adoption Hollister to Gilroy Project 

Vicinity Map 

Figure 2.  State Route 25 Widening and Route Adoption Hollister to Gilroy Project 

Location and Alternatives Map 

Figure 3.  State Route 25 Widening and Route Adoption Hollister to Gilroy Route 

Adoption Alternatives 1 and 2. 

Figure 4.  State Route 25 Widening and Route Adoption Hollister to Gilroy Alternative 1 

(east area). 

Figure 5.  State Route 25 Widening and Route Adoption Hollister to Gilroy Alternative 2 

(east area). 

Figure 6.  State Route 25 Widening and Route Adoption Hollister to Gilroy Construction 

Alternative A. 

Figure 7.  State Route 25 Widening and Route Adoption Hollister to Gilroy Construction 

Alternative B. 

Figure 8.  Topographic Map, scale 1:250,000 

Figure 9.  Topographic Map, scale 1:100,000 

Figure 10.  Map of study area.  

Figure 11.  Physiographic/tectonic map. 

Figure 12.  Map of study area showing major structural blocks. 

Figure 13.  Geologic Time Scale 

Figure 14.  Map of central California showing the original extent of Etchegoin 

deposition. 

Figure 15.  Stratigraphic correlations of upper Miocene and Pliocene rocks. 

Figure 16.  Paleogeographic reconstruction of central California at about 11 Ma. 

Figure 17.  Paleogeographic reconstruction of central California at about 8 Ma. 

Figure 18.  Paleogeographic reconstruction of central California at about 6 Ma. 

 

Plate Ia. Geologic Map of State Route 25 Widening and Route Adoption Hollister to 

Gilroy Project, US 101 Interchange Area 

Plate Ib. Geologic Map of State Route 25 Widening and Route Adoption Hollister to 

Gilroy Project, West Route Adoption Area 

Plate Ic. Geologic Map of State Route 25 Widening and Route Adoption Hollister to 

Gilroy Project, Middle Area 

Plate Id. Geologic Map of State Route 25 Widening and Route Adoption Hollister to 

Gilroy Project, Route 156 to Hollister Area 

 



 

 

 

 
 

Figure 1.  State Route 25 Widening and Route Adoption Hollister to Gilroy 

Project Vicinity Map



 

 

 

 

 

 

 

 
 

 

Figure 2.  State Route 25 Widening and Route Adoption Hollister to Gilroy 

Project Location  and Alternatives Map 

 

 

 



 
 

Figure 3.  State Route 25 Widening and Route Adoption Hollister to Gilroy Route Adoption Alternatives 1 and 2. 



 
 

Figure 4.  State Route 25 Widening and Route Adoption Hollister to Gilroy Alternative 1 (east area). 



 
 

Figure 5.  State Route 25 Widening and Route Adoption Hollister to Gilroy Alternative 2 (east area). 



 
 

Figure 6.  State Route 25 Widening and Route Adoption Hollister to Gilroy Construction Alternative A. 



 
 

Figure 7.  State Route 25 Widening and Route Adoption Hollister to Gilroy Construction Alternative B. 



 



 



 
  Figure 10.  Map of study area (from Rogers, 1993). 



 
   Figure 11.  Physiographic/tectonic map (Rogers, 1993).



 
  Figure 12.  Map of study area showing major structural blocks (Rogers, 1993). 
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Figure 14.  Map of central California showing the locations of the San Joaquin Valley 

(hachured area) and the original extent of Etchegoin deposition (stippled area)(Perkins, 

1987, figure 1).  

 



 
 

Figure 15.  Stratigraphic correlations of upper Miocene and Pliocene rocks in central 

California (from Perkins, 1987, figure 6).  Correlations are based in part upon data 

reported by Addicott and Galehouse (1973), Bartow (1987), Bartow and Pittman (1984), 

Creely and others (1982), Durham and Addicott (1965), Greene and Clark (1979), 

Raymond (1969), and Wagner (1981). 

 

 



 
Figure 16.  Paleogeographic reconstruction of central California at about 11 Ma (Perkins, 

1987, figure 23).  The "pre-Etchegoin" paleogeography is modified from Bartow (1987), 

Green and Clark (1979), and Graham and others (1984).  Approximately 250 km of right-

lateral movement has been restored along the San Andreas fault.



 
Figure 17.  Paleogeographic reconstruction for central California at about 8 Ma (Perkins, 

1987, figure 24).  The "early Etchegoin" paleogeography is detailed by provenance of the 

Etchegoin Formation, depositional environments of lower Etchegoin strata, and 

stratigraphic correlations with coeval strata.  Approximately 210 km of right-lateral 

movement has been restored along the San Andreas fault. 

 

 

 



 
Figure 18.  Paleogeographic reconstruction for central California at about 6 Ma (Perkins, 

1987, figure 25).  The "late Etchegoin" paleogeography is detailed by provenance of the 

Etchegoin Formation, depositional environments of upper Etchegoin strata, and 

stratigraphic correlations to coeval strata.  Approximately 160 km of right-lateral 

movement has been restored along the San Andreas fault.  
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State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 

 

To: JACK R. WALKER Date: August 25, 2008 

Senior Design Engineer 

Office of Design II, Branch A 

Central Region – District 6 File: 5-SBt-25-PM 51.5/60.1, 

  4-SCl-25-PM 0.0/2.6 

  SBt-156-PM R10.5/R12.2 

  Route 25 Widening and Route 

  Adoption Hollister to Gilroy 

  05-485400 

   

      

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject: Preliminary Geotechnical Report Confirmation 

 

The Preliminary Geotechnical Report (PGR) dated January 31, 2003 for the above 

referenced project was reviewed per your request dated August 15, 2008.  The review was 

requested to confirm that the PGR is applicable to the recently developed project 

description, purpose, and need.   

 

The review confirms that the 2003 report addresses the alternatives as presented and does 

not conflict with the recently developed project description, purpose, and need.  A revised 

Preliminary Geotechnical Report is not necessary. 

 

If you have any questions or comments, please contact me at (805) 549-3194. 

 

MICHAEL S. FINEGAN, PE, CHIEF   

Geotechnical Design – North  

Branch D 

 

 



















Preliminary Mineral Resources Review  

  





























Traffic Operations Analysis Report Summary 

 

  



The following technical report does not include the appendices due to the 

length of the technical data, which can be made available upon request. 
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Visual Impact Assessment Summary 

SUPPLEMENTAL UPDATE 

May 2011 

The Visual Impact Assessment (VIA) technical study was originally completed in July 2008 and 

was based on the design alternatives current at that time.  Subsequently, in response to public 

and agency comments received during the Draft Environmental Document Public Hearing held 

in May 2010, certain design modifications to reduce the project footprint were made to the 

preferred alternatives – Route Adoption Alternative B and Build Alternative 2.  Supplemental 

updates made to this VIA Summary are based on those changes and are indicated below in italic. 

 

Project Alternatives 

This project proposes to convert 11 miles of the existing Route 25 two-lane conventional 

highway to a four-lane expressway between the City of Hollister in San Benito County and 

Highway 101 in Santa Clara County.  Two route adoption alternatives, and two route widening 

"build" alternatives within the limits of the proposed Route Adoption corridors, were assessed 

for potential visual impacts. 

 

Route adoption Alternative 1 proposes to align the future four-lane expressway and Route 

25/156 interchange mainly to the north of the existing two lane highway.  Route adoption 

Alternative 2 proposes to align the future four-lane expressway and Route 25/156 interchange to 

the south of the existing highway.  The proposed alignment of Alternative 1 and 2 between Shore 

Road and Route 101 is the same.  The most noticeable visual change at the western end of 

Alternatives 1 and 2 would be the sequence of four tall new bridge structures. 

 

Alternative 1 differs from Alternative 2 between Shore Road and San Felipe Road, in that it 

more closely follows the existing alignment of Route 25.  Alternative 2 is further south of the 

existing alignment of Route 25.  The most notable visual change at the eastern end of 

Alternatives 1 and 2 would be substantial expansion of paved expressway into agricultural land. 

 

Route widening Alternative A would be at the eastern end of the Alternative 1 route adoption 

alignment, overlapping the existing highway near San Felipe Road and then generally veering 

north of the existing Route 25/156 intersection.  Route widening Alternative B would be at the 

eastern end of the Alternative 2 route adoption alignment, approximately a quarter of a mile 

south of the existing facility.   

Both route widening Alternatives, A and B, propose to construct approximately 3.8 miles of 

four-lane expressway in San Benito County, from San Felipe Road to Hudner Lane.  Unlike the 

route adoption alternatives, the build alternatives propose a realigned and widened at-grade 

intersection at Route 25/156 instead of an interchange. 

 

The existing highway would become part of a frontage road system in all alternatives, and 

several local roads would be re-configured to accommodate the new expressway. 

 

Supplemental Update: 

Two key design modifications were made to proposed Route Adoption Alternative 2 and 

proposed Build Alternative B.  The median width was reduced from 62 feet to 46 feet, and the 

proposed horizontal alignment was moved somewhat closer to the existing alignment.  The mile 

post limit for Build Alternative B was changed to PM 55.0. 
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Project Setting 

The project setting consists primarily of open space and sparse development, which combine 

together to create a predominately rural feeling.  The rugged natural backdrop of the distant 

mountain terrain compliments the highly modified patchwork of rich valley farm land.  Row 

crops, orchards and grazing fields dominate the landscape and are an important part of its high 

visual quality.  Views of scattered farmhouses and barns support the strongly defined agricultural 

identity of the area.  The continuity of the viewshed from the unfenced two-lane road contributes 

to the visual experience of the region’s scenic beauty.  Detractors to the existing view include 

utility poles and overhead lines, and roadside signs.  Community sensitivity to visual issues, is 

reflected in numerous county general plan documents, and is considered to be high with regard to 

protecting the rural character of the area. 

 

Visual Impacts 

Route adoption Alternative 1 would result in a moderate loss of visual quality due to changes in 

agricultural and architectural context.  Changes would include loss of agricultural vegetation, 

loss of mature trees, removal of some iconic rural buildings, substantially expanded pavement, 

introduction of large-scale structures, and increased visual encroachment of man-made elements 

in a generally rural area. 

 

Route adoption Alternative 2 would have a moderately adverse impact on the visual quality of 

the corridor through the Hollister Valley for similar reasons, however the magnitude of its 

changes is somewhat greater between San Felipe Road and Shore Road.  Alternative 2 would 

have lower potential impacts to vernacular architecture along the existing highway alignment 

than Alternative 1, but Alternative 2 would experience a larger degree of change in visual quality 

due to the expansion of pavement, signs, fencing, and some utilities into previously undeveloped 

agricultural land.  Alternative 2 between San Felipe Road and Shore Road is a greater departure 

from the existing rural condition and is likely to be a more noticeable visual change to the local 

community than Alternative 1.  Once in place, the changes proposed by either Alternative 1 or 2 

would probably not be unduly noticed by most motorists unfamiliar with the area, however their 

general perception of the corridor is likely to be of a less rural, more structured, and developed 

character. 

 

Supplemental Update: 

The proposed reduction in median width would diminish the positive visual effect of a wide 

vegetated expanse separating the new lanes of pavement.  The new horizontal alignment would 

also increase the negative perception of expansive paved surfaces because of the reduced 

vegetated buffer between the expressway itself and the frontage road system.  Conversely, when 

compared to the previous design alternatives - the reduced median width and the more 

concentrated alignment would increase preservation of positive views of expansive agricultural 

land along the roadside and would reduce the sense of rural fragmentation and encroachment of 

human-made elements into the rural landscape caused by the proposed new expressway.  

Additionally, the frontage road system would be 5.5 miles shorter for the modified Alt 2. 

 

Adverse visual changes which would result from construction of either Route widening 

Alternative A or B, include loss of agricultural vegetation, loss of mature trees, removal of some 

rural buildings, substantially expanded pavement area, and increased encroachment of man-made 

elements such as fencing, signs and lighting.  The impacts are similar to those described for their 

respective adoption corridors, Alternatives 1 and 2.  Alternative B would result in a somewhat 

greater loss of visual quality due to changes in rural character, than Alternative A.  The closer 
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proximity of Alternative A's northern alignment and northern intersection to existing Route 25 

improvements and future airport expansion area would result in less visual fragmentation of the 

landscape over time.  Alternatives A and B both propose new at-grade intersections at Route 

25/156, and at Route 25/San Felipe Road which has been identified as a key "gateway" into the 

community of Hollister. 

 

Supplemental Update: 

Visual impacts such as loss of agricultural vegetation and mature trees, expanded pavement, 

introduction of large-scale structures, and increased encroachment of human-made elements in 

a generally rural area would all still be experienced by various viewer groups, however the 

magnitude of those changes would be lessened by the proposed reduction in median width. 

 

Similarly, Build Alternative B design modifications, which eliminate new frontage roads, would 

decrease 1.9 miles of proposed pavement.  Only portions of the existing highway would be used 

for the frontage road system.  This modification would lessen negative visual impacts from 

expanded pavement. 

 

Design modifications to the horizontal alignment for Route Adoption Alternative 2 would still 

result in the removal of some rural buildings, however no buildings would be removed in Build 

Alternative B. 

 

Design modifications to the horizontal alignment for Build Alternative B, and Route Adoption 

Alternative 2 would also reduce the difference in visual quality impacts when compared with 

Build Alternative A, and Route Adoption Alternative 1 such that the loss of visual quality would 

be comparable for either Build Alternative A or B or Adoption Alternative or 2. 

 

Measures recommended to avoid, minimize, and/or mitigate for visual impacts include context 

sensitive grading and utility location, aesthetic treatments to structures, shielded lighting, 

appropriate erosion control, and replacement and "gateway" landscape planting. 

 

With the implementation of the recommended mitigation measures, the proposed project 

alternatives appear to be consistent with local planning policies and goals regarding visual 

resources.  Visual changes caused by any of the proposed alternatives are anticipated to be within 

the expectations of the typical viewer and the appealing visual quality of the surrounding 

agricultural and mountain views would still characterize the project area. 

 

Supplemental Update: 

The Design modifications made to the preferred alternatives, Alternative 2 and Alternative B, 

would lessen the negative visual impacts of the proposed project and would be perceived 

positively by the public.  Measures recommended in the original VIA to avoid, minimize and 

mitigate for visual impacts are still applicable to all proposed design alternatives. 





State of California Business, Transportation and Housing Agency 

DEPARTMENT OF TRANSPORTATION 

“Caltrans improves mobility across California” 

M e m o r a n d u m   Flex your power! 
 Be energy efficient! 
 

 
To: G. William "Trais" Norris, III Date:  January 28, 2009 

Senior Environmental Planner File:  SBt- 25 51.5/60.1 

Sierra Pacific Environmental Analysis Branch   SCl  25 0.0/2.6 

         SBt 156 R10.5/R12.2 

         EA 05-485400 

Attn: Wendy Kronman 

 

From: Corby Kilmer 

Landscape Architect, Design III, - Branch B 

 Central Region – District 5 Landscape Architecture 

 

Subject: Rt. 25 Widening - Revised Purpose and Need Statement 

 

 

The completed Visual Impact Assessment addresses the following updated purpose and need 

statement, project description, and alternatives descriptions: 
 

The California Department of Transportation (Caltrans), in cooperation with San Benito Council of 

Governments and Santa Clara Valley Transportation Authority is evaluating the conversion of 11.2 miles of the 

existing State Route 25 two-lane conventional highway to a four-lane expressway in San Benito and Santa 

Clara counties. This Draft Environmental Impact Report and Environmental Impact Statement includes two 

proposed projects: (1) a TIER I route adoption and (2) a proposed construction project within the limits of the 

proposed route adoption. 

1. The route adoption study extends from San Felipe Road within the City of Hollister (post mile 51.5) to 

the San Benito/Santa Clara County line (post mile 60.1) and on to the end of State Route 25 at U.S. 

101 south of the city of Gilroy (post miles 0.0 to 2.6 in Santa Clara County).  

2. The proposed construction project limits extend 3.8 miles in San Benito County, from San Felipe Road 

in Hollister to just west of Hudner Lane (post miles 51.5 to 55.3). The existing 2-lane conventional 

highway would be replaced by a 4-lane expressway. 

State Route 25, a two-lane conventional highway, runs northwest through the relatively flat terrain of the 

Hollister Valley, terminating at U.S. 101 after crossing the Pajaro River and Carnadero Creek. Agriculture 

dominates the surrounding landscape, and farmsteads and houses are scattered along the length of the study 

area. Residences, retail businesses, and agriculture-related commercial operations are more concentrated at 

both ends of the route adoption study area, on the outskirts of Gilroy and Hollister. 

The purpose of the proposed project is to: 

• Select a route adoption corridor for State Route 25 between Hollister and Gilroy for planning purposes. 

• Improve traffic flow, reduce delays, and enhance the movement of goods on State Route 25 between San 

Felipe Road in Hollister and Hudner Lane in San Benito County. 





























































































































































“Caltrans improves mobility across California” 

• Increase capacity along State Route 25 between San Felipe Road in Hollister and Hudner Lane in San 

Benito County. 

Slow moving farm equipment, trucks, and local and commuter traffic share this two-lane roadway. An 

increasing number of vehicles travel this stretch of State Route 25 and, during peak commute hours, the 

roadway is congested. Traffic flow is delayed by vehicles turning onto and/or out of the many driveways and 

local roads, affecting the flow of the faster moving vehicles. Many commuters whose destination is beyond the 

local area take local roads (Bloomfield Road, Frazier Lake Road, and Shore Road) as shortcuts between State 

Route 25 and State Route 156 and also State Route 152. Significant commercial truck traffic travels through the 

area on State Route 25, and is subject to delays as well. A new route alignment should be adopted so that the 

appropriate area for a future expressway can incorporated into the San Benito and Santa Clara County general 

plans now, before future development occurs along this stretch of highway. 

Both of the route adoption alternatives, Alternatives 1 and 2, are 11.2 miles long, and share the same alignment 

from approximately ½ mile south of Shore Road (post mile 56.1) in San Benito County to U.S. 101 in Santa 

Clara County (See Figure 1.2). Between post mile 56.1 in San Benito County and the southern end of the 

proposed project at San Felipe Road, the two alignment alternatives separate: Alternative 1 proposes to align 

the future four-lane expressway generally to the east (or north) of the existing two-lane north/south highway 

while Alternative 2 would align mostly to the west (or south) of the existing two-lane highway. The alignments 

would be wide enough to accommodate a future four-lane expressway with a 62 foot median (342 feet) and 

frontage roads on one or both sides. The alignments would also be wide enough to accommodate a future 

interchange near the existing intersection of State Route 25 and State Route 156 and a future State Route 

25/U.S. 101 interchange north of the existing interchange. Other improvements include new bridges over 

Carnadero Creek and the Pajaro River, and overcrossings of the Union Pacific Railroad Hollister branch line 

and the Union Pacific main line just east of U.S. 101. 

Both build alternatives, Alternative A and Alternative B would extend 3.8 miles in San Benito County, from San 

Felipe Road (post mile 51.5) to just west of Hudner Lane (post mile 55.3). Unlike the route adoption 

alternatives, the build alternatives propose a realigned and widened at-grade intersection at State Route 25 and 

State Route 156 instead of an interchange. Both construction alternatives would transition back to the existing 

two-lane highway just west of Hudner Lane. 

The No-Action Alternative would result in no action being taken, and no further improvements would be made 

to State Route 25 within the route adoption limits other than the State Route 25 Safety and Operations 

Enhancement Project. It is anticipated that work will begin early in 2009 and will be completed by early 2010. 

Work will begin just south of Hudner Lane (post mile 55.1) and end just south of the Union Pacific Railroad 

crossing (post mile 60.0) in San Benito County. Roadway widening will consist of two 10-foot outside 

shoulders, two 12-foot travel lanes, two 5-foot inside shoulders and placement of a temporary concrete median 

barrier. Rumble strips will be installed on all inside and outside shoulders. The Hudner Lane and Shore Road 

intersections will be improved. 
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