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         October 13, 2008 
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Analytical Environmental Services 
1801 7th Street, Suite 100 
Sacramento, CA 95811 
 
 
Paleontological Sensitivity Assessment Report for the Madera and North Fork Sites 
 
 
I.  Project Description 

A paleontological resource assessment for the North Fork Rancheria project was 
conducted on two potential sites under investigation. The North Fork Site is located 
approximately 40 miles to the east in the Sierra Nevada foothills, near the town of North Fork, 
California. The Madera Site is located west of and adjacent to Highway 99, north of the City 
of Madera, California.  The North Fork Rancheria is proposing to build a casino and/or hotel 
development on one of these two locations. 

The objectives of this assessment were to search and review literature and records on 
information pertinent to both sites, and to identify significant geologic formations and 
associated vertebrate fossils. Field surveys were conducted on both sites to examine the 
surface environment and assess the potential presence of paleontological resources. Such 
information will affect recommendations for mitigation plans deemed necessary for 
monitoring, salvaging, and preservation of vertebrate fossils for future scientific research. 
This assessment was conducted to assist Analytical Environmental Services with compliance 
responsibilities under CEQA and NEPA. 
  
 
II. Findings (Appendices A-E and Plates I-V) 

 
i) North Fork Site 

Bedrock at the North Fork Site is entirely Mesozoic granitic igneous rock that is devoid 
of fossils. Paleontological repository locality records indicate that there are no vertebrate 
findings at or in the vicinity of the proposed site, and no fossils were encountered during the 
field survey. 

 
ii) Madera Site 

Geologic maps and literature on the Madera site area indicates Quaternary alluvial 
sediment is present throughout the study area. Field reconnaissance indicates surficial 
deposits consist of graded and tilled topsoil with areas of hardpan. Mid- to-Late Pleistocene 
deposits below this topsoil consist of three stratigraphic units from top to bottom: Modesto 
Formation, Riverbank Formation, and Turlock Lake Formation. Adjacent sites have produced 
vertebrate fossils in all three units (Dundas et al., 1996; Hilton et al., 2000). The Fairmead 
Landfill locality (UCMP V93128), located west of Hwy 99 and approximately 6 miles north of 
the study area, has yielded the largest deposit of Pleistocene vertebrates in the San Joaquin 
Valley. Vertebrate fossils were discovered in May 1993 during the excavation of a 5-acre 
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expansion cell. Initial studies of the site were conducted by the University of California 
Museum of Paleontology with further recommendations to monitor and salvage fossils 
exposed during excavations. Preliminary observations and results are presented in Dundas 
et al. (1996) and Dundas and Blades (1999). An updated list of taxa is provided in Kottachchi 
et al., 2008. Monitoring continues today under Lead Paleontological Monitor, Niranjala 
Kottachchi, and is expected to continue for 20+ years.  

To date, over 5000 fossil specimens have been recovered from an area of 15 acres 
and depths of four to 20 meters below the surface. The majority of the vertebrates are from 
the upper unit of the Turlock Lake Formation from depths of six to eight meters below the 
surface in the west to depths of four to five meters below the surface to the east. Although no 
visible surface exposures of the Turlock Lake Formation exist in the Madera Site study area, 
it is possible that the fossil-bearing unit will be encountered at depth.  

The main unit at the Madera Site is the Riverbank Formation (Marchand (1976), 
Marchand and Allwardt (1981)). Vertebrate fossils have been recovered from the middle unit 
of the Riverbank Formation at Fairmead Landfill as well as at other localities (Dundas et al., 
1996; Hilton et al., 2000) and therefore, it is likely that fossils are present at the Madera Site. 
Although the Modesto Formation is absent at the Fairmead Landfill, geologic maps indicate it 
is present at the Madera Site. Repository locality records indicate only three other sites 
further north where single or few Pleistocene vertebrate fossils have been recovered from 
this stratigraphic unit. Therefore, this unit, where present in the study area, should be 
approached with caution.   
 
 
III. Recommendations 

Salvaging and preservation of paleontological resources have significant scientific and 
educational value. Monitoring paleontologically rich sites during excavation reduces the 
adverse impact on these valuable resources. Since the North Fork site is underlain entirely by 
igneous rock devoid of fossils, monitoring of the site is not necessary. However, Pleistocene 
vertebrate fossils are probably present in units underlying the Madera Site so all excavations 
associated with unearthing of in situ sediment below one to two meters should be monitored. 
Should fossil resources be encountered, the contractor must submit a Paleontological 
Resource Impact Mitigation Plan (PRIMP) outlining in detail the procedures for collecting (i.e. 
geographic and stratigraphic information) and preserving the fossils (i.e. stabilization 
methods). All fossils recovered during mitigation should be accessioned in an accredited 
scientific institution, such as the University of California Museum of Paleontology. Upon 
completing all monitoring, salvaging, and fossil preparation, the contractor must submit a final 
report detailing the results of the mitigation program. 

 
Sincerely, 
Niranjala Kottachchi, M.Sc. 
Paleontologist 
 
 
 
 























THE FAIRMEAD LANDFILL LOCALITY (PLEISTOCENE, IRVINGTONIAN), MADERA 
COUNTY, CALIFORNIA 

DUNDAS, Robert G., Department of Geology, California State University, Fresno, CA 
93740, rdundas@csufresno.edu; BLADES, Diane L., San Joaquin Valley Paleontology 
Foundation, P.O. Box 849, Chowchilla, CA 93610 

A diverse fauna, dominated by terrestrial mammals, was discovered in May of 1993 at the 
Madera County Fairmead Landfill in alluvial fan, fan channel and marsh/lacustrine sediments 
representing the upper unit of the Turlock Lake Formation. Taxa identified from the fauna 
include: Caudata, Anura, Colubridae, Clemmy marmorata, Anatidae, Paramylodon harlani, 
Nothrotheriops cf. N. shastensis, Megalonyx sp., Canis armbrusteri, Canis cf. C. latrans, Vulpes 
sp., Smilodon cf. S. fatalis, Homotherium sp., Arctodus sp., Taxidea taxus, Thomomys sp., 
Spermophilus sp., Neotoma sp., cf. Dipodomys sp., Peromyscus sp., Microtus sp., Lepus sp., 
Mammuthus sp., Equus sp. (large and small species), Platygonus sp., Camelops sp., 
Hemiauchenia sp., Tetrameryx irvingtonensis, Capromeryx sp., and Odocoileus sp. A late 
Irvingtonian age is indicated for the fauna based largely on the presence of Tetrameryx 
irvingtonensis coupled with the absence of Bison. Excavation at the site continues as part of the 
mitigation procedures recommended to the County of Madera in order to comply with California 
Environmental Quality Act (CEQA) regulations. The Fairmead Landfill is the first diverse late 
Irvingtonian fauna discovered in north-central California. Comparison to the older, coastal type 
Irvingtonian fauna will enhance our understanding of the Irvingtonian of California, permitting 
better comparisons and correlations with other North American Irvingonian age faunas. 
 
 
 
Geological Society of America, Abstracts with Programs, v. 31, n. 7. 



The Fairmead Landfill Fossil Site:  Continuing Recovery of a Diverse 
Middle Pleistocene (Late Irvingtonian) Biota in Madera County, 
California 

 
Niranjala Kottachchi, Robert G. Dundas and James C. Chatters, Department of Earth & 
Environmental Sciences, California State University, Fresno, CA  93740 

 
Situated on the alluvial fan of the Chowchilla River, the Fairmead Landfill locality 

represents the largest middle Pleistocene biota in the San Joaquin Valley of California.  
Discovered in May of 1993, during excavation of a new expansion cell, the site has 
produced a diverse assemblage dominated by equids, camelids, and proboscideans.  
Fossils occur as isola ted elements and in bone beds, preserved in deposits 
representing alluvial fan, fan channel, and marsh/lacustrine sediments of the upper unit 
of the Turlock Lake Formation.  Over 5000 fossil specimens belonging to at least three 
dozen taxa have been discovered at the site, including: Caudata, Anura, Colubridae, 
Clemmys marmorata, Xerobates agassizi, Anatidae, Paramylodon harlani, 
Nothrotheriops cf. texanus, Megalonyx wheatleyi, Notiosorex, Canis (wolf), Canis cf. C. 
latrans, Vulpes, Smilodon, Homotherium, Arctodus, Taxidea taxus, Thomomys,  
Spermophilus, Neotoma, cf. Dipodomys, Peromyscus, Microtus, Lepus,  Mammuthus 
columbi, Equus, Platygonus, Camelops, Hemiauchenia, Tetrameryx irvingtonensis, 
Capromeryx, and Odocoileus, as well as fossil plants, gastropods and bivalves.  Based 
primarily on the presence of Tetrameryx irvingtonensis and the absence of Bison, a late 
Irvingtonian age is assigned to the locality.   

To date, fossils have been collected from an area of over 14 acres.  It is 
anticipated that paleontological monitoring and fossil salvage will continue for the 
duration of landfill activities, another 20+ years.   

CSU Fresno assumed responsibility for the paleontological recovery and 
preparation in September 2007 and now collaborates with the San Joaquin Valley 
Paleontological Foundation to exploit this unique window into the Middle Pleistocene of 
Central California.  The extensive collection is being prepared and identified to make it 
available for scientific study and public education in a museum planned by Madera 
County. 
 
 

 
 

 



Plate I: North Fork Site locality depicting Mesozoic granites (section from Strand, 
1967: Geologic map of California: Mariposa Sheet, scale 1:250,000) 

 



 

 

 

 

 

Plate II: Views of the North Fork Site dominated by Mesozoic granitic igneous rocks 



 

Plate III: Preliminary Quaternary Geologic Map of the Chowchilla Area, California 
(Marchand, 1976; section extracted from sheet 4 of 5, open file report 76-839).  

Location of Fairmead Landfill is enclosed within red box. 
 

mh = undifferentiated Modesto and Holocene 

m1e = lower member of Modesto Formation 

r2 = middle member of Riverbank Formation 
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Plate IV: Portion of the generalized geologic map of the  
Merced-Madera Area depicting stratigraphic units present  

at both the FairmeadLandfill Site and study area (Marchand and Allwardt, 1981) 
 

 

Legend to accompany Plate IV 
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Plate V: Views of the Madera Site location 

 


	Site Assessment.pdf
	DOC070.PDF
	Dundasetal1996.pdf
	Dundas and Blades.pdf
	CALPAL08 Abstract.pdf
	Plate I.pdf
	Plate II.pdf
	Plate III.pdf
	Plate IV.pdf
	Plate V.pdf

