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Introduction

Northern California contains relatively few fossiliferous outcrops. Those
that exist are interspersed among the remote and rugged igneous and
metamorphic landscape that rings the Sacramento Valley. Northern
California is arbitrarily defined here as the northern-most 28 counties of the
state, the roughly 55,000 square miles north of Sacramento, comprising an

area approximately equal to the state of New York (Figure 1).

Most of the organized collecting activity in Northern California took place
during the late 19" and the first half of the 20" centuries as evidenced by the
publication record related to the region. Prior to about the 1940s, the papers
published included locality descriptions and specimen accounts. After that

date, the publications tended to be taxonomic overviews including
specimens from the region, but not adding many new finds. That trend

reverted a bit in the later part of the century with some renewed collecting in

the region. (See Select Bibliography of the region).

Despite the intermittent history of attention paid to the region the area has
produced many significant vertebrate paleontology localities. This project
was undertaken to summarize the vertebrate fossil localities from Northern
California, as a comprehensive examination of the region was lacking. This
summary will help direct and inform future research activities in the region.

Methods

A compilation of the vertebrate sites of Northern California was produced as
a preliminary step in developing a characterization of the vertebrate
paleontology resources of the region. Vertebrate fossil localities were

compiled through a literature review and by examining online collection

databases. The vast majority of sites and specimens are from the University

of California Museum of Paleontology.

Basic information about each locality was captured in a relational database.
Specimen-level data was captured in separate tables and related to the
locality data. These data were then exported into ArcMap, Geographic
Information System (GIS) software, for analysis. Additional data layers can
be merged with the specimen and locality data within ArcMap to visualize

complex geographic relationships.

For example, the localities were plotted in relation to the state’s major
biozones (Figure 1). Additionally, the state-wide geologic data available from

Table 1.List of fossil vertebrate taxa identified from Northern California.

the California Geological Survey can be overlain on the locality data, which
could then be matched with land use/land cover maps to suggest potential
areas for fruitful fossil collecting. However, the current locality data are not
uniformly precise enough to match localities with thinly exposed formations,
but with continued data correction such an effort should produce interesting
fossil potential maps. The work is on-going, and these data are preliminary.

Results

Presently the Northern California vertebrate locality database contains 560
localities, and 7,051 uniquely curated specimens from those localities. The
vast majority of those specimens are from the University of California

Museum of Paleontology.

The localities come from a wide geologic time span: Permian, Triassic,
Jurassic, Cretaceous, Tertiary, and Quaternary periods, including sites from
every epoch of the Tertiary and Quaternary.

Presently the database includes 28 type specimens from the region (Table 2,
Fig. 2). For this preliminary study, no concerted effort was made to trace
down taxonomic synonymies. Nonetheless, the list shows that many fossil
taxa types are from Northern California.

Among the types described from the area are the first representatives of the
Triassic reptilian order Thalattosauria (Thalattosaurus alexandrae and T.
shastensis); several Ichthyosauria taxa including the shastasaurid taxa
Shastasaurus alexandrae, Toretocnemus californicus, Toretocnemus zitteli,
and Californosaurus perrini; and various mammalian taxa such as Arctodus

simus, Euceratherium collinum, and Nothrotherium shastensis.

There are 29 Mesozoic sites (17 Triassic, 1 Jurassic, and 11 Cretaceous) (Fig.
3A). All of the Triassic sites are from the Hosselkus Limestone and occur in
Shasta County. The Cretaceous sites are primarily from the Chico Formation,
and include both Campanian and Maastrichtian aged sites. The single Jurassic
site is from the Knoxville Formation and occurs in Tehama County.

The majority of the sites are Cenozoic (355 Tertiary, and 174 Quaternary
sites) (Fig. 3B). The following North American Land Mammal Ages
(NALMA) are represented within the study area: Tiffanian, Wasatchian,
Bridgerian, Uintan, Chadronian, Orellan, Arikareean, Hemingfordian,
Barstovian, Clarendonian, Hemphillian, Blancan, Irvingtonian, and
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Figure 2. Localities from Northern California from which type
specimens have been identified, plotted by geologic period. All
the Triassic localities are related to the marine reptile order

Thallatosauria, while the Tertiary and Quaternary sites include

a variety of avian and mammalian taxa.
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Figure 1. Vertebrate fossil localities in Northern California plotted by

geologic periods, along with county boundaries and the generalized

biozones of the state.

The taxonomic diversity of specimens collected from Northern California is

remarkable. The database currently contains 359 distinct taxonomic

combinations attributed to curated specimens (Table 1). The following genera
have over 100 individual specimens assigned to them: Neotoma (1,606);
Spermophilus (635); Odocoileus (475); Euceratherium (380); Lepus (357);
Ursus (316); Equus (209); Arctodus (204); Aplodontia (180); Dendragapus

(112); and Felis (111).

With the referential database, it is a simple matter to search the specimens, for
example for taxonomic assignment, and plot those localities met by the

selection criteria. A few interesting examples are provided in Fig. 4.

| Class Ordear Family Zenus Spacas Anura Fanidae
Anura Fanidae
Batoidea Mylickatidae Myliobatis Temnospondyli Capitosauridas
Batoidea Rajidae Raja binoculata Urodela Dicamptodontidae
Chimaeriformes Chimaeridas Faptilia
Eugeneodontida Agassizodontidae  Helioprion siarrensis Chelonia
Hybodontidae Acrodus Emydidas
Acrodus weampliae Testudinidas
Asteracanthus shastensis
Hybodus
Hybodus shastensis Ichthyosauria
Strophodus shastensis Shastasauridas
Lamniformes Cetorhinidas Cetorhinus Mmaximus
Lamnidas Isurus
Odontaspidas Odaontaspis
Sgualomorpha Sgqualidae Sgualus acanthias
Dsteichthyas
Acanthodiformeas
Acipensaridas Acipanser
Acipenseridas Acipenser fransmontanus
Saurichthyidas Saurichthys
Atheriniformes  Exocoetidas Euwleptorhamphus |peronides
Clupsiformes Clupeidae Ganalytes aratus Ornithischia Hadrosauridas
Cypriniformes Ornithischia Hypsilophodontidae
Catostomidae Plesiosauria
Acrocheilus Sguamata
Catostomus Boidas
Chasmites Colubriade
Cyprinidae Colubriade
Acrocheilus Iguanidas
=ila Wiparidas
ila coerulea
Mylopharodon canocephalus
Orthodon Thalattosauria  Thalattosauridas
Phychocheilus
Birgeriidag Birgernia
Birgenia (N=Tek
Perleididas Colobodus
Perciformes Ammodytidae Ammaodytes hexapterus fAves
Pleuronactidae Atheresthes stamias Anseriformes Anatidae
Salmoniformes Osmeridae Hypomesus
Salmonidas Oncorhvnchus
Oncarhynchus Fschawyitscha Ciconiiformes Accipitridas
Smiladanichthys Cathartidaes
Smilodonichthys  rastrosus Wulturidae

amphibiz Arura Bufonidae Bufo

Rancholabrean.
Rana Gymnogyos californicus
Rana pliccanaca Falconiformas Accipitridas Buteo boraalis
Rhadalognathus  boweni EButeogallus milleri
Dicamptodon ensatus Urkitinga milleri
Cathartidae Cathartes aura
Coragyps
Clemmys Coragyps occidentalis
Gymnogyos
Zeochelone GyYmnogyos amplus
Stylamys calaveransis Teratornis
Falconidae Falco peragrinus
Californosaurus | pearrini Falca Sparverius
Shastasaurus Galliformes Odaontophoridas Antrozous
Shastasaurus alexandras Creoriyx picta
Shastasaurus carayi Fhasianidae
Shastasaurus pacificus Eonasa umbalius
Thalattosaurus alexandras Dendragapus
Thalattosaurus shastensis Dendragapus gilli
Torstocnamus Dendragapus milleri
Torstacnemus californicus Maleagris
Torstocnamus Darrini Gruiformes Gruidae
Toretocnemus Zittali Ichthyornithidae Ichthyaornis
Fasseriformes Corvidas Corvius brachyrhynchaos
Hypsilophodon Cwanocitta stallary
Piciformes Picidae Colaptes mexicanus
Strigiformes Strigidas Asic wilsonianus
Charina botas Eubo sinclariri
Eubo wirginianus
Thamnoghis Glaucidivm gonoma
Sceloporus Micropallas whitnayi
Crotalus Ofus asio
Crotalus pottarensis Mammalia
Crotalus viridis Articdackyla
Nectosaurus Antilocapridas
MNectosaurus halius Capromeryx
Thalattosaurus Marycodus
Thalattosaurus alexandrae Sphenaphalos
Thalattosaurus shastensis Bovidae
Bison
Bizon bizon
Anas Bison latifrons
Branta canadensis Euceratharium
Accipiter velox Euceratherium collinum
Cathartes Sura Creamnos
Coragyps Creamnos mantanus
Symnogyos amglus Chvis

Symbos
Camelidas
Aspycamelus Mustelidas
Camelops
Cameaiops hestarnius
Hemiauchania
Magabyiopus
Fliauchenia
Frocamelus
Titanotylopus
Cervidae
Carvus
Cdocoileus
Cdocoileus columbianus
Cdocoilaus hamionus
Cdocoileus lucasi
Pediomeryx ruminalis
Merycoidodontidas  Ticholeptus Ctariidae
Tayassuidas
Flatygonus
Prosthennops
Tayassu
Carnivara
Canidas
Borophagus divarsidens Phocidas
Borophagus DArvus Procyonidae
Canis
Canis dirus
Canis latrans Ursidae
Canis lupus
Canis ochropus
Cynodesmus thooides
Csteaborus
Tephrocyon
Urocyan
Urocyon cinerapargsntaus Cetacea
Urocyan tawnsendi Balasnidas
Vulpes Balasnopteridae
Vulpes fulva
Felidae Falis
Feliz atrox Delphinidae
Felis concalor
Falis rasciatus
Felis hippolestes
Faliz Oregonansis Eurhinodslphidae
Falis rufus Kentricdontidas

Panthera

Smiladon

Carmictis
Lutra
Martes
Martes
Martes
Mephitis
Mephitis
Mustals
Mustala
Mustals
Spilogale
Spilogale
Taxidaa

Taxidea

Alladasmus
Callarhinus
Dusignathus
Thalassoleon
Thalassoleon
Thalassolson
FPhoca
Bassariscus
Bassariscus

Procyon

Arctodus
Arctodus
Arctodus
Ursus
Ursus

Ursus

Balasnula

Balzenoptara

Flasiocatus
Dealphinus
Stanalla

Stenaodelphis

Loxolithax
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Figure 3. Mesozoic (A) and Cenozoic (B) aged localities separated out within the
study area. There are 29 Mesozoic aged sites, and 355 Cenozoic aged sites in the study

area identified to date..

onca Monodontidae
Physeteridae Scaldicetus
Pontoporiidae
hesperus Pontaporia sternbergi
canadensis Chiroptara Phyllostomidae Desmodus stocki
Vespertilionidae Anfrazous
cauring Antrazous pacificus
nobilis Condylarthra Pariptychidae Haploconus angustus
mephitis Cesmaostylia Desmostylidas
accidentalis Desmostylus
Desmostyius hasperus
franata Palecparadaoxia waltoni
vison Insactivora Talpida= Scapanus latimanus
Lagomaorpha Leporidas
phenax Hypolagus
Lepus
faxus Lepus califormicus
Lepus cinarsa
karnensis Lepus kamathensis
Ursinus Lepus washingtoni
santacruzensis Sylvilagus
Sylvilagus audubani
macnallyae Sylvilagus bachmani
Mexicanus Perissodactyla Equidas
Eguus
Eguus simplicidens
asfutus
lotor Eguus
Eguus major
Eguus accidentalis
pristinus Eguus pacificus
simus Eguus simplicidens
Hipparicn
amearicanus Hipparion forceai
arctos Hipparion mohavense
Hipparion platystyle
Mearychippus SUMmMant
Nannipous
Nannippus tehonensis
Neahioparion
Neahioparion gidleyi
Flesippus
Flichippus
starnbargi Flichippus coalingensis
Flichiopus interpaiatus
stacktoni Flichiopus leardi

County Class Genus Species Authority
Contra Costa Amphibia Rana plioceneca Zweifel 1954
Mammalia Borophagus parvus Wang, Tedford, & Taylor 1999
Mammalia Cernictis hesperus Hall 1935
Mammalia Hipparion platystyle Merriam 1915
Mammalia Eucastor lecontei (Merriam 1896)
El Dorado Aves Urbitinga milleri Howard 19327
Marin Mammalia Thalassoleon macnallyae Repenning and Tedford 1977
Mendocino Mammalia Paleoparadoxia weltoni Clark 1991
Shasta Chondrichthyes Strophodus shastensis Bryant 1914
Reptilia Shastasaurus alexandrae Merriam 1902
Reptilia Thalattosaurus shastensis Merriam 1905
Reptilia Toretocnemus californicus Merriam 1908
Reptilia Shastasaurus careyi Merriam 1902
Reptilia Thalattosaurus alexandrae Merriam 1905
Reptilia Californosaurus perrini (Merriam 1902)
Reptilia Toretocnemus zitteli (Merriam 1903)
Reptilia Crotalus potterensis ?
Reptilia Nectosaurus halius Merriam 1905
Aves Dendragapus milleri Jehl 1967
Aves Gymnogyps amplus Miller 19117
Aves Bubo sinclariri ?
Mammalia Nothrotherium shastensis Sinclair 1905
Mammalia Arctodus simus (Cope 1879)
Mammalia Thomomys microdon Sinclair 1905
Mammalia Euceratherium collinum Furlong & Sinclair 1904
Mammalia Martes nobilis Hall 1926
Mammalia Sciurus griseus Kellogg 19127
Sonoma Mammalia Neohipparion gidleyi Merriam 1915
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Figure 4. With taxa linked to locality data, it is a relatively simple
matter to query the GIS database and plot localities that include
certain taxa. Here, two example taxa are presented. Localities
Including the mammalian order Xenarthra are plotted by North
American Land Mammal Age (A), and localities including the
mammalian order Proboscidea are plotted by family level taxonomy
(B).
Rhiniccerctidaes Thomomys micragon
Aphelops Thomomys monticola
Telzoceras Heteromyidae Perognathus
Telzoceras fossiger Muridae MNeotoma
Trigonias Naotoma cinaras
Tapiridas Tapirus Neotoma aouglasii
Primates Hominidae Hamo sapiens MNeotoma ccoidentalis
Proboscidia Sciuridas
Elephantidaes Callospermogphilus
Mammuthus Callospermaphilus chrysodeirus
Mammuthus columbi Callosparmophilus chrysedomus
Mammuthus primigenius Eutamias
Gomphotheriidas Glaucomys
omphoterium Glaucomys sabrinus
omphoterium simpsoni Glaucomys tehonensis
Haplomasktodon Glaucomys valans
Rhynchotherium  shepardi? Marmota
Mammutidas Marmota Aaviventris
Marmmut Scivroptarus klamathansis
tammut SITErTCAN U Soiurus
Miomastodon Sciurus griseus
Pliomastodaon Spermophilus
Rodentia Spermaophilus beechayi
Aplodontidas Aplodontia Spermogphilus douglasii

Arvicolidaes

Castoridae

Cricetidas

Erethizontidas

Geomyidae

Table 2. List of taxa whose type specimens come from the study
area. Listed by county.

Aplodontia
Microtus
Microtus
Castor
Castor

Eucastor

Cryplolbis
Mimomys
faotoma
Neotoma
faotoma
Paramyscus
Faramyscus
Fitymys
Fitymys
Sigmadon
Ersthizon
Erathizon
Entoptychus
Thomomys

Thomomys

rufa

californicus
canadensis
subauratus

lecantai

sawrackensis

cinaraa

fuscipes

maniculatus
MCRaWn
MEnowni

lindsayi

dorsatum

Tnar

levcodan

Sirenia

Dugaongidae
¥enarthra

Megalonychidae

Megatheriidae
Mylodontidae

Tamiasciurus

Disisiramn

Megalonyx
Megaionyx
Megalonyx

Megalonyx

Plothrotherium

Glossatherium

Glossatharium

Glossotherium

Thinobadistas

aouglasi

Jeffersani
leptostomus
whaatleyi

shastansis

harlani

robustus

Conclusions

Vertebrate paleontology in Northern California is diverse in both geologic
time and taxonomic diversity. Many type specimens have come from the
region. Historically, collecting within the region was done primarily in the
first half of the twentieth century, and only intermittently explored since.
The results of this preliminary overview and characterization of the fossil
resources suggests that renewed collection efforts are warranted and will
likely to be fruitful for a wide variety of vertebrate forms.

Locating fossiliferous outcrops can be challenging in the rugged terrain of
Northern California. The establishment of this GIS database and the
utilization of additional data layers in the future should help guide and
Inform future collecting ventures.
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