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Introduction
The Sharktooth Hill area near Bakersfield is one of the 
oldest and best known megafossil localities in Califor-
nia. It is perhaps the most significant Miocene marine 
vertebrate locality in the world (Dupras, 1985.) The 
abundance and diversity of flora and fauna make it a 
treasured locality for paleontologic research. Sharktooth 
Hill is best known for remains of sharks, turtles, sea 
lions, dolphins, and whales. Marine trace fossils are 
locally abundant. Remains of terrestrial animals such as 
horses, tapirs, deer, elephant-like animals (Gomphoth-
eres), and camels have also been found. 
Plant fossils, which are rare, have also been 
found: these include nuts and seeds of gym-
nosperms and angiosperms. 

Most Sharktooth Hill fossil specimens 
have been recovered from “The Bone Bed,” 
a thin (six inch to one foot thick), silty 
sand within the upper part of the middle 
Miocene Round Mountain Silt (Fig. 1). 
The Bone Bed is a reworked fossil assem-
blage, and its fossils are rarely articulated. 
However, large, articulated specimens have 
come from siltstone layers two to twenty 
feet above the Bone Bed. These strata above 
the Bone Bed often contain fossil-bearing 
calcareous concretions. Large vertebrate 
remains such as vertebrae or skulls appear 
to have functioned as nucleation points for 
calcareous concretion formation very early 
in the fossils’ diagenetic history (Fig. 2). The 
Bone Bed and nearby layers have yielded at 
least 144 species of vertebrate fossils (Stegall, 

This short paper presents a summary of previous research and provides an 
update on status of the Sharktooth Hill Bone Bed. We present no original 
research. Instead, we offer questions that still exist regarding the origin and  
preservation of the Bone Bed. 

pers. comm., 2011). These fossils represent diverse life 
forms that lived in a Pacific Ocean embayment occu-
pying the southern San Joaquin Valley 15–16 million 
years ago (Bartow, 1987 and Fig. 3, this paper). 

Setting
The Bone Bed is exposed in low, dissected hills north-
east of Bakersfield, where middle Miocene sedi-
ments outcrop along the easternmost part Bakersfield 
Arch. The arch is a southwest-plunging breached 

Figure 1. Lithologic descriptions of the Round Mountain Silt from oil well 
core. The location of the Bone Bed is denoted by green line. Though the 
well is several miles north of Sharktooth Hill, where the Round Mountain 
section is thinner, the descriptions are representative of Sharktooth Hill 
lithology. (After Addicott, 1970.)
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anticlinorium. Sharktooth Hill is a modest topographic 
feature of the area, rising to an elevation of 863 feet 
above sea level, in Section 25, T 28S, R 28E, Mount 
Diablo B & M. The apex of Sharktooth Hill is 380 
feet above the nearby Kern River, which is one mile 
to the south (USGS, 1973). Bone Bed outcrops are 
rather predictable, since the stratigraphy is layer-cake 
and there is minimal (5–80SW) dip in the area (Fig 4.) 
A few faults, which have with offsets of up to 200 feet, 
affect the elevation and presence or absence of the Bone 
Bed. One of these faults is the east–west-trending Jew-
ett Fault, which is also known as the Round Mountain 

Cross Fault (Bartow, 1984, and Fig. 5, this paper).
Visually, the Bone Bed is not easily distinguished 

from adjacent strata. It is dominated by fine to 
medium-grained sand, and thus is slightly coarser 
grained than beds above and below. But the presence 
of oxidized iron and perhaps relic organic carbon gives 
porous organic matter, such as bones, a distinctive 
orange-rust color that contrasts with tan-gray sediments 
(Fig. 6). Less porous fossils, such as teeth, often possess 
a more muted tan or gray color. Fossils often have small 

bulbous coatings of a 
black substance, which 
is generally thought to 
be a manganese oxide 
mineral such as pyrolus-
ite. In some places the 
Bone Bed is underlain 
by dark gray clay shale, 
but in other places the 
layer below the Bed is 
tan-gray and silty, similar 
to the Bone Bed and 
layers above it. Pyenson 
et al. ( 2009) present 
a good discussion of 
Bone Bed lithology and 
stratigraphy. 

 Eroded to the east, 
the Bone Bed likely 
continues in the subsur-
face west of Sharktooth 
Hill. However, there is 
no surface evidence to 
document the Bone Bed’s 

Figure 2. A photo of a spectacular cross-section of a calcar-
eous concretion which contains a whale vertebra. Variations in 
color around the white vertebra in the center are likely due to 
iron and manganese mineralization. Photo by Tim Elam.

Figure 3. Map view of Middle Miocene paleogeography in the 
Bakersfield area. Blue arrows indicate generalized current 
directions. Image taken from Buena Vista Museum of Natural 
History display, after Bartow, 1987.

Figure 4. Geologic map of areas east of Bakersfield. Sharktooth Hill denoted by a red star within 
the Miocene outcrop exposed on the Bakersfield Arch. After California Division of Mines, 1992.
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westward termination. The Round Mountain Silt con-
tinues west at least 50 km (Pyenson, et al, 2009), and 
outcrops over a minimum area of 100 km2 (Pyenson, 
et. al., 2007). The Bone Bed lies immediately above a 
minor unconformity within the Round Mountain Silt 
(Pyenson, et. al., 2009).

Fossils
Fossils at Sharktooth Hill were first documented in 
1853 by William P. Blake. Blake made the discoveries 
while surveying rail routes throughout the western U.S. 
for the federal government (Mitchell, 1965). Blake’s 
first fossil finds were passed to prominent scientists of 

the day for identification. One of these was naturalist 
Louis Agassiz. Agassiz was credited with identifying 
nine new animal species in 1856 (Mitchell, 1965.) 
The early taxonomic work by Agassiz and others made 
Sharktooth Hill the first studied and documented fossil 
location west of the Rocky Mountains. That distinc-
tion, plus the overall significance of the location, led 
Sharktooth Hill to be declared a National Natural 
Landmark (NNL) in 1976 (Butowsky, 1990). The 
NNL portion of Bone Bed outcrop, formerly property 
of Getty Oil Company, is a protected area now owned 
by Bakersfield College. 

The Bone Bed outcrops as far north as the north side 
of Poso Creek, and as far south as bluffs on the south 
side of the Kern River. These bluffs, though privately 

Figure 5. Portion of a geologic cross section from Bartow, 
1984; section is annotated to show approximate position of 
the Bone Bed. Geologic dip, topography and faulting influence 
the somewhat erratic distribution of the Bone Bed. For scale, 
the Round Mountain Silt has a true stratigraphic thickness of 
480’ in the subsurface.

Figure 6. A concentration of rust-colored bone fragments 
highlights a fresh exposure of the Bone Bed at the Ernst West 
Quarry. At West Quarry, Round Mountain Silt lithologies above 
and below the Bone Bed are not distinctively different from the 
Bone Bed itself. Photo by Tim Elam.

Figure 7. Fossil hunters are positioned around an excavated knob at Ernst Slow Curve Quarry, 2007. In this view, overburden has 
been piled mostly on the left side of the picture. The Bone Bed dips gently southwest (from left to right.) Photo by Tim Elam.
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owned, are where most fossil hunters have historically 
searched for fossils. Outside of the NNL, Bone Bed-
bearing lands north of the Kern River are primarily 
used for grazing.

The Sharktooth Hill area has a long history of pale-
ontologic research. Many fossils found in the 1800s in 
the Sharktooth Hill area and at nearby Barker Ranch 
were unfortunately destroyed in the 1906 San Francisco 
earthquake and fire (Mitchell, 1965). Those fossils 
were housed in the California Academy of Sciences. 
But significant, systematic studies in the 1920s by the 

California Academy of Sciences yielded many new spe-
cies (Kellogg, 1931.) Renewed interest beginning in the 
1960s was led by the Los Angeles County Museum of 
Natural History workers (Dupras, 1985). 

In the last ten years, several significant new research 
efforts have been published, including:

Turtles (Lynch and Parham, 2003)•	
Land mammals (Prothero, et.al., 2008)•	
Desmostylians (Clementz, et.al., 2003)•	
Magnetic stratigraphy (Prothero, 2008)•	
Bone Bed stratigraphy, origin, age, taphonomy •	
(Pyenson, et.al., 2009)
Cetaceans (Barnes, et.al., 2005)•	
Birds (Stidham, 2004)•	

Many of the fossil finds of the past 35 years have 
been on exposures of the Bone Bed and adjacent strata 
owned by Bob Ernst. Ernst, a self-taught collector with 
an immense passion for these fossil lands, who began 
purchasing land parcels in the Sharktooth Hill area in 
the mid-1970s. He ultimately acquired 342 acres of 
land in the heart of the Bone Bed outcrop north of 
the Kern River. Ernst passed away in April, 2007. The 
Ernst family maintains ownership of most of the origi-
nal 342 acres, although 85 acres of fossil-bearing land 
was sold in 2010. 

Ernst opened several new quarries for excavation 
and extended exposed areas of existing quarries. These 
quarries have colorful, descriptive names such as “Slow 

Figure 8. Cast of the sea lion Allodesmus kernensis, on display 
at Buena Vista Museum of Natural History in 2008. Photo by 
Tim Elam

Figure 9. Fossil of the sea lion Allodesmus kernensis on 
display at Buena Vista Museum in 2009. This specimen was 
found fully articulated, a few feet above the Bone Bed, by Bob 
Ernst. Photo by Tim Elam.

Figure 10. Skull fossil of sea lion Allodesmus kernensis on 
display at Buena Vista Museum in 2009. This skull is unique 
because it has an embedded shark tooth. The broken tooth 
is barely visible at the extreme left side of the picture, near 
where the skull connected to cervical vertebrae. Photo by Tim 
Elam.
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Curve,” “Turtle Alley,” “the Whale Quarry,” “West 
Quarry,” and “The Snake Pit” (Fig. 7). Though he was 
a dealer in fossil teeth, Ernst recognized the importance 
of involving paleontology experts in the recovery, study, 
restoration, and classification of fossils. Thus, personnel 
from the University of California Museum of Paleon-
tology, San Diego Museum of Natural History, and Los 
Angeles County Museum of Natural History were fre-
quent visitors and often communicated with Mr. Ernst. 
These institutions, along with the Buena Vista Museum 

of Natural History, excavated, restored, and recorded 
many fossils after their discovery by Mr. Ernst.

Perhaps the most famous of the large Ernst-collected 
fossils include: 

two fully articulated sea lions, 1) Allodesmus kern-
ensis, (Fig. 8, Fig. 9, Fig. 10) 
a juvenile baleen whale (2) Tiphyocetus tembloren-
sis) (Fig. 11)
two sperm whale skulls3) 

Figure 11. Fossil of juvenile baleen whale, Tiphyocetus temblorensis, on display at Buena Vista Museum, 2009. This 
composite specimen is 14 feet long, with bones of two different animals displayed. Photo by Tim Elam.

Figure 12. A six-inch fossil tooth of extinct giant shark 
Charcarocles megalodon. Note the sharp serrated edges of the 
tooth. Photo by Tim Elam.

Figure 13. Front view of the fossil skull of a leatherback 
turtle housed at Buena Vista Museum, 2009. The skull is 
approximately one foot across. Photo by Tim Elam.
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Hundreds of teeth up to six inches long from 4) 
ancestral large sharks, Charcarocles megalodon. 
This shark, now extinct, grew to 60 feet in 
length (Fig. 12)
a leatherback turtle (Fig. 13)5) 
a dugong (an extinct manatee-type creature)6) 

A desire by Mr. Ernst to preserve and exhibit Shark-
tooth Hill fossils locally was the primary factor in the 
creation of Buena Vista Museum of Natural History 
in Bakersfield. The museum, which opened in 1995, 
continues to display a wide variety of Sharktooth Hill 
area fossils. The museum possesses a repository for fos-
sils and a preparation/restoration lab staffed by trained 
volunteers. The museum has created an online database 
of vertebrate species found in the Round Mountain Silt 
(Stegall, per. comm., 2011).

Today, the museum partners with the landown-
ers to hold “fee digs” for fossil collectors. Maintaining 
the integrity of scientific discovery is important to the 
landowners and the museum. Thus, all diggers sign an 
agreement to notify dig supervisors of any fossils that 
may be deemed scientifically significant. An example 
might be finding an articulated specimen or multiple 
vertebrae that warrants scientific reconnaissance. Dig 
supervisors review the discovery and make a decision 
whether to cease activity at the find. Fee digs resumed 
in 2010 after Mr. Ernst’s death. This monitoring pro-
cess has worked well at two fee digs held thus far, and 
more digs are planned for 2011.

Though the widespread Bone Bed has been the 
source of most study since its discovery 150 years ago, 
other Round Mountain Silt strata locally have prolific 
amounts of marine vertebrate fossils. In addition, older 
strata such as the Middle Miocene Olcese Sand and 
Early Miocene Freeman-Jewett Forma-
tion are well known for their fossil content 
(Addicott, 1970). These older units are 
primarily known for their abundant gastro-
pod species (Addicott, 1970). But marine 
vertebrate fossils have been obtained from 
the Freeman-Jewett Formation. Shark tooth 
fossils from the Pyramid Hill Sand Mem-
ber of the Freeman-Jewett are on display at 
Buena Vista Museum. 

At least two other layers beneath the 
Bone Bed possess Bone Bed-type marine 
fossils. One is a layer on Ernst’s land. A 
second layer, which has proved to be a 
very significant discovery, was documented 
by Reynolds (2009). This location is on 
the south side of the Kern River, several 

miles from the Ernst quarries. Previously unreported 
Pleistocene fossils were also documented at this loca-
tion. Among the Round Mountain Silt flora and fauna 
documented in Reynolds report are:

previously unrecorded flora (16 plant species)•	
15 new mollusk species •	

Figure 14. Chart displaying range of age dates of the Bone 
Bed. The shaded time, 15.9-15.2 mya represents the 
maximum and minimum ages of the Bone Bed. From Pyenson, 
et. al., 2009.

Figure 15. Pie chart showing relative abundance of vertebrate animals from 
Bone Bed collections studied by Pyenson et. al. 2009.
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A complex suite of fish, shark, and sea turtle (29 •	
species)
Two new marine mammal species: a•	  dolphin 
and a baleen whale
A Miocene horse fossil•	

Buena Vista Museum’s repository now houses these 
fossils documented by Reynolds (2009). Further study 
of these Miocene flora and fauna and comparison 
of them to Bone Bed species could be an interesting 
research project. 

Research questions
Pyenson et. al. (2009) excellently summarized long-
standing mysteries of the Bone Bed and offered answers 
to some of these mysteries.

The Bone Bed formed over a significant length 1) 
of time in which there was little or no net 
sediment accumulation, coincident with the 
beginning of the middle Miocene Climatic 
Optimum.
It is unlikely Bone Bed formation was caused 2) 
by red tide poisoning, a volcanic event, or any 
other catastrophic mass death event.
The Bone Bed age can be bracketed to between 3) 
15.9 and 15.2 million years old; age dating was 
done via land mammal, microfossil (diatom 
and foram), strontium isotope, and magneto-
stratigraphic methods (Fig. 14).
The Bone Bed, on average has approximately 4) 
200 fossil specimens per cubic meter of rock.
 Remains of sharks, skates, and rays make up 5) 
61% of the vertebrate organic remains (Fig. 

15). The most abundant of the larger shark 
teeth found in the Bone Bed are mako shark 
teeth (Fig. 16).

Bone Bed questions and opportunities for research 
remain, such as:

Even if winnowing and current-related phenom-•	
ena concentrated only coarse-grained material 
in the Bone Bed, why does the Bone Bed have a 
dearth of invertebrate fossils? Invertebrate fossils, 
particularly gastropods, are common in other 
layers of the Round Mountain Silt.
Is there a spatial variation to the concentration •	
and diversity of fossils, including their preserva-
tion characteristics, diagenesis, etc. that might 
lead to a greater understanding of Bone Bed 
creation, local paleogeography, and taphonomy? 
What might a sedimentologic/mineralogic study •	
of the Bone Bed tell us?

In summary, the Bone Bed has been a source of 
abundant fossils, geologic and paleontologic research, 
and collecting fun for over 150 years. Yet, collectors 
and researchers have just “scratched the surface,” of its 
fascinating story.
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