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The period between 1877 and 1892, colloquially known as the Bone Wars or the "Great Dinosaur Rush," 

represents one of the most intense and transformative eras in the history of vertebrate paleontology. Driven by the 

fierce personal and professional rivalry between Edward Drinker Cope of the Academy of Natural Sciences in 

Philadelphia and Othniel Charles Marshof the Peabody Museum of Natural History at Yale, this era catalyzed the

discovery of over 130 new species of dinosaurs. However, the technical fallout of their competition—characterized

by rushed descriptions, taxonomic errors, and unethical field practices—remains a subject of rigorous study for

modern taxonomists and historians of science.

The Theoretical Framework of 19th-Century Paleontology

During the mid-to-late 19th century, the field of paleontology was transitioning from a descriptive branch of natural 

history into a structured geological and biological discipline. The theoretical framework of the Bone Wars was 

underpinned by the then-nascent concepts of Darwinian evolution and the application of stratigraphy to 

determine the relative ages of fossiliferous strata. Cope and Marsh were operating in an environment where the 

American West was being mapped by the U.S. Geological Survey (USGS), providing unprecedented access to

Mesozoic and Cenozoic formations.

Taxonomic Principles and the 'Rule of Priority'

The core mechanic governing the Bone Wars was the International Code of Zoological Nomenclature (ICZN) 

principles, specifically the Rule of Priority. This rule dictates that the first validly published name for a taxon is the 

one that must be used. In their rush to claim priority, both Cope and Marsh frequently published descriptions based 

on fragmentary evidence, often telegraphing descriptions to journals to ensure their names were attached to a 

discovery first. This resulted in significant taxonomic inflation, where multiple names were assigned to the same

species (synonyms).

Technical Analysis of Field Methodologies and Logistics

The Bone Wars were fought across the vast geological landscapes of Colorado, Nebraska, and Wyoming, 

particularly within the Morrison Formation—a sequence of upper Jurassic sedimentary rock. The technical

execution of fossil extraction during this period was rudimentary by modern standards but required immense

logistical coordination.

1. Excavation and Recovery Techniques

Unlike modern paleontology, which emphasizes the preservation of the surrounding matrix and microfossils, the 

Marsh and Cope teams focused on macro-fossil extraction. Teams utilized heavy tools, including picks, shovels,

and occasionally black powder (explosives), to clear overburden. This aggressive approach often resulted in the

destruction of valuable contextual data, such as taphonomic indicators (the study of how organisms decay and

become fossilized).

2. Preservation and Transport



To stabilize large specimens for transport across the transcontinental railroad, field crews developed early versions 

of plaster jacketing. While Marsh is often credited with refining the use of rice paper and plaster-of-Paris to protect

bones, the implementation was inconsistent. Many specimens arrived at East Coast laboratories in fragments,

requiring months of reconstruction—a process often hindered by the lack of detailed field maps or quarry diagrams.

3. Information Warfare and Espionage

The rivalry extended into the technical management of field crews. Both men employed "spies" and attempted to

bribe the other’s workers. A notable tactical maneuver involved the intentional destruction of smaller fossil remains

or the backfilling of quarries to prevent the rival party from identifying the stratigraphic horizon or recovering

remaining elements of a skeleton.

Comparison and Evaluation of the Protagonists

To understand the scope of the Bone Wars, it is essential to compare the resources, methodologies, and scientific

output of Cope and Marsh. The following table provides a side-by-side technical evaluation of their operations

during the peak of the rivalry.



Feature/Metric Edward Drinker Cope Othniel Charles Marsh

Institutional Affiliation Academy of Natural Sciences 
(Independent)

Yale University / USGS

Funding Source Inherited Wealth / Private Sales Uncle George Peabody / Federal 
Funding

Taxonomic Style "Splitter" (Proclivity for new names) Methodical but competitive

Species Named (Approx.) ~1,000 papers; 56 dinosaur species ~400 papers; 80 dinosaur species

Key Discoveries Coelophysis, Camarasaurus, 
Monoclonius

Stegosaurus, Triceratops, Allosaurus

Methodological Strength Brilliant anatomical intuition Systematic preparation and curation

The Morrison Formation: A Case Study in Stratigraphic Conflict

The Morrison Formation served as the primary theater for the Bone Wars. Technically, the Morrison is a suite of 

distal-fan and floodplain deposits characterized by variegated mudstones and sandstones. The struggle for 

dominance in sites like Como Bluff, Wyoming, and Garden Park, Colorado, led to several critical scientific

developments.

The Como Bluff Quarry System

At Como Bluff, Marsh’s collectors (notably Arthur Lakes and William Reed) identified several distinct horizons. The 

technical challenge lay in the lithological correlation between separated quarries. Because Marsh and Cope were 

operating simultaneously, they often assigned different names to the same stratigraphic layers. Modern re-analysis 

of these sites uses zircon U-Pb geochronologyto provide the absolute dates that Cope and Marsh could only

guess at using relative dating techniques.

Case Study: The Brontosaurus vs. Apatosaurus Nomenclature Dispute

Perhaps the most famous technical error of the Bone Wars involves the genus Apatosaurus. In 1877, Marsh 

described a partial skeleton as Apatosaurus ajax. Two years later, he described a larger, more complete specimen 

as Brontosaurus excelsus. 

Taxonomic Re-evaluation Workflow:

1.  1879: Marsh names Brontosaurus based on size and vertebral morphology.

2.  1903: Paleontologist Elmer Riggs determines that Brontosaurus and Apatosaurus are the same genus. Per 

the Rule of Priority, Apatosaurus takes precedence.

3.  1903-2015: Brontosaurus is considered a junior synonym.

4.  2015: A comprehensive specimen-level phylogenetic analysis by Tschopp et al. utilizes 477 morphological 

characters to conclude that the differences between the specimens are sufficient to reinstate Brontosaurus as a 

distinct genus within Diplodocidae.

This case study illustrates how the rushed work of the Bone Wars created a century of taxonomic confusion that

only modern computational phylogenetics could resolve.



The Elasmosaurus Blunder: Anatomical Inversion and Scientific Shame

A pivotal moment in the escalation of the feud occurred in 1868 (preceding the peak Bone Wars but setting the 

stage). Cope described the plesiosaur Elasmosaurus platyurus. In his haste, he reconstructed the skeleton with the 

head on the tip of the tail. Marsh publicly humiliated Cope by pointing out that the vertebrae were oriented

backwards. This technical error was more than a mistake; it was a blow to Cope’s professional credibility that fueled

decades of subsequent retaliation.

Historical Implementation of Paleontological Standards

The chaotic nature of the Bone Wars eventually forced the scientific community to adopt more rigorous standards

for field documentation and peer review. We can categorize the evolution of these standards as follows:

Pre-War Procedures (Naturalist Era)

•  Minimal field notes.

•  Fossils treated as individual curiosities.

•  Descriptions focused on external morphology only.

Post-War Procedures (Professionalization Era)

•  Standardized Quarry Mapping: Using grid systems to record the spatial orientation of every bone (essential 

for understanding site formation).

•  Holotype Designation: Strict adherence to designating a single specimen (the holotype) to represent a new 

species.

•  Peer Review: Moving away from self-published pamphlets or telegrams to vetted scientific journals like the 

American Journal of Science.

The Economic and Political Dimensions of Science

The Bone Wars were not fought in a vacuum; they were deeply integrated with the politics of the Gilded Age. Marsh 

used his relationship with his uncle, George Peabody, and his political influence in Washington D.C. to secure the

position of Chief Paleontologist for the USGS. He utilized this power to cut off Cope’s access to federal funding and

publication venues.

Institutional Conflict and the USGS Audit

In 1890, the conflict reached the floor of Congress. Cope worked with Marsh’s enemies to trigger an investigation

into the USGS budget. This led to a massive cut in funding for the survey and forced Marsh to resign his

government position. The technical implication of this political infighting was a temporary stagnation in Western

fossil exploration as federal support withered under the scrutiny of the rivalry’s scandals.

Synthesizing the Legacy of the Bone Wars

While the personal conduct of Marsh and Cope was often reprehensible, their technical contributions were 

foundational. Before the Bone Wars, only a handful of dinosaur species were known in North America (such as 

Hadrosaurus foulkii). By the end of the 19th century, they had populated the public imagination with iconic giants 

like Triceratops and Diplodocus.

The sheer volume of material they collected—totaling several hundred tons of fossils—provided the raw data for the 

next century of paleontological research. These collections, housed at the Yale Peabody Museum and the 

American Museum of Natural History(which acquired Cope's collection), remain primary resources for modern



CT scanning and histological analysis. The transition from the destructive, competitive methods of the 1880s to the

collaborative, high-tech science of the 21st century is a direct consequence of the lessons learned during this

period. Researchers today view the Bone Wars as a cautionary tale regarding the dangers of ego-driven science,

yet they remain indebted to the frantic pace of discovery that defined the American West as the premier dinosaur

hunting ground on Earth.

Ultimately, the Bone Wars proved that scientific progress is often a messy, non-linear process. The technical errors

and taxonomic duplications created by Marsh and Cope served as the "stress tests" for the International Code of

Zoological Nomenclature, leading to a more robust and self-correcting scientific method. As paleontology moves

into an era of molecular analysis and digital reconstruction, the skeletons unearthed during the Bone Wars

continue to stand as monuments to both the brilliance and the fallibility of the human quest for knowledge.
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