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GeoCorps Project 2014-2015
Public Education Outreach: Geologic
History of the park and surrounding region
 



Field Experience



 
Oregon Caves National
Monument receives ~75,000
visitors annually.





Outreach goal: describe the geologic history
in a text accessible to a public audience

Why are
mountains here?
 

What’s with the      
  cave?



Current park materials: 250 Ma- present

250 Ma Present day640 Ma

New additions: 640 Ma- 250 Ma
             Research, Text and Graphics

GeoCorps assignment Fall 2014-Spring 2015
Oregon Caves National Monument



Where is Oregon Caves located?



The Klamaths a microcosm for understanding the
geologic history of the entire Western Cordillera.



200-144 Ma

250-160 Ma

400-360 Ma

640-180 Ma

144-60 Ma

Range in ages
of terranes in
the Klamaths.



scale: 3 inches or less

Ediacaran Fossils of the Antelope Mountain Quartzite. Neoproterozoic (Pre-Cambrian) Cyclomedusoid fossils
460-575 million years old preserved in sedimentary sandstone of the Yreka terrane in Northern California.

collected by John Griffin, 1970.
Identified as fossils 20 years
later; published in 2006.

The Klamaths contain
the oldest fossils (to
date) of accreted
terranes in the
Western Cordillera.



What tools can be used to communicate
this complex geologic history?

What is a
terrane?

 



Problem: the earth looked
(and behaved) very differently
in the deep past.

©Ron Blakey Colorado Plateau Geosystems Inc.

(It is a dangerous case of unfamiliarity…



600 Million Years
 
 
The oldest rock unit in the Klamath terranes, the Antelope Mountain Quartzite, begins to form from the sandy debris eroding from nearby continental
pieces between 640 and 575 million years ago (Griffin 2008). This material accumulates on the shallow  parts of oceans around continental edges.  The
Yreka terrane includes a range of shallow to deep marine sandstones and mudstones that accumulated from 600 to 400 million years ago.
Cementing sedimentary debris into a sandstone preserved the fossil imprints of the cyclomedusoids, grouped taxonomically with the White Sea
Assemblage.  Some of these flattish lifeforms may be sponge, jellyfish or left/right symmetrical (like us) ancestors. Some became extinct once bacteria
exhaled enough oxygen to seep deep into and keep alive bigger newcomers that replaced some of the older life (MacGabhann et al.
 
 
Quartz-rich sands and muds washed off from the former pieces of the supercontinent form the oldest rocks in the Klamaths between 640 and 575 million
years ago (Griffin 2008). The Antelope Mountain Quartzite is so named because of pressure and heating during burial metamorphose the silica-rich
sandstone into quartzite.

Oregon Caves GeoCorps Project: Creating timeline and text for geologic history pre-250 Ma
Combining text with original geologic illustrations, paleogeographic maps and photographs.

The supercontinent of Rodinia begins to rift apart as spreading centers rise between continental pieces, pushing them away from each other. The oldest rocks in the
Klamath terranes, the Antelope Mountain Quartzite, begins to form from the sandy debris of the nearby continental pieces, which accumulates in the shallow parts of
oceans on continental edges. These sedimentary rocks preserve the fossilized impressions of pre-Cambrian aged cyclomedusoids.

Fossils were first discovered by John Griffin in the 1970s though not
described as Proterozoic fauna and published until 2006.

Work at
Oregon Caves:
Illustrations by
Audrey Ledford, text
by John Roth,
illustration
consultation and text
by Gina Roberti.



Independent
Graphic Design:
Gina Roberti



To ‘ERR’ on the side of effective science communication:

1. Engagin
g

 
2. Exciting

 
3. Relevant



START: a complex 4D
problem.
 



Simplifying. Overlays.



Using analogies.



Using jargon as a teaching tool.



Simplifying concepts with a combination of visuals and text.



With many thanks to the support of John
Roth, Audrey Ledford, GeoCorps America, and
the staff and resources of Oregon Caves
National Monument.



FROM NEOPROTEROZOIC ‘PRE-CURSOR’ CLAMS TO THE KLAMATHS: DOCUMENTING
THE PALEOGEOGRAPHIC EVOLUTION OF THE EASTERN KLAMATH TERRANES, AN
EDUCATION OUTREACH MODEL

 
Primary Literature:

 
Blakey, Ron. 2011. Paleogeographic reconstructions. Web source: http://www2.nau.edu/rcb7/
 
Blodgett and Stanley. 2008. "The Terrane Puzzle: New Perspectives on Paleontology and Stratigraphy from the North American Cordillera". GSA Special
Paper 442.
 
Canfield, Poulton, Narbonne. 2007. "Late-Neoproterozoic Deep-Ocean Oxygenation and the Rise of Animal Life". Science. Vol. 314.
 
Cocks, Torsvik. 2011. "The Paleozoic geography of Laurentia and western Laurussia: A stable craton with mobile margins". Earth Science Reviews.
 
Colpron and Nelson, 2009. "A Paleozoic Northwest Passage: incursion of Caledonian, Baltican and Siberian terranes into eastern Panthalassa, and the early
evolution of the North American Cordillera". GSA Special publications v. 318 p. 273-307.
 
Dickinson 2000. "Anatomy and Global Context of the North American Cordillera". Geologic Society of America Memoirs: 204; 1-29.
 
Griffin ea. 2006. "Ediacaran cyclomedusoids and the paleogeographic setting of the Neoproterozoic-early Paleozoic Yreka and Trinity terranes, eastern
Klamath Mountains" from Geologic Studies of the Klamath Mountains pg. 411.; Griffin ea. 2008 "Ediacaran Cyclomedusoids" in The Terrane Puzzle.
Griffin, John and Nancy Lindsley-Griffin, personal correspondence January 2015.
 
Sigloch 2013. "Intra-oceanic subduction shaped the assembly of Cordilleran North America." Nature vo. 496. April 2013.
 
Snoke, Barnes. 2006. "The Development of tectonic concepts for the Klamath Mountains province, California and Oregon". In Geologic Studies in the
Klamath Mountain Province, GSA Special Paper 410.
 
Stewart, John. 2009. "Reconstructing Rodinia by Fitting Neoproterozoic Continental Margins". USGS Open File report publication, 2009-1191.
 

Secondary Sources:
Frisch, Meschede, Blakey. 2011. Plate Tectonics: Continental Drift and Mountain Building. Springer textbook.
 
Miller, Marli B. Roadside Geology of Oregon: Second Edition. 2014. Mountain Press Publishing Company.
 

Individual citations for photographs and images used in this presentation listed on slides.


