Teaching Biocomplexity in the Geosciences

Field Trip Itinerary

April 5, 2003

Biocomplexity in Paradise Valley and Yellowstone National Park

Trip Leaders:  Dave McGinnis, Bruce Fouke, and Dave Mogk

(with contributions from many colleagues)

The purpose of this field trip is to explore many dimensions of biocomplexity in the field, particularly looking at coupled natural-human systems and coupled biogeochemical cycles.  The leaders of this field trip all have funded projects through NSF's Biocomplexity in the Environment, Life in Extreme Environments, or Microbial Observatory Programs.  Our next steps are to explore ways to bring these studies into our instructional activities:  in the field, in the lab, through modeling or theoretical studies, supporting independent undergraduate research projects, class projects, lab exercises, problem sets, or perhaps entire courses.  Today's goal is to look at a number of sites that are of interest with respect to biocomplexity, and to collectively work towards plans or guidelines that can be broadly applied to teaching about biocomplexity in other settings.

Paradise Valley (the Yellowstone River valley from Gardiner to Livingston) is a microcosm of northern Rocky Mountain Geology.  It contains Archean basement, Paleozoic sediments, Eocene Absaroka Volcanics; the structural setting includes Laramide and Sevier style compressive tectonics and Cenozoic through Holocene Basin and Range extension; a very complete glacial record, and continued landscape evolution through surficial processes (massive landslides) and neotectonics.  Yellowstone National Park, of course, is a national treasure in its geothermal features and heritage of preservation of wilderness. We'll have the opportunity to explore ecosystem-wide and microscopic systems during this trip. Yellowstone National Park and its environs provide superb natural laboratories to explore complex interactions between the physical world (geology, physiography, climatology), ecosystems (habitat preservation or restoration; fire ecology; introduction of exotic species or extinctions of native species; wildlife populations--elk, grizzly bear, wolf; life in extreme environments--imagine making a living under conditions of pH 2-3 and near boiling temperatures!…), and human interactions (e.g. development vs. preservation; resource extraction).

The field trip is keyed to two previously published road logs, one that focuses on Paradise Valley (Mogk, 1995, Rocky Mountain Section GSA Meeting Road Logs), and one that covers Mammoth Hot Springs to Tower Junction (Locke, 1986; Friends of the Pleistocene).  The road logs are reproduced at the end of this section, and descriptions of each stop are provided below.

Schedule

7:00-8:00
Breakfast, and Checkout

7:45- 8:00
Assemble for departure, we will leave right at 8:00 to cover all the stops



Geologic and surficial maps of the Paradise Valley are on pages 6-9 of the 

road log; Quaternary geology and hydrology for the upper valley are described on pages  10-34; pick up the road log on page 34, Stop 3 Chico Hot Springs.

Rolling Stop F (page 38) Drive through Old Chico and the Emigrant Gulch placer gold operations.  The legacy of hard rock and placer mining of the past century remains with us.  

Overview of Dome Mountain and Hepburn's Mesa (page 41).  McGinnis et al., will discuss the Dome Mountain wildlife refuge, the Beartooth-Absaroka Wilderness, and encroaching development issues

~9:30

La Duke Hot Springs (Stop 5, page 50): Numerous controversies abound 

here:  A) Mining of geothermal waters at La Duke Hot Spring; concern about whether or not such activities would impact the Mammoth Hot Spring system in YNP; spawned the mis-named "Old Faithful Protection Act".  B)  Development by the Church Universal and Triumphant; a new age cult that built under ground bomb shelters waiting for Armageddon!  C)  Bison ranging out of YNP--they carry brucellosis, a venereal disease that causes abortions in cattle; how to contain bison populations in the Park, and what to do about them when they wander out of the Park? Shoot them (hunters, Fish Wildlife and Parks agents?) on sight when they cross the line, haze them back into the Park…?  Elk also carry brucellosis--why not shoot them on sight as well?  Is brucellosis really transmitted from bison to cattle? This is critical for national certification of brucellosis-free cattle from Montana, and has a major economic impact on the agricultural economy.  D) Mining--underground gold mining at Jardine; recent proposals to begin placer mining of gravel bars in the Yellowstone River.

Along the way you will say many unique glacial landforms:  flood bars, mega ripples created as burst ice dam deposits, many landslides and earth flows… refer to these sections in the road log.

Description of the geology of Devil's slide is found on page 56.

~10:30

Enter the Park. Stop at Mammoth Hot Springs Visitor Center;



Bathroom stop, snack, juice, hot drinks.

11:00-1:00
Mammoth to Tower Junction, Head up the Lamar River as far as possible.



Dave McGinnis et al. will provide an overview of their biocomplexity 

research in this area.  Ungulate populations, changing habitats, …

Related issues include

· Grizzly bears; recovery, endangered species, human interactions

· Wolf reintroduction; for the health of the ecosystem, or demise of elk herds?

· Hard rock mining near Cooke  City--the Crown Butte Project;  2 million proven ounces of gold in the ground, but was it worth the risk to permit mining?  Legacy of burst mine tailing impoundment pond that sent heavy metals into the Park that persist today.

· Encroaching development, demands of tourism…

Lunch:  
We'll find a convenient picnic spot; assorted lunch items to make sandwiches, hot drinks, sodas, cup'o'soup,  fruit… we'll keep you fed and hopefully warm!

1:30-3:30
Mammoth Hot Springs;  Bruce Fouke will give us an overview of his work on the geomicrobiology at Mammoth (see accompanying writeups). Dave Mogk will present a brief description of an entirely different system; geomicrobiology of acid sulphate springs from the Norris Geyser Basin and Rabbit Creek (Midway Geyser Basin) areas (see the writeup).

3:30-5:00
Return to Bozeman. Please fill out your workshop evaluation forms en route.

5:00
Check into hotels, get warm, freshen up.

5:50
Van shuttles to dinner at John Bozeman's Bistro,  on Main Street near Willson.

