UC Davis
Recent Work

Title
The University of California Natural Reserve System and the Homestake Mining Company: Common Ground at the Donald and
Sylvia McLaughlin Reserve

Permalink
https://escholarship.org/uc/item/7316v6rQ
Authors

Boucher, Virginia L.
Waddell, Shane M.

Publication Date
2003-07-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7316v6r0
https://escholarship.org
http://www.cdlib.org/

niversity of Califo

Hardhats and Birkenstocks - a Short History

The idea of creating a reserve on McLaughlin Mine property originated with
Homestake’s visionary environmental manager, Ray Krauss. In 1985, when the mine
had just begun operation, Ray approached UC about the possibility of creating a
reserve to be incorporated into the UC Natural Reserve System. In 1992, the first
steps were taken to create a 300-acre reserve in this complex and intriguing serpentine
landscape. Through 2002, students, researchers and miners respectfully coexisted on
the reserve.

In 2003, with the last ounce of gold poured, Homestake and the University signed an
agreement expanding the reserve to 6800 acres, with the Land Trust of Napa County
holding a conservation easement on the property. Homestake (now a subsidiary of %3
Barrick Gold) will have an obvious continued presence as they conduct post-mine
monitoring and reclamation.

The McLaughlin Mine has been widely recognized by both environmental and mining
organizations for its rigorous environmental monitoring and its innovative restoration
and land management. The Donald and Sylvia McLaughlin Natural Reserve will
continue the tradition of exemplary stewardship on this unique landscape.

Using the Mine to Understand Invasion Biology and Restoration

During mining operations, millions of cubic yards of rock and soil were moved to reach the gold ore. Graduate students in
the NSF Biological Invasions Integrative Graduate Education and Research Traineeship (IGERT) are using these mountains
of transplanted soil as an experimental site to test the role of propagule supply (numbers of seeds and numbers of times they
are introduced) in determining the success of invasions by common weeds such as European mustard. There are also plans to
use the mine’s revegetation program as an opportunity to study various aspects of restoration ecology, such as the importance
of species diversity and local adaptation.

The University of California
Natural Reserve System

The mission of the Natural Reserve System i1s to contribute
to the understanding and wise management of the Earth and
its natural systems by supporting university-level teaching,
research, and public service at protected natural
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Wildlands, Working Landscapes and Willing Collaborators -
Bioregional Context

The UC Davis McLaughlin Reserve lies at the center of a wild, natural landscape
stretching from Lake and Colusa Counties south to Solano County, centering on a
spectacular geologic feature known as Blue Ridge. This region combines extensive
areas of wildlands managed by state and federal agencies with privately owned
ranches and conserved lands. The reserve itself encompasses about 7000 acres of
wildlands straddling the two major watersheds of the area - Putah and Cache
Creeks.

Drawn together by their shared desire to maintain its remarkably
undeveloped character, the public land managers, private
landowners, non-profit conservation groups and environmental
scientists of this region have come together to form the Blue
Ridge Berryessa Natural Area Conservation Partnership.
The partnership works together to meet the shared
goal of preserving the natural values of the
area. The McLaughlin Reserve is not only the
geographic heart of this area, but serves as a
focal point of the group’s data gathering

and dissemination mission.
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rnia Natural Reserve System and the Homestake Mining Company:
Common Ground at the Donald and Sylvia

McLaughlin Reserve

From Rocks to Air Quality - Baseline Data

As part of the permitting process, the mine collected baseline data on an broad array

of environmental variables - air, water, soil and deep rock cores. The data, collected § ANUSOITELUIUN | ke il o i o e v o g v i
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soils, geology and archeological sites were done before mining began, and maps and
data are available for research use.
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ALPHA BETA GAMMA

Alpha diversity = local diversity.

Gamma diversity = regional diversity.

Beta diversity = Gamma divided by Alpha.

If there is something different in every place, Beta is high, "

silver from the gold. Gold is
STUDY SITE

Charles Mergan li
the Hand Ranch,

cabin here in 1854

= HUNTING CREEK
Morgan-Hand Raneh Hun

is burely flowing. Hole is 10-12 feet deep. David jomps in. “This
of lifie.” he yells. A side creek enters with a fall of white water,

NULL HYPOTHESIS

‘When you core nature, you find it full of keywords.

"
i Long live Beta!
(0 the land was filed in 1863, Homestuke bought the land

in 1983, Even wday people think Morgan Vdley is out in the
boonics. !

WILDER

“Welcome to the mess ['ve creaid. 1 have a sont of goofed up philosophy. I've been in the mercury
business since 55. You just bumble around until you find a niche that fits. Baunce around until you find
a home.” Bill sits under & smal black walnut, leaves turning. A big planter rests next to his metal
maruon chair. He wears a red miting hat, siriped blus shir, and light blugjeans. He's a big man, heavy
frame, full belly. “I have everyiting | ever started out with. Things happen. You don’t plan ahead. 1
hada bunch of hippies that didn’t have a home. They said, *Bill. you're goofy.” Ihave one of everything
I've made, Nowadays, computess have madke things different, but life isn’t different. You're going ©
get bumps from bath sides. Sorctimes you say, ‘Shall | go over that bump? and you de, and it was.

CORE SAMPLES

Healing: [ got the impression that healing was not a big issue. The class has
Butterflies, flics, goldfinch, thistle
Whole hillsides, a laugh or two
Ties, not knots

decided what healing is. Important healing is by means of the spirit. Whoever
can elicit belief from the sick can heal them.

Community: They are more concemed with the absence of community in
their lives. How to get it? They are drawn to NAC not primarily becanse of
The st theary s matters of interdisciplinary study, Tt is not our per-
s Ll they e xoor cof

nd droughts overwhelm everything else.”*

o
speetive on doubt and faith, or pur grappling with epistemology. or big ques-

thrdugh the leaves to the SW. A
sigh, A scrapping of shoes on the
canyas platform. An umbrella of
darkness hovers over & green
dome of flucrescent light. 1 go 1o
gel my compass, and it’s not
there.

Be a tolerator,
Best af all be a near endemic.

aring-necked snake, | called Peter, -
looking.” It took off when I &
went speodily through the dry, brown grus
temptz to pick it up. “Oh | hate pieking
buried itself in his natebook,
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is al the nonth end, and it is 400K years old. Seme cinder comes are 10K
1o 40K. Archaeological sites at Borax Lake are 10K Sediments in Maor-
gan Vallew are 1M, Stony Creek fault is the boundary hetween Grear Val-
ley Sequence and Coast Range Ophiolite. Stony Creek fault went right
down the middle of the pil, *
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All around on the
curving, leaning,
their self-portrsits

and along the ridges are ghost pines galore, bending.
cedles. shaking in the south wind. Phtographers see
in of ite bark.

Great talk in Erin’s car today, with Sasha, Kara, and Courtaey, because we got
bout kids, ours, and how Jeannetie
at she does, and did. They asked

‘el thiat st year's bondad,
walked by the mamal

ructure. Patchy
world wide, '

=expluin what
That's science.

THING
Describe a thing you've seen in declarutive sentences.
Don't use L

e i ~taj
were not Ioaking. Drilling
crefive. *

dispersal
Nosthern California wide, an

Labyrinth = follow and you get to the core

“If you're going to be a prospector, you have to turn over rocks.”’

- T 7

%

= 18000 -

A0
R

Pet

i

i

ro

= oo DRILLING o
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Mercury Studies in Davis Creek Reservoir
: - g "‘; ' Mercury deposits occur throughout the area near the McLaughlin Reserve, and mercury mining
b e - occurred on the reserve from the mid-nineteenth century until Homestake began operations in the
— = early 1980s. Elemental mercury, both naturally occurring and at elevated levels caused by historic
: ‘ . mining, is present in the local creeks. Mercury poses little threat to humans or wildlife in this form -
e 7. (AN 4 only when it becomes methylated by bacteria in anaerobic sediments can it enter the food chain.
l NE . S ,‘ N Researchers in Charles Goldman’s lab at UC Davis found that the newly inundated sediments in
: e i T st the Davis Creek Reservoir, which was created by Homestake to provide water for its processing
) M= gl 5 G T - plant, contained high levels of organic matter that enhanced the microbial methylation of mercury.
e N 2 : ~ This, in turn, produced a spike in mercury levels in fish in the reservoir. A seasonal component to

NE= 20/ Lot : mercury uptake, which peaks during the fall breakdown of thermal stratification in the water, was
Lo Al ) also discovered by the researchers during subsequent years of study.

The Davis Creek Reservoir studies are among the longest running mercury studies in California, and

they continue today.
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A web page was the culmination of a geology graduate
course, GEL 281 Instrumental Techniques, taught by Dr. Peter
Schiffman at the University of California, Davis. In October,
2002, under the guidance of Dr. Schiffman, Dr. Rob Zierenberg,
and Dr. Dawn Sumner, eight graduate students collected
travertine and water samples from active spring deposits on

the McLaughlin Reserve in the California Coast Range. These
samples were subjected to different analytical techniques with
the primary goal of introducing students to different geological
techniques and their applications to scientific research. These
techniques include petrography and cathodoluminescence,
x-ray diffraction, electron microprobe, neutron tomography,
magnetics, [CPMS of water and solids, S and C-O-H isotopes,

and analysis for microbial organisms. The results and highlights ' Eéh.ﬁg raphy
of this project are presented on the web site. ond Microbiology
CONCLUSIONS:

I..ul-

graphy, Mineralogy, and Geochemistry
f)(!fi' of McLaughlin Reserve Travertines
el

Mineralogy
and Mﬂgﬂﬂ'i'ﬂﬁ

A—ﬁﬁ—r

Isotopes and
Major & Minor
Elements

The dramatic and complex geology of the McLaughlin Reserve has attracted both miners and scientists through the years.
The Stony Creek Fault, which runs directly through the mine pit, separates the serpentine of the Coast Range Ophiolite from
the sediment of the Great Valley Sequence. Liquefied mantle rock formed the ophiolite, carrying gold, silver and mercury for
miners, and other metals - magnesium, nickel and chromium that create the harsh soil conditions favoring native and endemic
" plants - for ecologists.

A variety of forms of serpentinite occur on the reserve, including antigorite, lizardite, chrysotile and detrital serpentine.
Patches of gabbro, a more calcium rich but related rock, occur here and there in a matrix of serpentinite, and greenstone
overlies both in some areas. Pinnacles of erosion-resistant silica-carbonate, indicators of mercury deposits, dot the landscape.
Mudstones, sandstones and siltstones comprise the sedimentary portion of the reserve. In some areas, recent volcanic
andesite overlies all of these older rocks. This rich geologic diversity provides a mother lode of prospective research projects
for geologists, soil scientists and ecologists.

The travertine mounds are composed of aragonite with lesser amounts of calcite, dolomite, and sepiolite. This sequence of precipitation
is common throughout the samples.

e Low temperature dolomite is precipitating abiotically in these mounds.

e The travertines contain enough magnetite to retain a stable magnetic direction.

e Endolithic coccoidal bacteria have been identified in the samples.

o All of the waters show a &'®0 shift due to water-rock interactions at temperatures considerably greater than ambient surface
conditions.

e Fluid composition is consistent with derivation from the Great Valley sequence.

e The composition and mineralogy are controlled by evaporative processes and the presence of serpentinite.
http://www-geology.ucdavis.edu/~GEL281/F02/

Work on the “Grid”

Even to the casual observer, the landscape at the McLaughlin Reserve is a mosaic of multi-colored rock outcrops and spring wildflowers. A team
of investigators, from landscape ecologists to molecular geneticists, are exploring plant distribution and its underlying causes in this heterogeneous
environment. They selected a hilly site that incorporated three ridges of serpentine separated by varying degrees of nonserpentine soils, grasslands,
and chaparral environments, a major section of the Stony Creek Fault and two fossil mineral springs. Over this, they laid a 550- by 600-meter grid
and sampled plants and soils in designated areas. Using GIS technology coupled with these plant and soil data, investigators are able to explore
patchiness across the landscape at a variety of spatial scales. So far, over a dozen projects are taking place on the grid:

How soil microbes, especially plant growth-promoting rhizobacteria, function in structuring plant communities on heterogeneous soils.

Role of molybdenum deficiency in structuring microbial and plant communities on heterogeneous soils.

How harvester ants (Messor andrei) can be a sources of nutrient subsidies to soil microbial and faunal communities.

Interaction of ecological and evolutionary processes to limit the local distributions of plants, focusing on a patchily distributed serpentine annual
Gilia tricolor.

How habitat patchiness and physical variation at multiple spatial scales structure the plant community found in serpentine seeps.
Difterential effects of fire and grazing on plant diversity and community structure on serpentine and non-serpentine soils.

Invasive species impact on the ecology of related native plants: the role of shared herbivory in mediating the interaction between the native Lotus
wrangelianus and the introduced Medicago polymorpha.

Interaction of fire with soil heterogeneity to influence soil nutrient dynamics and the plant community.

Geologic variation (variable degrees of metamorphosis of peridotite into serpentine) in producing variation in serpentine soils and vegetation.
Influences of spatial structure of soil heterogeneity on the role of local adaptation in the spread of invasive goatgrass, Aegilops triuncialis.
Evolutionary ecology of wild sunflowers, Helianthus exilis and Helianthus bolanderi, in patchy serpentine seeps.

Adaptive significance of a flower color polymorphism in Clarkia purpurea, which shows contrasting patterns of distribution on serpentine and
nonserpentine soils.

Local adaptation to heterogeneous soil gradients in Collinsia sparsiflora, an annual plant that appears to be in the early stages of speciating on
serpentine and non-serpentine soils.

Poster Design by Shorty Boucher and Shane Waddell

For more information on the Natural Reserve System go to http://nrs.ucop.edu
For more information on the McLaughlin Reserve go to http://nrs.ucdavis.edu/mclaughlin.html
and see the new handbook, Natural History of the McLaughlin Reserve, available at UC Davis.






