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Marin Breast Cancer Watcl’fMBCW) IS & grassroots organlzatlon dedlcatedi
finding the causes of breast cancer through comm participation in the researt
process. We focus on researching enVIronment ctors and the role they pl
in the development of breast cancer at z ages of a woman’s Ilfe
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Background

Extensive deposits of serpentinites (metamorphosed ultramafic rocks) are present in Marin
County and western California as discontinuous outcrops due to ocean crust emplacement
and transform movement along the San Andreas Fault. Serpentinites contain elevated + High concentrations of Cr, Ni, Co, Mn, Fe
concentrations of toxic and carcinogenic elements including Cr, Ni, Fe, Mg, Mn, Co, Cd, V
and Hg and weather (undergo chemical and physical alteration) to produce groundwater, soils Low Ca/Mg quotients
(referred to as serpentine soils), sediments and dust also containing elevated levels of these Deficient in plant nutrients
elements. Concentration of these elements in Marin rocks and soil exceed carcinogen « Characteristic flora
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regulations set forth by OSHA, IARC, and CGIH. In Marin County as well as other serpentinite
localities around the world, the extent of exposure through inhalation, digestion, and dermal
contact with water and dust and the role of these carcinogenic elements in breast cancer
etiology have never been explored.

Hypothesis

In this study, we hypothesize that the increased prevalence of breast cancer in Marin County
IS due in part to exposures in areas with serpentinite rock, soils formed from these rocks, and
related waters due to the abundance and availability of toxic and carcinogenic elements ( Cr,
Ni, Fe, Mg, Mn, Co, Cd, V, and Hg) inherent of these rocks, soils, and waters.

Objectives/Aims

The long-term aim is to address the community’s concern whether the increased prevalence
of breast cancer in Marin County is due in part to exposure to areas with serpentinites and
related materials (solids and solutions). The objectives to be completed in this pilot study

County. Mineralogical and geochemical analyses including optical microscopy, whole rock
compositions, electron microprobe mineral compositions, and Raman spectroscopy will be
performed on the collected samples in order to identify the specific minerals and phases
contributing the noted carcinogenic elements. Whole rock/soil chemical analyses, chemical
extraction experiments, and water and dust analyses will be completed at Stanford and
Dartmouth and will be integrated into a GIS format to examine the spatial distribution and the

able to work collaboratively to formulate remediation strategies and government involvement.

Concentration Range {(mg kg-1) in CI u d e: Element Effect of Excess
Element Lo . . . . . Carci , elevated in b t ;
Sermenti e Serpertine Seile 1. Obtaining geologic and chemical data for Marin and creating a modifiable GIS database BRLRRIN | .. tion of wtfectlve litiatlon capacity on
Cadmium 041 <10 2. Assessing the concentration, geochemical availability, and pathways of elemental exposure glomerulus (renal toxicity)
P— P— S—— and uptake of Cr, Ni, Fe, Mg, Mn, Co, Cd, V, and Hg related to serpentinites, related sediments, Cobalt Carcinogen
: serpentine soils, dust, and related water Chromium Carcinogen, toxic as Cr(VI), contact
Chromium 5§80-2,280 1,725-4,760 .. . . . . . . . dermatitis
3. Initiating the collection of breast cancer incidence and mortality databases with Marin — oo romatosis
Ll RN b sk specific, individual-level breast cancer risk factor data and residency information. ; _ ———— _
K Magnhesium Potential competitive inhibitor of calcium
Magnesium 80,000-154, 000 52,400-84,200
O— 1651860 1.3751.990 M eth 0 d S Manganese Manganism, psychiatric disorders
— S — 270670 This project is at the scientific forefront of examining the potential role of non-anthropogenic Mercuny Rarmage (o ceniralneryous Sysiem
: . : S (A : _ Garcihogen, Slevated i bresst |
T m— —— carcinogenic elements in the initiation of breast cancer. A combination of field and laboratory Nickel confact demaiflsilinosiy inrviomen]
y— — - studies as well as community involvement will begin to provide the foundation for evaluating r— Unknown except at high doses
anadium navailable - . . - . . - . .
the nature of these carcinogens and their potential association with breast cancer in Marin

» "i“ (\w\g&%\ 5 } /’w/ | potential pathways of bioaccumulation. This geologic and chemical data set will then be used w:tﬁﬁ?&ﬁim
s f (S Nami} & W in a future CRC proposal to examine potential correlations in breast cancer incidence (data =
o8 £ J“"“p‘.’;:“i s o A w‘\3 28, collection initiated in this study) in Marin County. -
S S T OQ\Q,:\ (e ;5‘*;@\ i
N Yor |, smen™ 0 0 T aeid T Impact on Breast Cancer ETEo
.U\ ; | Nazca Y oY L ] lessthan 25% bw: nd
A/ ) ¥y | b e \i'l/é '/) Ultimately this study will begin to unravel whether certain carcinogenic elements derived from 3»#
- “", “@Lf) R e serpentinites and related material are potential factors that should be considered in future
s o e pi ecologic and/or etiology studies of breast cancer in Marin County as well as other geographic
D _JN;C( P areas in the world having seemingly unexplainable high incidences and mortality rates of
oo SerPentineSoilLocaliites " Key breast cancer. Additionally, this study might provide insight for epidemiological and biospecimen
S s ey || (LT evaluation with regards to a specific element which might be highly concentrated, bioavailable,
ENoiamama G oo || [ osemecnt and breast cancer specific. If serpentinite-related elements do pose a potential hazard, the A
: e R synergy created between Marin Breast Cancer Watch, scientists, and the community will be




