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In 1983 the USGS and the PS signed an 

interagency agreement which facilitates joint 
investigations of the influences of human-in­
duced (anthropogenic) atmospheric emissions 
of trace metals and sulfur on vegetatio n and soils 
in and near selected NP lands. Studies are in 
progress or have been completed at Theodore 
Roosevelt. Big T hicket, Redwood. Great Smoky 
Mountains. Everglades/Biscayne. Wrangell-St. 
Elias. and Denali Ps and the Santa Monica 
Mountain RA. Studies have focu~ed on de­
veloping baselines for various chemical ele­
ments to be used in assessing environmental 
degradation. in examining spatial trends of plant 
and soi l chemistry with respect to contamina­
tion sources, and in investigating biogeochemi­
cal processes that influence our abi li ty to dis­
criminate between elements of natural and an­
thropogenic origin. 

While study designs and specific objectives 
differ from one park region to another, estab­
lishing baseline geochemical and biogeochemi­
cal levels has been an imponant staning point 
for each project. Elemental content of soi ls and 
vascular plants. lichens, and mos cs have been 
used to establish modem-day baseline ranges 
and to examine the spatial and temporal vari­
abili ty of specific element concentrations. Re­
gardless of the source of contamination. it is 
difficult to a~sess the extent of contamination 
without an understanding of a background value. 
It is vinually impossible. however. to obtain a 
true ""background"" value. The hi~torical data 
simply do not exist. Attempts have been made 
at estimating background values by analyzing 
cenain p lant specimens, by making compari ­
sons with the most pristine locations from around 

the world, and by a variety of other techniques. 
An alternative to estimating a true back­

ground element concentration (before any hu­
man impact) is to determine a contemporary 
baseline range against which future changes 
may be measured. For the areas in which we 
have had research projects. there arc almost no 
chemical data that indicate the magnitude of 
element concentrations or the spatial or tempo­
ral variability against which comparisons may 
be made. Although the elemental content of a 
panicular plant species may have bee n mea­
sured at a different location. differences be­
tween regions and even between micro-habitats 
may significantly affect the elemental content 
of p lants o r soils. Hence. we have worked to 
establish a reference point for a panicu Jar region 
at a specific time. In our work , this has been 
defined usually as the 95 percent expected con­
centration range for an clement in a specific 
plant species. plant pan , or soil horizon at a 
specific time. 

Sea~ona l cycling of elements or other epi­
sodic changes in element content may produce 
a significantly different baseline range: thus. it 
is imponant to understand the proces~es con­
trolling element mobility in an environment in 
order to use ranges that arc mca,ured for one 
panicular point inti me. In addition to establish­
ing elemental baseline range~. these studies 
have helped to understand the impact from point 
pollution ~ources (such as from a chemical spi II ) 
and non-point pollution 'ource~ (such as from 
the widespread application of insecticides) and 
to define future research need~ forbiomonitoring 
program~. 

The establishment of clement baseline range~ 
is typified by our work in Theodore Roosevelt. 



Redwood, and Denali NPs where lichens and 
mosses are being used as air quality monitors. 
Scales of spatial variability in element concen­
trations in Parmelia sulcaw and Parmelia 
chlorochroa in T heodore Roosevel t NP. 
Hypogymnia enteromorpha and Usnea spp. in 
Redwood P. and Peltigera ap/uhosa and 
Hylocomium splendens in Denal i NP were ex­
amined us ing analysis of variance sampling 
designs. Baseline e lement concentration ranges 
were determined for those e lements which did 
not exhibit large geographical concentration 
tre nds and for which ana lytical measurement 
error was not a large proponion of the total 
e lement variabil ity. 

Similar studies have been done in Ever­
glades NP and Santa Monica Mountains NRA to 
establish baseline element concentration ranges 
for vascular plants . In the Santa Monica Moun­
tains Ceanotlws megacarpus and Rhus laurina 
were sampled and analyzed. Large seasonal 
differences in some nutrient and nonessential 
element concentrations were observed in the 
two chapanal specie~. In addit io n. some spatial 
trends were noted which may be due to their 
proximity to anthropogenic cmi;,sions or differ­
ences in the geochemistry of the soils through­
out the region. T hese seasonal and spatial trends 
make the establishment ofba~eline ranges d iffi­
cult. These trends also point to the importance 
of under~tanding the proce;,ses cont rolling bio­
geochemical cycling in an individual environ­
ment in order to have an e ffective biomonitoring 
program. 
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