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The Distribulion of Artemisia rigida in Washington:
A Challenge to Ecology and Geology

Abslract
The disrribution oI Arten^ia igid.a ii e$rcrn \X/a5hinaron rcveals somc pecrliar feature which
suagest a high degree of sensitivity to the substrace, climare, and/or geologii hisrory of the area.

Eady in the course of invesrigating the vegetatiol of eastern lfashington ( Daubenmire
aod Daubeomire 1968, Dar.rbenmire 1970), some peculiarities in the distribution of
Artem;ri.a gi.da (Nutt. ) Gray became appareot, and rhereafter dots were accumulated
on a map (Fig. 1) to show the location of all stands that .were seen during subsequeot
field work.

This dwarf shrub is everywhere rcstricted to shallovr stony soils over bedrock, but
has been seen only where the parent rock is basalr. Other rock types occu in rhe regiori,
but even where thes€ are contiguous with basalt outcroppings, the plant fails to colonize
them.

Another major pec-uliarity involves the absence of the plaff in a lange area centered
in Franklin Counry (Fig. 1). The existence of this void is especially challenging, and
four possible workiog hypotheses for its explanation are suggested.

First, since the plaor is sensitive to the difference between basalt and granitic bed-
rock, rhe chemical comlnsition of the basalt outcn_rps in the void ma"y differ from those
of the surrounding area in some subtle manner. Howwer, the Columbia Basin of eastern
\fashingtoo was floored wirh nearly horizofltal basalt flows, with later down-warping
acceotuating rhe iotermounraio basin, so this hypothesis is suspect. planting seeds from
the adjacent area oo ourcrops within the void vrould be a sound exlxrimental procedure
for testing this hylothesis, as well as the mro vrhich follo,vr.

Second, physicd features of the basalt may be more critical than its chemistry, for
in maoy places Artenzitid rigida gives way abruptly to stands of Eriogonum ntoeam
oo n'hat appears to be the same homogeneous expanse of basaltic outcrop. Expriments
(Daubenmire 1970) indicare that soil chemistry or anragooism are not involved at
these ecotooes, and ir has beeo suggested rhat perhaps the jointing lmttern of the basalt
beoeath the thin stony soil profile may differ critically.

Third, the climare of the void, which coincides approximately with the lower part
of the Columbia Basin, might be too hor or too dry lor Arrenitia rigicla, Brt this hy-
pothesis seems ruled out by rhe existeoce of those stands close to the C_olumbia River in
the nonheasrer[ corner of Benron Counry, and especially by the plants close to this
river io Klickitat Couoty. Borh sites are lo.wer in altitr:de, therefore probably either
hotter or drier thao parts of the void. Still other subtle climatic conditioos may iodeed
be important, as sugllesred by the abundance of the shrub ro the east of rhe Blue Moun-
taios, whereas it appears to be complerely absent on the west slopes of these mountains
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Figure 1. Distribution ot A|temisia igfula as oltsewed in Eastern \Fashington and adjacent Idaho.

at the same latitude. Furthermore, otr the east slope of the Cascade Mountains the plant
spans a climatic range from the Pseadotr ga menziesii belt ^t 7320 m dowo to the
Arreniria tridentata/ Agopyton spicatum belt at 190 m, whereas in eastern lrashington
it is completely absent over a large tract which exhibits a homologous vegetltion carenr.

Fourth, an historic factor may be involved. The vacant afea in the range coincides
at least loughly with the atea belovr about 400 m, which is the area covered by glacial
Lake Lewis that may have formed repeatedly during glacial times (Bretz et al, 1956,
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, McMacken 1927 ). The stands close ro the Columbia River in Klickitat County are
downsueam of I(allula Gap, which restricted floodwatels atrd caus€d wate! to b€ck
up as Lake Lewis. Thus these srands were beyond rhe Late. The sands in Benton Coulty
are within the Lake a!ea. Although these plants may have invaded after the floods, this
taises a question as to why invasion has not been more exrensive. Any hypothesis of
historic causes associated with glaciation musr also account for the plants just north of
Rice on the Columbia River in Stevens County, for these plants are far qorth of the
southero terminus of at least one glacial advance.

Few plants of the lfashington steppe preseflt such a clea.r-cut and interesting chal-
lenge {or both autecology and historic geology.
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