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FEIZ YEARS ago (Detling, 1958) I published a short paper on some
of the peculiarities of the Columbia Rivet Gorge flora, in which I in-

cluded some fairly extensive lists of the plant species commonly occurring
thefe. It is not my wish on this occasion to repeat any considerable part of
that paper, but rather, after a brief review of the major features of the vegera-
tion, to consider some of the implications that it holds for the more recent
history of the whole Pacific Northwest flora.

From a biological point of view, one of the most notabie features of the
Columbia Gorge physiography is the fact that it is the only point between the
Fraser'River in British Columbia and the Klamath and Pit rivers in northern
California where the Cascade axis has been cut through to the point where it
interrupts the continuity of all the life zones except the lowest. The significance
of this fact lies in the role the gorge has played in the migrations of plant
species from one side of the range to the other.

The valley floor and lower slopes at the west end of the gap are occupied
by a mesic conifer forest consisting largely of Douglas-fir and bigJeaf maple,
with a dense understory of vine map1e, hazel, red huckleberry, salal, and low
Oregon grape. I(ith certain exceptions to be noted later, this is the basic type
of vegetation on the cool, north-facing slopes of the gorge, extending clear to
the east portal. The lower elevations beyond the east end of the gorge are
covered with a yellow pine forest or grassland. Representative of this phase
ate:

Lewiia red,iaioa
Pen etnon sabteft4tu!
Pinu ponderosa
P hiladelp b*s leutitii leui:ii
T Jolianz macrocepbdl*m

This more xeric type tends to foilow through the gorge along the warm, dry,
south slopes of the Vashington side, some of the species ranging as far west-
ward as Cape Horn.

Another floristic feature of interest is the fact that a considerable area
near the bottom of the gorge constitutes an island, or perhaps several islands,
of boreal flora. The cool, moist conditions that obtain through the summer
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Cattilleja hitpida
Ceanothus oelutinus
Erio gonum s p b aer o c ep b alum
Heliantb*s cusickii
Iliamna fit ularis
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months in the lateral canyons, particulatly in the mist around the waterfalls'

".. ufpur.n.fy *frat has made it possible for these sl>ecies to,Persist here' isolat-

"J tr'o- .tt 
'n*rest 

boreal flota above them by at least 4000 feet of mesic

ior"r,. yorl will recognize the following few species of typical members of the

Canadian or Hudsonian Zones in the Cascades:

A group of about 10 boreal species, including three of the foregoing' have

u p..ofiu. iisttibution today, in that they occur in the gorge' o.n the Saddle Mt'

boreal island in Clatsop County, and in the Olympic Mountains' but have not

Ln ,"po.,.d ftom the low or middle elevations between these points' The

Acer glabrum d ouglasii

Alruts inuata
Cornxs car'adentis
D o de c a, b e on d'e1a, arutTL

grorrp is comPrised of :

Acer glabrun douglatii

AJnus sinuata
Anrenn4rr4 facentosd
CatuPaqttla Petiolara
LorzLti&ru 4n SttJrdtaln

HdploqdLqur halfii
Penrlelnon ruqicold
S axif ra ga br o nc hiali ! a e t p efii'nd

Phlox dillua longittYlit
P ofuP odium u*lgare columbianum
Saxifruga bronchiali! a etP eftina

Saxiltaga caetPitota
S tenanthium o ccidentale

Still another group of species closely allied ecologically to the preceding

are endemic to th; Cotumbia Gorge or its immediate viciniry' The best known

of these are:

Bolandta oregana Hieruciuru longiberbe

Douglaia ldiuigata laetigata Sulliaantia orcgana

E ig"uon bo.ellii Sln'byri! rtell1ta

Erigeron oreganus

Of this group the species of Boland'ta aLnd Sulliaanria are noteworthy for their

occurrence on Elk Rock on the Iriilamette River' near Oregon City' The dis-

tribution of these two gorge slecies' as well as those occurring on Saddle Mt'

and the Olympic Mountains, points to a former occupation of lovr elevations

by the boreal flora represented in the gorge'

Relict occurrences of any floral type can usually be ascribed to changing

.li-^;;;, in the course of which u fioru hus been forced to retreat' leaving

behind small populations in restricted areas of suitable conditions' In the case

.i'.f* f"t*f tp"cies at the bottom of the gorge' it is not inconceivable that

they should have been transported there from the slopes high above their

pt.r".r, niat "t, even though, to my knowledge' they do not occur at rnter-
'mediate 

levels. But this would not account for their presence in the more

distant boreal islands.

I like to speculate on the timing of any vegetational shifts and migrations
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for which we have evidence, largely because of the light such speculation may
shed on the rate of evolution. This is sometimes difficult because, as in the
case o{ geological history, later events frequently confuse or obliterate the
results of earlier ones.

The only period duting which the boreal island or islands in the Columbia
Gorge could have been formed was that of the Pleistocene Ice Age. Paleo-
botanical as well as other evidence indicates that the Pacific Northwest had a
temperate climate from the Oligocene through the Pliocene. At no time dur-
ing that period was the climate severe enough to cause the downward, or
southward, migration of a boreal flora into the bottom of the Columbia Gorgc.
Throughout the Tertiary, however, there was a gmdual decrease in mean
temperatures, which reached its culmination in the lce Ages of the Pleistocene.
But since the retreat of the last ice sheet this region has again had a temperare
climate.

Students of Pleistocene glaciology have shown that during this epoch there
was not just one southward advance of an ice sheet, but apparently four, ancl
that these advances were separated from one another by three relatively warm
periods when average temperatures were sometimes higher than they are even
at the presen€ time. This being so, we must suppose that south of the glaciers
in the Pacific Northwest the cold maxima alternated with long periods of
warmer climate during which the boreal flora would take refuge in the higher
elevations and in more norrhern latitudes. rtr7e suppose that during the glacial
recessions some of the boreal species were left in relict islands. During sub-
sequent cold phases of the climatic cycle the islands would be eliminated as
such by the spread of the boreal flora over the lowlands, and their loci might
or might not be repopulated with the same species as before, and with th.-
next retreat the original relict species might or might not persist. The result
is we do not know for certain which glacial advance brought the species of a
given present-day island into place. And it is even probable that the present
islands are not al1 of the same age.

The boreal phases of the Columbia Gorge and Saddle Mt. floras, with
their relatively large numbers of constituent species, would appear to have
originated fairly late in the Pleistocene. -fust how late must be determined
by a study of individual species. Saxi.fruga bronchiaJis may s€rve as an example.
Subspecies bronchialis occurs in Siberia, while several subspecies have evolved
in North America. Ssp. aurtrctnonrana ranges from southern British Columbia
and Alberta south through the Rocky and Blue mountains, and in the Cascades
to southern l7ashington. Ssp. oesfertina ranges from the Columbia Gorge
southward in the Cascades to lane County, and occurs on Saddle Mt. and in
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the Olympics. Apparently divergent evolution took place in the Cascade axis

after autromontana was well established in both the Rockies and Cascades'

Vespertina was a later offshoot but was well enough established at least by

the last or 'Sfisconsin advance to have populated the lowlands between the

gorge and Saddle Mt. and the Olympics.

More recent evolutionary change is probably shown in such species as

Arnica amplexica.ulis and Haplopdppltr hallii, whose gorge populations differ

slightly from the main populations, but still not to the extent where the

taxonomic specialists in these genera are willing to grant the gorge plants

even varietal status,

An entirely different phase of the Northwest flora is represented in the

Columbia Gorge by a considerable number of species of southern origin, xeric

in their ecological tequirements. and which arrived here during a warm-dry

maximum of the climatic cycle. A representative list of such species would

include first of all the Oregon white oak (or Garry oak), and such associated

specles as:

B al: am or biza deb oid'e a
Brodiaea grandifloru how ellii
Brodiaea Pulcbella
F,ri,o gon*.m comqorirunt ?ilicd le

Leptotaenia dissecta
L*pinu bicolor
Senecio barford'i.i
Vi.burnum elliPticum

This association is common in the Rogue River Basin and occurs more ot less

sporadically west of the Cascades as fat north as southwestern British Columbia,

some of the species being found oniy in very restricted xeric islands' The only

olace the association occurs east of the mountains is in an area at the head

of the Columbia Gorge extending from Yakima County to southern Wasco

County. The peak of the xero-thermic phase mentioned above apparently

occurred about 6500 yeats ago (Hansen, 1955). In a previous publication

( Detling, 1961) I postulated a mean summer temperature at that time

5"C (9'F) above the present summer mean, and a mean annual rainfall

230 mn (9 in.) less than the present' By that time the Rogue River flora,

consisting largely of a chaparral formation, had migrated northward to Puget

Sound, while certain elements of it migrated eastward through the Columbia

Gorge and spread out into the region at the head of the gorge. During this

migration the xeric flora undoubtedly restricted but did not obliterate the

boreal flora in the gorge, and may have spread iargely by way of the south

slopes on the \fashington side of the rivet.

As the climate became cooler and wetter in the Northwest the Rogue

chapattal retreated, leaving remnants of its associates in the C-olumbia Gorge

and the other more or less testricted areas where we find them today.
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