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PHYTOSOCIOLOGY OF THE NASH CRATER LAVA FLOWS, LINN COUNTY, OREGON

I. INTRODUCTION

A, THE NASE CRATER LAVA FLOWS, THEIR CHARACTER AND LOCATION,

Mantling the central =nd uprer montane regions of Oregon's
massive dimorphic volcanic complex, the Cascade Mountains are
a series of forest aggregations quite different in intrinsic
structure, soclal affinities, =nd syngenetic history, These
coniferous forests vary from primeval remnsnts to primary and
secondary sereclimax expanses, loreover, their macro-mosaic is
composed of 2n alternation of altitudinel or orographic bands
which begin in the foothills of the Western Trough =znd extend
upwerd to converge with the alpine nard of the high pesks,

At mid-altitudes this orographic continuity is sltered,
For here o superimposition of the Plelstocene High Cascade
belt upon the eastern flank of the Miocene VWestern Casceade
range has created a trough snd thus a macro~-climetic divergence,
The more mesic entities of the upper montzne forest found on
the western slope of the Western Cascades are excluded by this
slight rainshadow effect,

In addition, the community pattern is further sharply
altered from normsl correlation with this climestic effect by
the nature of recent vulcanism, For along the western slopes
of the high Cascades, the last period of vuleamism took place

during the last millenium in the Santism-McKenzie region, and



created a series of cuite different substrates,

~ Viscid basaltic magmas poured out from parasitic fissures
end flowed west to the above-mentioned Western-High Cascade
Junction or McKenzie trough. The end stages were merked by mild
explosions of ejecta which built up symmetric, preseantly
undissected scoria and lspilli cones, Extensive ash and lapilli
mantles were deposited to the lee of the crater by the preveiling
northwest winds,

From tﬁe crest of the Western Cascedes, dense climax forest
extends down over weathered lavas, tuffs, and giactal tills,
giving way sharply to thin developmental stands which are scattered
out over these prilithoseric lavas and sterile ash flats,

The Santiam or northern portion of the McKenzie trough was
chosen for study of this divergence in forest communities,
Figure 1 locates its vosition in the mid-Cascades in the north-
east part of the Villamette National Forest and in the east central
portion of Linn County, Oregen.

The flows cover an ares approximetely ten squere miles in
extent (Figure 2). Their coordinates are 44° 28' north latitude
and 121° 59' west longitude., A conspicuous check point is the
junction of Oregon State Highway 222 and U, S. Highway 20, the
North =nd South Santiam Highways respectively., Nash Crater lies
Just below the highway junction, ond Little Nash Crater, which
is not indiceted on the mep, is situated at the bottom of the Y
formed by the two highways.

The western bounderies of the flows are marked by two



Figure 1. The location of the study area in the mid=Cascades of
Oregone The Nash Crater lava flows are approximately 90 miles east
of Albany, Oregon on Us S, 20 The foothills of the Western
Cascades cormence at Foster, gon, and the orest of the range is
at Tombstone Summit, OClear Lake and MeKenzie River mark the MoKensie
:rmth. The erest of the High Cascades is represented by Santiam

asse






Figure 2+ The area of the Nash Crater lava flows indicated by
the eross in Figure 1. The highway junetion and the widelywspaced
contour lines represent the ash=lapilli flats to the lee of Little
Nash Crater. West from Little Nash and Nash Craters, the lavas are
shown by the wavy, evenly-spaced contour lines which terminate at
?1; and Fish Lakes. The scale is evident from the dotted section

Be ~






intermittent lakes, Fish 2nd Lava Lakes, ot approximately 3200
feet elevation, The lavas then vrise rapidly te their esstera
boundary at 4200 feet elevation just beyond their point of origin
where the ash flats to the lee of MHash Crater overlap with the
deposits of the higher crsters. The southern limits, continuous
with the crater chain to the south, were arbitrarily placed at
Send Hill rosd, To the north the lavas of Little Nash terminate

on an east-west line just beyond Fish Lake,

B, PURPOSE OF THIS STUDY

Phytosoclologic studies imply 2 broad scope of synecologie
interpretation as well as deseriptive analysis, The quantitative,
qualitative, and synthetic values of phytosociclogic floristics
fix and define 2 community as to its structure, as to its variation
within 1ts extent, and as to its progressive stages of development
%o a stable termims, The characters of the community or commnities,
thms defined, are then explained by sn anslysis of the environmental
factor complex which control or cemse such effects,

- The intent of this present paper is to separate the
dovolopuntal communities on the lavas, to signify the structural
floristics of each, to classify the whole on a basis of its present
composition, and to attempt to explain seociologic variation and
difference through an interpretation of the environmentel controls,
In addition, the ecology of these units will be compared with that
of the climax forest bordering the periphery of the flows,



I, METHGDS

The field work was started in the latter part of May and
contimued through the growing season of 1949 into the last part
of September, In the beginning, phenologic and taxonomic studies
were initiated on the prevernal forms, and community delineation
reconnsissance made,

During the first part of June, sampling areas were laid out
in the six distinet developmental sssociations of the flows and
the adjoining climex forest, Sampling technigues included three
widely separated stations or stonds in esch entity, At esch stend
nested quadrats were laid out =t 100 meter intervals along transects,
To simplify ond stendardize technique, to cover this number of
vegetational units in one sesson, uniform-sized quadrats were
employed as follows: for the sboresl stratum 100 square meters;
for the frutescent stratum 16 square meters; and for the bryephytic
layer 1/4 of = squere meter,

At the time, the pressing problem in this sempling seemed to
be an sccurate determination of number of such samples so as to
adequately portray the structural quantitative values, The modified
logistic curve or ipoe&n:m‘ber curve used by many investigators
failed to give results commensurate with apparent structure,

An example of the inadequacy of this method is illustrated by
Figure 3, These species:number curves are based on 12 quadrats
for each synusia of the climax forest, The curves of the frutescent



Figure 3. Speciessmmber ocurves for the symusiae of the ?g cudo~
%&#@% % association. The 8 reprosents

€ r of species o e layer and the the number of
quadrats used in the sampling. The dotted curves indicate potential

curves which depend upon the arrangement of the quadrats. The
vertical dotted lines show the resulting minimum number of quadrats.
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layer vary according to the sequence of quadrat plotting, yielding
a different minimum number of quedrats for each sequence, Oosting
(19, pp.46-47) depicts minimum number curves without
qualification of order plotted, Any random movement of his points
would create new curves,

Inspection of the bryophytic plet more clearly reveals this
discrepancy, Two species of moss were encountered in the climax
forest and in the sampling, The points 2t the end of the dotted
lines show the nature of the curves which would result, depending
upon the guadraet number of the first of the two species plotted
on the x-axis, If the minimum number of two guadrats was used
as is manifest by the solid line curve, the first specles would
have a frequency of 50 percent and the second one of 0 percent,
The twelve quadrats, however, ylelded frequencies of 8 percent
for both vhich were more indicative of their homogeneity.

Other investigators have apparently encountered this same
difficulty for Cein (6, p.243), in employing sempling methods
of slpine vegetation in Wyoming, explains his use of plot number
as follows:

"Although 2 strict adherence to the species-plot curve would
indicate the minimum necessary number of plots te be small,
it was decided to use twenty plots at each station in order
to obtein adequate frequency and coverage statistics,"
Likewise, Billings (1, Pp.450-451) perceived that his
minimm areas inadequately expressed apparent frequence and cover,

In addition, he used an arbitrery number of samples without using



species:mnber determinations,

After these initiasl attempts to discern a satisfactory nusber
of samples in the different sreas, the following set nunbers
vere used as eppeared to correctly portray dispeosition and arrange-
ment of the species: for the climax forest and the peripheral
ecotone commnity, 12 quadrats in each layer; for each of the four
subelimax communities on the lavas, 50 quadrats in esch synusia;
and for three strate of the bog community, 16 quadrats each, The
total number was 894,

The data from the quedrats at all stations were analyzed for
sbundance and percent of total sbundsnce except for the bryovhytie
synusiase, Such values give for the first an index of amount,
and the second, the relstionship of such amounts of the species one
to another, These figures slso yield densities and frequencies,
All four values for each plent in its respective layer indicate
both its dispersion and aggregation at the particuler station,

Space occupied was likewise expressed in sbsolute and percent
of total values, ¥or the arborescent species, basal areas were
calculated from DIBH measurements; for the shrubby and bryophytic
species, crown interception in square meters measurements wos
taken, These data together with the dispersion snd sggregation
quantitative values, give each species its structural and degree
of dominance ﬁodtion in its union in the stand, No coverage
data were obtained for the scattered species of the herbaceous

layers,
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In addition, sbundance of the species of the arborescent
synusiae of the associations was noted throughout a series of
arbitrerily set size classes. These were: reproduction, 1 1/2"
to 2 1/2", 3% to 6", 6 1/2" to 12", 12 1/2" to 24", 24 1/2" end
over. Such dsta are useful for both structural and syngenetic
relationships,

The remeining floristic analyses embraced phenologic records
of the Angiospermaze, and prescence lists, The latter segregate
out the constant species or indicator species thet typify the
association type.

The synonony of all species is principally that of Peck (20).
However, more recent interpretations by Gilkey (13) were
substituted for several species. A collection of these species
of this study (Appendix) was placed in the herberium of
Oregon State College.

The rather sherp delinestion of community types with abrupt
ecotones indicate that perhaps micro-edaphic control is primary.
For this reason the grestest emphosis was pleced on this factor
group, Representative profiles were obtained and plotted and soil
samples of the layers obtained for textural snelysis, The
increment of esch sample retained on a 2 mm screen was noted as
s percent of the total, The smaller size classes of the remeining
portion were found by using a modified Buoyoucos hydrometer
method (3), In addition, soil pH was determined for the

profile strata by colorimetric indicetors., And permanent wvilting
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percentages were secured by multiplying the colloidal fraction

of the soll -~ grams in suspension at 15 minutes on the hydrometric
curve -~ times the constant 00,2835, However, objections have

been reised 29 to the validity of this comstant and the data

must not be considered ss completely trustworthy.

Two micro-climate stations were meintained, one in the open
block lava and the other in the climax forest, Meximun and
minizun femperatures and relative humidities were recorded twice
daily at 8 A, M, and 8 P, M, Other eavironmental influences, such
as the biotiec and pyric factor groups, were regerded through observat-
ion and photography.

The community nomenclature followed in this paper is that
which has been developed by the Huropean Zurich-Montpellier
school, It is a stetic or taxonomic diseipline whose mechanics
are explained in deteil by Breun-Blenquet (4, pp.361-377).

The unit of classification or asssociation is that recommended

by the Sixth Internationsl Botenical Congress of 1935, However,
in more recent years, it has been further subdivided by several
workers into strata or separate floristic units of the whole, the
unions (11, p.288; 8, pp.392-393). These ore not to be confused
 with the unions of the Scandanavian school of classifieation which
considers symusiae or strata as separate asssociations,

Much controversy was raised when this system was but recently
introduced into American ecology. A different basis for classifieation
had arisen and had gained wide acceptence through the evolution
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of the Chicagoen and Nebraskan schools of influence, This
disposition, the monoclimex system of classification, is dynamio
rether than static and its categories are based upon the movement,
through successive stages of replacesble floras, to a stabilized
vegetation in harmony with their regional climates, Its tenets

are simply stated by its grestest designer, Clements (24, pp,89-105),
end more completely by Cain (5).

The Buropean school and its followers have raised valid
objections to the monoclimax system. Bramun-Blanguet (4, vp,306-
362) points out that many of the regional stebiliszed formation and
association units have been replaced by developmental floras
through disturbence that ere stsbilized by their disturbance
faétou. Iikewise, he brings into relief its leck of category
systematization, Conrad (10, p.3) further ocbjects on the
grounds -- and which is the main reason the Buropean disposition
was used by this suthor -- that one should work with the vegetation
which is present rather then with one which is theoretic and may
never manifest itself,

Phytosociologic studies in the Paeific Northwest are negligible
if not entirely sbsent, Its forest associations are virtually
ell a part of one sllisnce socially tied together by the presence
of Douglas fir (Pseudotsucs faxifolis) in their associstion lists,
Likewise, the major part of the forest agsregations of the Rocky
Hountein chain, though verying floristically from those of the
west, cre affiliated through the presence of Douglas fir, Together
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these form iw large Pseudotsugions of the coniferous order of
western North America, It is hoped that the floristic studies of
‘ this paper may serve as o focal point for a future recognition and
eventual classification of the associations of these alliances,
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II1. GEOLOGY OF THE NASH LAVAS AND CENTRAL CASC/DES

A, BARLY VOLCANIC HISTORY,

The geology of the Cascadian chain, snd subsequent topegradhy
end climatic differentiztion, is the ultimate raison d'etre for the
present macro-espection of mid-Cascadien forest types., Novhere,
perheps, has there been a more tumultmous series of mountein building
activities, Volecanic in origin, this chein is composed of a2 vast
composite of magmatic products ejected in many different ways for
an almpst continuous activity during the past 60 million yesrs,

The voleanic history of Oregon has been compiled from msny sources
end simply told by Wlllians.(27. Pp.14-52), The following
generalizstion of early contimuity is largely taken from his narre-
tive,

The Lerimide revelution, which threw up the vast Rocky Mountain
folded anticline at the end of the Cretaceous Period, was a far-
reaching series of crustsl movements which uplifted the western
portion of the continent, These unheavals ushered in the prelude
of far-western eruptions along a tremendous nerth-south fault line.

In middle =znd late Hocene, 2 few volcanoces began the rudiment
of the Cascade belt, Most of the sgitation took place to the
west of the present line of Cascadiasn foothills beneath the oceans,
This wes a period of submsrine outpourings and low relief to the
east,

The scattered ancestral cones of the Cascades continued to
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inerease their outpourings snd by middle Oligocene their products
of ashos, agglomerates, sndesitic and baseltic lavas were piled
up to depths as high as 10,000 feet, However, up to the great
consolidation period of middle Miocene, these were coastal mountains
and it was a period of rhythmic subsidence or settling of these
asggradations, Also during this period, large flows from fissures
piled one over the other, The range grew higher ss heterogeneous
fragnental ejecta from isolated cones were built up, At the seme
time to the east, hot fluld lavas spread out as horizontal sheets
of great extent to form the Columbia Plateasn,

At the end of the Miocene, folding end tilting earth movements
lifted the Cascedes en masse. Yor the first time maritime
e¢limatic influence was excluded from eastern Oregon; eastern Oregon
streams were blocked from sccess to the ocean, These new heights
formed many streams and a long cycle of down-cutting and erosion
was initisted, A more significant effect of the uplift wes an
opening of a band of fissures along the eastern flank and near the
crest of this single range, From them, and during the following
period, the Pliocene, were evolved a second range, one of large
shield volcances -- the High Cascades,

Whereas the Western Ceascades were bullt freom guiet effusive
flows, the High Cascades in their finsl stages of growth becane
explosive, Parssitic cinder cones developed on the flanks of the
shields burying them with ejecta, Also erosion and Pleistocene
glaciation greatly dissected these shields into a series of



19
radiating ridges and velleys., Yet in the Santiam region the
more resistent lava fillings of their central vents stand up to
preserve their identity as Three-Fingered Jack and Mount Washington,

Tremendous consolidation continued inte the Pleistocene, The
more conical cones of Mounts Shasta to the south and Hood and
Jefferson to the north place them in this period. As they
approached old age, they began to erupt basalt and cinders,
rhyolite and dacite from parasitic vents in place of andesite,

Some emitted vast quantities of frothy pumice,

The High Cascade range was mantled with thick mounteain
glaciers, advencing snd retreating down its slopes during the
glacial snd interglacial steages of the Pleistocene, At times
they reached out 20 miles or more ettaining depths of more than
1000 feet,

Thayer (23, p.20) recognizes three stages of glaclation
in the Santiem rezion., These zre M1l City, Detroit, and
Tunnel Creek, He correlates them with the Sherwin, Tehoe, and
Tioge glacial stages of the Sierra Nevadas proposed by Blackwelder
(2), who in turn believes that the latter correspond with the
Kensan, Iowan, snd Wisconsin continentel glecial epochs respectively,

During the Pleistocene, the lMcKenzie and North Santiam river

velleys were the only large outlets to the west for glaciers

from the western slope of the High Cascades between Mount Jefferson
and the Three Sisters (23, p.39). Theyer surmises them, that the
Horth-South-Santism-McKenzie trough mist have been filled with
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fce during the Detroit and M1l City glacial stages, From the
north-south Fish Lake divide in the study area, two glaciers
were formed, one moving north and the other south,

A tebular comparison of the two Cascadian belts has been
arrenged by Hodge (17, p.3) which illustrates their differences
in form, formation, and age, Most of this teble is in complete
harmony with ¥William's findings,

He describes the Western Cascedes as being 50 miles wide
with an average elevation of 4,500 to 5000 feet, Topographically
they are a maturely eroded range with narrow ridges and valleys
showing little relation to past volcaniec structure, Their for-
metions are of Bocene rhyolites under Oligocene-Miocene Breitenbush
tuffs which grade up into Miocene andesitic lavas, He further
depicts them as being composed of folded rocks, intruded by diorite
end uplifted probsbly near the end of the Miocene, The present
elevations were essentially sttained in mid-Pliocene,

In contradistinction, the High Cascedes are 25 miles in width
with an average elevation of 5000 te 7000 feet, A cross-section
of their crestline resembles a steep-sided "A" with glaciated
dip slopes and "U" velleys, Their erosional unconformities divide
them into three formations: Outerson or oldest volcanoes, Minte
and Battle Axe olivine basalts which comprise the bulk of the
High Cascades, and Olallie lavas and Santiem basalts, The lavas
of the entire range vary from olivine basalts to dacites, In

addition, glacial and glaclo-fluvial deposits are widespread,
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Hodge ascribes their building to late Pliocene =nd eerly Pleisto-

m‘.
B, THE NASE CRATER LAVAS.

During the 25,000 yeers following the retreat of ice from the
lower slopes and the McKenzie trough, vulcanism diminished, though
a few High Cascede voleanoes have continued to erupt at intervals,
The most recent sctivity occurred from a line of peresitie
vents along the western flank of the old shield volcsnoes at the
Western-High Cascade juncture to the north in the Santiesm region
extending south to the McKenzie Pess srea, Short sporsdic flows
of dark besalt poured out of these fissures snd flowed west to the
lowest part of the MeKenzie trough, In the wening stages, under-
ground differentiation took place and explosive ejectas were
blown out to form smell cinder cones of scoris and lepilli, To
the lee of these cones deep mentles of ash snd lopilli were deposited,

Nash and Little Nash Craters (Figure 4) are to the north
end of this chain, Nash Crater stands 770 feet sbove its ash
covered bese as a symmetric cone, Absence of erosion marks
its youthful sge, It has a crescent-shaped crater shout 100 feet
deep; and its eastern rim is 150 feet higher than its western
rin because of an accumlation of smaller-sized lepilli by the
prevalling northwest winds, The flow lines of the lavas are
evident in Figure 5, as 1s their westernmost venetration. Lava
end Tish Lekes are illustrations of the blocking off of small



Figure 4. An aerial 2 of
Little Nash lies in the "Y' formed by th
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Pigure 5+ A4n aerial tograph of the lavas at their westermmost
penetrations This view below or to the west of Figure 4. Note
the flow lines of the lawa and the fan that dammed up local draine
age to form Lava Lake. The difference in forest composition at the
bottom of the figure defines the magnitude of substratal controle
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streams that flowed inte the McKenzie trough.

Little Nash Crater is a much smaller cone rising only 300
feet, Its crater is small and strown with large red bombs and
. secoria, Excavations for highway meterial show the successive
flows of scoria that poured out of its vent (Figure 6).

The basaltic lavas that moved west from Iittle Nash and
Hash prior to formation of the cones are spparently of two
compositions, One series is of greyer, less asngular lava in
vhich finer volcanic¢c detritus is intermixed., Being scoriaceous
it was probably very hot lava, Further away from the cones at
lower elevations and at the outermost extensions, the second
series of basalts is dark, less scoriaceous, and thus wes reletively
cooler, These flows are loosely broken up inte & jumble of sharp
edged blocks with large substratal interstices., Also, the greadient
of rléw of both series was rather steep, and the succession of
waves with steep faces form a progression of benches (see elevation
lines in Figure 2),

Undoubtably these lavas had a high viscosity and moved slowly.
No evidences of ropy or obsidisn lavas were found, Midwey from
Hash to the western or lowermost edge of the lavas there is the
remains of a tunnel mown as Sawyer's Cave, It is in the middle
of the large deposition of the lighter, more scoriaceous, and
thus hotter, basalts,

Figure 7 depicts graphic plots of the sequences of ejecta
from Little Nash Crater, Profile B is a highway cut of its lee
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Figure 6, A vertical cut into the west side of Little Nash Crater.
Hote the layering of the scoria cascades.
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Figure 7. Diagrarmatic sections of the differential volcanie
composition of Little Nash Crater, Profile A depicts ejecta
sequences overlying glacial till northeast of the ecrater. Profile
B, taken from the lee side, is indicative of the composition of

the cone's slopes as portrayed in Figure 6. Depths in feet are
shown to the left of the profiless
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base and is indiestive of the composition of the ash and lapilli
flats to the southeast., One foot of ash covers 46 feet of coarse
yellow lapilli, Profile C is a 12 foot icon of the ejectz cascades
down its slopes as previously portrayed in Figure 6, Profile A is
of a highway cut of an old moraine 100 feet from its northeast
base. Here 2 feet of ash overlie six feet of black volcanic sand,
Beneath are three small strata of progressively larger scoria,
A thin layer of white fragmentary andesite precedes four feet of
black ash and velecanic sand, Then at the 16 to 21 foot levels,
yellow ash grades into glacial till, The Pleistocene till beneath
this to the recorded depth of 60 feet is composed of reworked
grey tuff with interspersed rounded boulders of =andesite,
That this vulcenism is recent is sttested by the lack of
erosion of the soft cones, layers of ejecta over glacial till,
and a leck of scquired characters in the substratal profiles,
Of this particular srea Williams (26, p.51) writes:
"Other eruptions took place recently in the country to
the north, close to the Santiam Highway, Seversl small cones
were built there and 2 flow of basalt obstructed local drainage
%o produce Clear Leke (5 miles south of Fish Lske)., That
these eruptions occurred within the present millennium seems
quite likely, for standing on the floor of the lake are the
upright trees of a drowned forest,"
In addition, Cempbell (9, p.21), working on the southern portion
of the chain believed thet obsidian extruded from Bellnap Crater
wae around 300 years o0ld because primery succession h=d not

proceeded beyond the lichen stage,



g2

Perhaps more conclusive deting lies in a tree ring chronslogy
of severel Douglas fir -- the largest and oldest on the flows ==
found st the western edge of the lavas just south of U, 5, Highway
20, Jrom superficial inspection, it appesred that the coarse
lavas had flowed or been pushed around them, One tree, symmetrical
and intact for its age, 85 feet in height, with a DBH of 68
inches, was cut down and a radiel wedge taken for ring snalysis,
An extensive excavation bore out the original presumption, for
its roots lay at € feet below the level of the black block basalt.
Beneath its roots was & layer of water-worked grey scoris inner-
bedded in grey soil, Unguestionably, then, this tree existed
before and continued to exist after the lave imundation, Perhsps
it grew on a slight rise in the trough since the lip of the flov,
a hundred feet or so away, is as high sas 10 feet in places,

The sequence of rings of this tree may be found in Figure 30,
part D, The stump at three feet above the lava displeys no
included burn scers or misconformities which might exactly set
the date it wae surrounded., Its skeletal plot shows it to be
638 years old., For the first nine years it grew rapidly, then
graduslly tapered off, possibly becsuse of forest consolidation.
However, on its 43rd year (595 years ago), it entered a period
of restricted growth which lasted for 12 years, It graduslly
recovered, 23 is portrayed in its progressively incressing size

of rings up to its 178th year (460 years ago). Growth wes sgain
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restricted severely for 8 years., The remsining 4852 rings are
complacent.,

It is doubtful if these two divergences of growth can be
asceribed to climatic influence, In the first place, climatic
fluctuations do not show in the ring record in areas where
optimsl temperature and moisture conditions preveil, In the
second place, there sre 452 years of ring complacency -- a time
when there was climatic fluetuation as will be shown later in tree

ring chronologies of lodgepole pine (Pimus contorta ver. murraysna)

groving on the upland sterile ash flets, Moreover, this particular
tree was rooted in soil, =nd oxygen and water was availsble
through the large interstices of the bdlock lava,

If these assumptions are true, then the two disconformities
of growth must be ascribed to some other environmental agency or
agencies, It is possible that the first restriction of growth
was caused by the basalt flow since it was the first of the chain
of volcenic events, The second restriction which occurred 135
years later might represent the most intense period of explosive
eruption that built the cones, Hot magmatic gases and showers of
acid rein could have camsed this series of microscopic rings,

Other trees fared less well in the deeper lava sites, One
cast was found at the lip near the site of the sbove-mentioned
Douglas fir where the lava was piled to a depth of 12 feet,

This rough chromology, then, places the origin of the Nash
Crater flows around 1354 to 1497, Undoubtedly =sctivity commenced



34

earlier, since the first date represents the terminal or western-
most extention of the basalts, During the intervening years,
cone~building was sporadic, as is evidenced by the series of
very different ejecta layers of Little Nash Crater, The latter
date may not represent the terminus of this activity, but merely

its most intense period.
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1V, MACROCLIMATE OF IHE SANTIAM REGION

The perticular relation of a mumber of physical features
provides Oregon and the Pacific FWorthwest with = choracteristice
and diversity of broad climatic types. From its very latitudinal
position, it lies at the southern border of the wet mesothermal,
boreal province, However, its land moss to ocean mass relation,
together with the prevailing movements of the Polar Pseifiec Alr
Mess from the northwest, furnish it with a distinect maritime climate,
This eir mess is cold, humid and unstable but warmer than the lend
over which 1t pesses in the wintertime, As a result, the cooling
effect of the land snd shore continental upwelling, together with
the relatively unstability of the eir mass, produces heavy winter
precipitation, To the south, the Tropicel Pacific Air Mase scquires
verm, lumid, and unsteble charascters from the oceans over which it
lies, It is pulled morth by the movement of the westerlies,
overriding the colder Polar Pacific air snd forming warm fronts,

In the summer these movements are reversed, Air moves from
the wermer land to the ocean. Precipitation cycles are inverted
and loss of heat becomes greast at night, The climete becomes
semi-arid,

The climatic pattern is further intensified by the orographie
effects of Oregon's land mass topography., The north-south axis
of the Coast and Cescade ranges forms effective and almost

continuous barriers to the prevailing winter movements of the
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Pacific air masses, An intensification of precipitation~loss
oceurs with uplift and cooling as the winds move up and ever
the renges, On the eastern slopes, doﬁdved of their moisture,
they descend, compressing, werming up, snd taking up moisture.
Thus the rest of Uregon east of the Cascades is arid becsuse of
this raineshsdow effect,

In addition, the Cascades act as a Darrier to the winter
movements of the dry, cold and stable Polar Continental Alr
Mass, This insures moderate tempersture control by the maritime
alr masses, Occaslonally stagnation, when of sufficiently long
duration in the Great Basin, produces emough pressure for cold
air to spill over the mountains, The climote becomes continental
v.lt_h low temperatures and snow until major movements within the
center of the continent relieves the pressure,

Weather -taim;u on the western slopes of the Cascades are
few. Hansen (15, p,50) found that the average mean annual
rainfall of seven stations, located from 700 to 3,900 feet, is
epproximately 91 inches, The precipitations renge from 62 to
124 inches, Though he mentions that the temperature data are
scanty and not relisble for wide ranges of zltitude, he found that
roughly there is a divergence of shout 250 F, between maximum
and minimum averages,

In the Santiam region, the orogrephic pattern of the mide
Cascades is somewhat altered by the slight rein-shadow effect
of the Vestern Cascades' crest, The climate in the Western-High
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Cascades or McKenzie trough was recorded for tea years at the
Sentism Junetion Highwey Maintenance Station which is located
in the study ares, Unfortunastely there are no weather stations
on the west slope of the low Cascades and the High Cascades for
comparison of data,

Absolute monthly precipitations and thelr seasonsl amd yearly
veristions sre depicted in Table I, These data are slso diagrem-
matically compared in Figure 8, The heaviest precipitation occurs
in the winter months, from the last of September to the last of
June, and particulerly in November and December, IFigures for this
period vary from 16 to 3 inches, probably depending upon the
disposition of the Polar Continental Air Mass during those years,
The dry summer months are shown by the low figures of July and
August when the rainfall mey be but a fraction of an inch, and
not over 2 inches, There sre noteworthy seasenal and yearly
variations -- yet plotted trends of Figure 8 show a conformity
to the earlier described maritime influence. The zverage ammual
precipitation is approximetely 50 inches,

Temperatures and relative lumidities for this area are
summarized in Tables II and III respectively. A glance at
Figures 9 and 10 unfolds the proclivities of variation in meximum
and minimum monthly values for each, The former indicates a
surprising stability of minimum temperatures around 20° F, for
the months of May through October, or a degree of freezing conditions



Table 1
_ Erratic monthly totsl precivitations in inches for Santiam Highwey Junction Westher Station”

Year Months

1940 6.94
1941 8.9 3.62 2.28 395 7.97 3.29 171 .53 S.71 3.9 7.4 16.12
1942 6,86 7.6 4,08 3.99 6.50 3.81 .7 .02 .98 L4 16.80 15.77
1963 1426 wme=e  9.82 5.87 367 6.12 .33 1.62 e 9,21 .87 401
1984 4.85 5.80 5.53 6.85 2,97 M .22 a1 3.65 2.8 7.1  2.89

1945 - 755 5,93 —emee- .23 53 280 2.3

1966 12.29 9.86 09 377 ——— 78 179 8,60 1430 11.75
1947 B8 493 .69 6.92 2.08 2.5 1.75 15.01 B8.87 v
1948 - 9.00 6.58 5.87 3.8 1.60 1.06 5.16 3.99 12.5) e

. discontinued in Jenuary, 1949,

8¢
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Pigure 8. Graphio representation of the monthly average
precipitations noted in Table I, The months are shown around the
periphery of the graph and the scale is in inches.
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Pable 1II

Monthly maximum and minimum temperatures in degrees Fahrenheit for Santiam Highway
Junction Weather Station.

Month Year

1960 1941 1942 1943 1944 1945 1946 1947 1948
Mo Mi Ma Mi Ma Mi Ma ML Ma ML Ma MiI Ma M Ma M Ma Wi

J m—r— B BB NN RSP e 83 8 S
F —— - 53 10 45 B8 49 12 M b . . - 59 27 % 5
M - 65 18 56 3 62 3 62 -2 — 69 12 4 1o
A —— - 70 20 76 21 72 19 69 10 — 85 20 65 7
M ;.;...8227?922?2197825-—-—782188237712
J ——— & 27 91 26 82 27 82 N —— B85 25 79 25 86 0
J - 9% 29 96 32 92 26 96 26 -— —— 105 26 B9 27 B85 27
A -—---9029'98&90269023-—--—-962585238526
s —-—-—692390219?279326———-8#25872#9222
0 —— 6 10 % B 8 B T2 —— B 8 2 72 7
| ———0 B Y 0 W N e W 3 6h 26 356 6
D 2 2 N 3201 98 N P e R R e

|
|

§34



Table III

Monthly maximum and minimum humidities as percent relative humidity for Santiam
Highway Junction Weather Station

Month

Py o P OE M N

U =B O w

1940 1941

Vo ML e
——— e 100
—— ——— 100
— —— 86

100

99
100

& & &§ &§ E

io0

100

8 W

100
20 1lo0
25 100
28 100
2 98
22 100

1942
He Hi

28
35

"
100 55
100 350
loo &s
loo 28
loo 2&
00 26
100 24
100 22
100 22
loo 32
9 30
100 45

Year

190
Me ML

2 8 88 8RR L E e 8

28
3¢

32

&

g & 8

32

1945 1946

Fa Wi Mo

"

M 30 e -

14
20
16

28

8

1947 1948
Ma M Ma M
92 3 72 2
90 30 73 1o
9 26 73 35
86 18 76 18
B 15 72 2
80 17 75 20
79 14 80 1%
7 1 76 12
78 10 7% 1
76 1 78 16
7 2% 72 21
72 20 e ———

4 4



Figure 9. Graphic representation of the maximmm and minimum
temperature data of Table II, The months are showm around the
periphery of the graph and the seale is in degrees Fahrenheit.



e maximum
o————o minimum

Temperatures



45

e 10. Grtgl:i-o representation of the maximum and minimum
relative humidity data of Table III, The months are shown around
the periphery of the graph and the seale is in percent.
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during the growing season., The most extreme of the winter lows
are relatively high and average well sbove 0° F, Correspondingly,
the monthly maximum temperstures are quite evenly high during
the summer at between 80 and 100 degrees and become progressively
lower to around 50° ¥, in February. Through sll months there is
& greater range between maxima end minima -- approximately 50
degrees ~~ than is to be expected for a maritime climatic province,
Such & gap in extremes spproaches those found in continental
montane types,

The maximum humidities recorded in Figure 10 are high through~
out the year, dropping little from 100 percent., They clearly show
that precipitation effectivity is high for some part of each month,
The low minimum percents for the summer months are high as in
typicel maritime summers, However, the high minimum humidities of
the winter months indicaste, as is to be expected, 2 low evaperation
potential,

Perhaps the key factor of this region's climate is the
cunulative snowfall (24), As a regulatory bedy influencing
humidity and temperature, end controlling the length of the growing
season, it distinguishes the mountain meritime type., From October
through April it comstently accumlates and reaches depths as high
as 84 inches in February et Santiam Junction (Table IV), During
the last part of April end the first of May, it gradually disappears,
There is a great variation in depths, however, since there was
no snow recorded for April 1, 1941,



Table IV
Accumulative snow cover data for the Santiam Junction smow courss, Sec. 14 ¥, 135, R. 78,

Elevation 3990 feet, from 1941 to 1945. Readings were taken of depths on the first of each

month.

Year
1941
1942
1943
1544
1945
1946

Jamuary
In Wi
7.4 2.2
Sh.h 18,8
11.6 2.8
12.8 2.0

Den

16

Incomplete records

21.6

In - depth in inches;

6.4

26

In
18.5
22.4
84.0
12.8
11.7

29.9

¥i - eguivalent inches of water;

¥I  Den
6.2 3
8.8 3
29.3 35
3.8 30
2% 3N
1o.4 3k

In
11.6
ho.8
76.3
25.0
23.0

35.3

March
WI Den In
b6 b 0.0
Wé 36 351
32. 42  70.8
6.8 21 22,
7.0 30 ho.bk

131 35 337

Wi

0.0
14,7
33.2

8.3
1.8

14,2

Den = snow density

Den

b2

&

by

8y
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The heavy snow pack, which is around 30 inches in depth
during the winter, not only stebilizes extremes of temperature
and humidity, but also, it acte as an insulator, keeping soil
temperatures constant and well sbove 0° ¥, Daring the early
part of the growing season in the last week of May and inte
June, the snow mentle provides a constant supply of water for
use and ground storage. Phenclogic records show that the major
portion of the vegetation completes its life cycles rapidly in
correspondence with the duration of surface melt water and the

limited ground siorsge through June,



Ve COMMUNITY FLORISTICS

A, THE ASSOCIATIONS AND THEIR DISTRIBUTION.

A variability of mtrmm floristices, of species com-
plements, and of sceial affinities seemed to wrrant a sep=-
aration of the vegetation of Nash Crater lava flows into six
associations, Their distributional patbern forms both a reg-
ulated and discomnected mesaic (Figure 11), Sharp ecotones
focus the inherent individuality of each of its componenis,

Around the periphery of the flows, the Pseudotsugetum

taxifolise tsugosum produces a demse forest on the glacial
tills. It is the upper montane regional climax dominated by
Douglas fir, western hemlock (Isuga heterophylla), and lovely
fir (Abies emabilis)s

On the flows, the Ageretum cirecinati lavosum is confined

to the bare expanses of bloek basalt. It is pervaded by vine
maple (Acer circinatum), and is most extensively developed

around Big Spring Bog and along the western edge of the lavas,
Surrounding the flows where lawva adjoins glacial till,

an ecotone community of separate character is fabricated in a

narrow belt, This is the Aceretum eircinati xerophylloswm,

dominated in portions by vine maple, and in others by Xero-
phyllum tenax.

Three forest associations eech cover epproximately 1/3
of the area. Restricted to the lower elevations, the
P seudotsugeto-abietun lasiocarpi, astuated by scattered
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Figure 11. A map of the distribution of the associations of the
Hash Crater Lava Flows. The diffnmt bardm npuunt thn fol=
loﬂns usachti:nu dottoﬂ n e rtd 1 zr :

ad
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Douglas fir and subalpine fir (Abies lasiocearpa), prevails

on much the same substrate as the Aceretum circinati lavosum --

though there are smaller-siged scoria mixed in the broken

erust. The second forest association, the Pseudotsugeto-

abietun grandis, occurs throughout the flows on the most
mesie substratess These are the greyer, rounded block basalts
in which there is mixed a high proportion of voleanie sand
and ash, and the scoria comes == meésic because of their
orographic and slope drainage featuress The association is
ascended by Douglas fir and grand fir (Abies grandis),

The third forest association, the Pinetum contorti lapil-

losum, is confined to the deep ash and lapilli flats whiech
lie to the lee of Nash and Little Nash Craters. Seattered
stands subsist west of the eraters, north of Lava Lake, and
along the highway. Also, the association reaches to the iip
of the erater of Nash Orater up the lee side where the sub-
strate is one of lapilli rather than scoria. The arborescent
synusia of this association contains but one species, lodge=
pole pine (Pinus contorta var. murrayana).

The sixth association is very smalle. At the northern=-
most edge of the area, Little Nash Crater's basalts dammed
up an intermittent drainage line. As a result, a sedgow
peat bog formeds Its characteristic vegetation, dominated
equally by Vaceinium ocoidentale and Carex sitchensis, is des=

ignated as the Carexeto-vaceinetum occidentalis.




B. THE Aceretum circinati lavosum ASSOCIATION.

1. The Frutescent Synusia: Aser eircinatum Union.

The strueture of this 'mionrnnd the placement of its com=
ponents is clearly portrayed in the phytosociologic data of
Table V. Vine maple, by virtue of its high percent of fre-
quence (84), abundance (198), density (4.0), and square meters
of cover (25.,8), is perceptibly the controlling dominant of
this union, Im addition, i%s percentage figures of total
abundance and total cover are 67 and 77 respectively «- these
data are not absolute and are indicative of interspecifie
relation, Its closest competitor, caseara (Rhemmus purshiana),

has equivalent percentages of only 9 and 64 The other sub=
dominants of importance, Holodiscus glabrescens, manzanita
(Arctostaphylos columbiana), and thimbleberry (Rubus perviflorus),
though they have low quantitative values, are constants of the
cormunity as attested by their presence in the three
stations.

The fragmentary speecies, such as Spiraea douplasii var,

mengiesii, Amelanchier florida, and Sambucus racemosa vars
oalliearps, co-exist in the lavas along the shore of Lave Lake.
The scattered aspect of the union denotes the harsh cone
ditions under which these shrubs survive, The quantitative
growth form of vine maple is low in comparison to specimens
encountered in other associations., Figure 12 illustrates the
sharp transition of the union with the elimax forest, and the



Phytosociologic data of the Acer circinatum union of the Aceretum circinati lavosum association.

This is the frutescent symusia.

Table V

Quantitative Synthetic

Species Abund. Dense % Fo Cover Presence

) Noe % TeAbe Sq. M, % TeCo A B C

Acer circinatum Pursh 198 67 4.0 84 25.8 77 X X X

Rhamnus purshiana DC. 27 9 0.5 50 2.2 6 Z x =

Holodisous glabrescens ( Greens ) Hel. 16 5 0.3 34 4.3 13 x x x

Arctostaphylos columbiana Piper 12 4 O.1 22 1.0 3 X X =

Rubus parviflorus Nutte 40 13 0.8 26 ——— - - X x

Arctostaphylos nevadensis Gray 2 - —— 4 ——— - - X =
Spiraea douglasii Hook. var. menziesii :

( Hooke ) F;Bﬂlo 1l - - 2 e o - = X

Ame lanchier florida Lindl,. 3 - e 2 ——— - - = X

Sambucus racemosa L. var. callicarpa
(" Greene ; Jepe - -— -—— e F- - - = x

Abund. = abundance; Dens. - density; % Fe = percent frequency; No. - relative abundance;
% TeAbs = percent of total abundance; Sqe Me - square meters of area covered; % T.C. - percent of
covered area; A - near Big Spring Bog; B«= west end of the flows near the highway; 6 - at Fish

lakee

%1
<
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inability of arborescent species to eeize on the block lave.
2. The Herbaceous Synusia: Cryptogrammo-penstemon Unione

The low number of constants of this union depiets its poor
development (Table VI), The low abundance, density, and fre= .
quence of Cryptograrma aerostishoides -- & small fern -- though
having the highest eombination of qﬁmtibo.tiw values, can
searcely be called a dominant, It is evenly scattered throughe

out the lavas, but is of low ocourance. Penstemon menzesii var.
davidsonii and Juncus parryii construct clumped mats over
pockets of windeblown ash and orgeniec debris accumulation.

The grasses usually grow singly, barely able to exist, while
Dicentra formosa and Trillium ovatum are confined to single

stations growing in lava erevices near the ecotone, The majore
ity of the species listed are enscunbered in debris deposited
in the lava by high water at Lava Lake,

3. The Bryophytie Synusias: Rhacomitrium patens Union,

One is immediately impressed with the development of the
moss mat out over the block lavas in this association, Here
the bryophytes reach their maximum development in the area.
However, Table VI shows that this florescense is accountable to
one species, Rhacomitium patens, This lithophilous moss rapidly
completes its 1ife ocyele as the last of the snow melis off in
the spring, and soon ourls up and becomes dry as the black
basalts warm up.
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Phytosociologic data of the Cryptogrammo-penstemon and Rhacomitrium patens unions of the Aceretum
Tc s

circinati lavosum association. These are the herbaceous and bryophyt ynusiae.
Quantitative Synthetic
Species Abunde Dens. % Fo Cover Presence
Herbs No. % T.Ab. Sqe Mo % TeCo | A B C
Cryptogramma acrostichoides R. Bre 13 12 0.3 24 ——— - XX
Penstemon menzesii Hook. var. davidsonii
( Greene ) Piper 8 7 0.2 18 — - A1 gk
Sedun oregonense ( Wats. ) Peck 1% 10 0.2 16 R - x x x
Carex sp. 2 i & 10 0.2 16 -—— - X X%
Juncus paryii Engelms 4 4 0.1 6 -—— - % X %
Saxifraga integrifolia Hooke 3 3 060 2 - - x x x
Asarum caudatum Lindl. 6 8 0el 12 2 - S e
restuca occidentalis Hooke 2 2 0.0 2 -— - - X =
Trilliam ovatum Pursh 3 1 0.0 2 — - g, %
Sitanion hystrix ( Nutt. ) Smith 1 1 0.0 2 == - - X X
i{_:.i.-p_a_ thurberiana Piper 4 e o i e e e - x x
Senecio triangularis Hooke 9 8 0.2 8 - - - = x
Mertensia paniculata ( Aite ) G. Don vare
borealis ( Macbr. ) "ms. 33 10 0.2 4 e -e = M
Dicentra formosa ( Amdr. ) DC. 5 5 0.l ) R - X, = -
Smilacina sessilifolia ( Baker ) Nutts, 7 6 0.1 8 e PR AT T
Stachys ciliata Dougle 6 6 0.1 4 | --- - - = x
Arenaria macrophylla Hooke 5 5 0.1 8 —— - - = x
Polemonium carneum Gray 2 2 0.0 2 -— - - = X
Thalioctrum occidentals Gray 1 1 0.0 2 - - - - x
Hypericum scouleri Hooke - - -—— - ——— - - - X
Arabis holboellii Hornemn. var. secunda
T ", e ( How. 7 Jepson T S o e o
'Smilacina racemosa ( Le ) Desfs 2L oo s o IR o - )|
‘;hdiuuln curvisillﬂ ( Hooke ) Greenes . o - =R e P 5] ol g
'Rudbeckia occidentalis Mutt. - - -— - - we & e e
Lilium columbianum Hans. - - - - -— - o =
(SRSeySEn snirossenifolion L. vars Iacene R g i &k Wy~ LT
Scrophularia lanceo‘latu Pursh 1 1 0.0 2 - - - = x
‘llosses
Rhacomitrium patens ( Dickse ) Heubs - - - 68 3.3 66 x %
Rhacomitrium lanuginosum ( Hedw. ) Brid. - - — 12 1.5 30 A T
Dicranum scoparium ( L. ) Hedws - - -— 24 0.l 2 x x X
| Hypnum fertile Sendt. ' - - --- 4 0.1 2 - - x

Abund. - abundance; Dens. - density; % Is = percent frequency; No. = relative abundance; % Te Abe =
percent of total abundance; Sq. M. - square meters of area covered; 7 T. Cs = percent of covered areaj
A - near Big Spring Bog; B - west end of the flows near the highway; C - at rish lake.



The three other mosses are scaree, but Rhacomitrium patens
has a frequensy of 68 percent and out of the 50 1/4 meter quade

~ rats attains a coverage of 3.3 square meters which represents

66 percent of the coverage of all species. Also present in this
union are a mumber of lichensl, all but two of which belong to
the genus Cladonia:. Their communal values are negligible and
were not included in the sociologiec analysis of the wnion.

4, Interrelations of the Community,

Aspection of the frutescent stratum is divided into two
phases, The domimant, vine maple, and mansanita, are vernal

species (Table VIA); whereas, Holodiscus glabrescens and
thimbleberry are distinetly estivals Most of the forbes and
grasses on the lavas proper are prevernal and vermal, Penstemon
mengesii var. davidsonii and Juncus parryii are quite early and
Saxifraga inbegrifolia completes its life oyole in less time than
does any {lowering plant, One other of the more important herbs,
Sedum oregonense, predominates the summer amspscts.

Perceivably this preponderance of vernal flowering and rapid
completion of life cycles can be asoribed to the extreme water
economics imposed by the imk of a soils Surely the survival
ability of the major herbs of this association is dependent
upon a very plastic adaptation to xerie conditions.

1 mhe lichen collection was kindly looked over by FProfessor

F, Sipe ol the Department of Biology of the University of

Oregons And since the nomenclature of this gemeric group is
so diffieult, he advised their identification only to gemus,



61

Table VIA

Phenology of the shrubs =nd herbs of the jgceretus cirginail lavosum
association for the growing sesson of from the middle of May to the
last of September, 1949,

Monthse

Species May June July Aug, Sept.
Shrubs
Acer clrcinatun ~-e=x X888 0000 0000 0=~
Rhanous purshisoa “-wew =Lx® @800 0000 ? ??
Helodiscus glehrescens coce wnwe wdxx 0000 ==~
Arctostaphyles columbizna --=-= x@@8 0000 0000 000
dubus parviflorus ~woww wmweyxy x880 000« ==«=-

Arctostzanhylos nevadensis ~-=wx xx@8& #8000 0000 000

Spixaca douglzall ver,
menziesil FRRR Weoma G540 wERE NG

Amelonchier florida ~-=wwx XXXxx x880 0000 00~

~-==x xx88 0000 0000 00O

Herbs
fenstemon menzesld ver, .

deyidsonid ~--=x XX88 8000 0000 000
Sedul erezonsnse cemwe wmdx xxxx BR00 -~ -
Lorex 50, wwwx ZTX00 0=oe «vwe =
dungus paryll ce=eXx XX00 0O we mcee ===
Saxliraga intsarifolis woe=%X XB00 Qwme wams o=e
Asarun ceudaiam ~m=ax xxx0 0000 0ww= «==
Lestucs gocldentalis cewemww «axx0 0000 ~wco ==
4xilliup gavatug e-== xx8% 8000 0=== ~«-=
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Table VIA continued

Sitanion hyvsiyix waan aZx0 G0a» vosws wre
Stioa thurberiana cewe «uxx0 0000 00~~~ ===
Senecio friansularis cemm mmeme =w=wwx xx08 200
Hertensis naniculala ver.

boreslis ccee wmew ~=xx R880 000
Dicentra formoss cwoe mm=x X8R0 0=cn «==
Smilacine sessilifolis nose peER BB00 00 ma ave
Stachys ciliaka “-cem me~w «~xx R880 00~
Arenaria masrevhylla wwme wxx@ 8800 00 == ===~
Zglemonium carneum e e wcwe= ==bx xxB88 8820
Zhalictrun accldentalis cces memx xB00 00== ===
Hyvericum sgoulerd - r- meme ~o=== xxxf 80
Arabls helboellid ver,

secunda e~ xR8R BRBO0 00~ «==
Smilacing racemosa ~-w=w xXx8 R000 0w ww ===
Radicnla eurvisiliqua meee me=- ~x88 28R 00
Budbeckis occidentslis -wew =ww= ~=xx xR88 280
Liliup columbianupm cece memw vseex R000 -»==
Apocynun apdrossenifolivm var.

dncaxun ~ce=e woce «=izx AR00 O
Scrophularis lanceglata “emw mme= xXRB8 RRO0O0 O ~~

- = floral insctivity; 4 ~ in bud; x - flowering; & - flowering
and fruiting; O - fruiting; ? - unknown,
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The dynamics of this association are but slightly pro-
nounced, as one would expeet in such a severe prilithosere,
Reactions and successions are by necessity processes involving
long periods of time.

There seems to be little evidence that a classical series
of werarch stages have and are occurringe The organic erosion
of the basalt by erustose lichens followed by foliose lichens
and mosses is not apparent, nor do the herbs seem to depend
upon these initial reactions for their establishment.

The herbs are usually found in depressions on the blocks
which have beeome filled in with wind-blown organic and inorganie
material. Likewise, the shrubs are confined to erevices which
have accurulated a small messure of soil in the same ways. The
greater fabrication of both the shrub and herbaceous layers
nearer the arboreseent ecotones is probably accountable to a
greater filling in by orgenic matter from the forests.

Several ocourrensges of tree seedlings were found in the
herbaceous mats, but since these dry out early in the growing
season, the scedlings are mbla to survives.

The frequency plots of the separate unions, when eompared
to Raunkiaer's normal, attests the youthfulness of the association
and its lack of comsolidation (Pigure 13)s In particular, the
paucity of the herbaceous layer is shown by the high percent
of speeies in class A with none in the higher classes. This is
indieative of the primery stages of secondary subseral sucees-
sion and fluctuation. However, in this omse, the severity of



Figure 13, !‘roqumy graphs of the unions of the Aceretum

i. 1 la umtamntaymh;awmﬁm
mﬂhslnw 's normale The capital letters
mnm& the pereentage of species (y-axis) that had thc following
mqmmmu-emm:s-numxc-uteemn - 61 to
80%; E - 81 to 100%.
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enviromment has produced a stability, and it is within the amp-
litude of only a few plants to inhabit the basaltis.

A lack of stratification and consolidation is shown in
Figare 12, There is, then, little or no interaction or speeifie
dependence. The social or household economics are loosely kmit,
and the species as pioneers are dependent upon their own surviwal
amplitudes as individuals to ocoupy the area. Such organization
is an extreme of noneco-ordim tion when compared to that of a
elimax forest,

C. THE Pseudotsugebo-abietum lasiocarpi ASSOCIATION.

1, The Arborescent Symusia: Pseudotsugeo-abies Union.

The constants of this union, found at all three stations,
are but two species, Douglas fir and subalpine fir (Table VII),
The union is poor in species which is not surprising considering
that the conditions for growth and establishment are not much
different from those of the Aceretum eireinati lavosum.

Both Douglas fir and subalpine fir control this stratum and
the association. Their low densities and abundances, and high
v frequencies, depict an open forest in the first stages of cone
solidation (Figure 14). Douglas fir has a high absolute
basal area which for 653 trees totals 32,006 square inches, and
is 96 percent of the basal areas of all species. On the other
hand, subalpine fir has a basal area of 1,234 square inches,
which is but 4 percent of the total. And sinee the former



Table VII
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Phytosociologic data of the Pseudotsugo-abies and Acer oircinatum unions of the Pseudotsugeto-abietum
lasiocarpi association. These are the arborescent and frutescent synusise.

Quantitative «—| Synthetic
Species Abund. Dens. oo Space Presence
Nos % T.AB. Area % TeCo | A B C
Trees
Pseudotsuga taxifolia ( lambert. ) Britt. 53 44 1.0 88 32,006 96 X x x
Ables lasiocarpa ( Hooks ) Nutt. 64 54 1.3 76 1,234 4 'z x
Tsuga heterophylla ( Raf. ) Sarge 1 1 0.0 2 50 0 - x =
Pinus contorta Dougle var. murrayana
[ nge lm, 1 1 0.0 2 3 0 - = x
Tsuga mertensiana ( Bong. ) Sarg. - - -——- -- —cnne - -
Abies grandis Lindl. - - e - ————— - - = %
Shrubs
Acer circinatum Pursh 83 17 1.7 78 17.7 56 - % B
Arctostaphylos nevadensis Gray 222 45 4.4 36 3.5 11 x x =
Castanopsis chrysophylla A. DC. 34 T 0.7 34 4.8 15 X X%
Pachistima myrsinites ( Pursh ) Raf, 61 12 1.3 12 1.5 5 - A S
Ehaxnus purshiane DC. 25 5 05 32 5 RANEILC P o i <4
Holodiscus glabrescens ( Greene ) Hel, 27 5 0.5 18 L1 3 % "x X
Arctostaphylos columbiana Piper 10 2 0.2 14 1.1 3 A XK
Rubus parviflorus Nutt. 20 4 0.4 10 0.2 1 - x =
Amelanchisr florida Lindle 12 2 0.2 8 0.4 1 - = x

Abund. = abundance; Dens. = density;

lake; B = highway at the west end of the flows; C - south of Nash Crater.

of
/9

4 = percent frequency; Nos. = relative abundance; 7 T.Ab =
percent of total abundance; % TeCe = percent of covered area or of total basal area;

A - lava

‘Space is cover for the shrub stratum and basal area for the tree stratum; Area is in square meters’

for the shrub layer and in square inches for the tree layer.
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!?15&:% 16. The structural relationships of the species of ﬁu

abietum lasic i, 01d, large Douglas fir and smaller
‘subalpin ake up seent layer, Scattered vine maple
and moohM species ampcm the understory., Note the absence or
poor development of the herbaceous union.
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occupies so much more space than the latter, it would normally
be considered the dominant, However, subalpine fir never at-
tains large sige, and in this open union, its other guantitative
values are both equal to those of Douglas fir and sufficient to
extenuate it as a cowdominant, The distribution of abundance in
the different sizee-classes bears out the structural size dife-
ferences (Table VIIA), The combined gquantitative data for all
species is showm in the phytographs of Figure 15

Lodgepole pine appears in the union at the eastern ecotone
of the lodgepole forest with this association. Grand fir and
mountain hemlock (Isuga mertensiana) were found cutside of the
quadrats as small seedlings on duff accumulations in patches of
subalpine fir,.

2+ The Frutescent Synusia: Acer circinatum Union,

The ascendanecy of vine maple of this stratum is continued
over from the adjacent barer basalts (Table VII)., It has an even
distribution (78 percent frequency) coupled with sufficient cone
solidation (83 abundance and 1.7 density) and degree of cover
{17.7 square meters). These qualifications of dominance are
much higher than those of any other species in the union,

A comparison with the frutescent layer of the Aceretum
gircinati lavosum evinces a high degree of affinity. The species
list is almost identical, except that Castanopsis chrysophylla

and Pachistima myrsinites from their centers of development in

the adjacent Douglas Pir-grand fir association, are able to



Table VIIA

Size class distribution of the sbundance of the sboreal species of
the Eseudotaugeto-abietun lasiogarni sssocietion.

Size classes

Species R 2 3 4 5 T
Laendotsuga fuxifolia B0 0 8. 39 8% 58
Abies lasiocazos 21 8 25 ‘12 0 0 64
Zsuga heterophylla 0 0 0 1 0 0 1
Eimas contorta var,

HUrreyans 0 1 0 0 0 0  §
Zsuga mertensisna i —— - gp—
Ables grandis e mem sem eme aee eee o

R - reproduction; 1 = 1 1/2% to 2 1/2"; 2 = 3" to 6"; 3 - 6 1/2"
to 12"; 4 - 12 1/2" to 24"; 5 - 24 1/2" end over; T - total,



Figure 15, Phytographs of the arborescent species of the
PW&%M&% % aszociations The top radius of

eircle represents percent of total abunmdance; the righthand
radius represents percent frequency; the lower radius represents
mmber of size classes oceupiedj the lefthand radius represents the
percent of the total basal area. -
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come in slightly because of the forest influence. Also, the
quartitative values of all species have dropped, perhaps because
of the prevalence of the arboreseent layer, In addition, an
examination of the combined data of Table VII reveals this stratum
to be scattered and uneonsolidateds This is true for all of the
frutescent unions of all of the associations under eonsiderations
Structure and control is quite different from elimax chaparral
or subseral frutescent development, :

3. The Herbaceous Symusia: The Sedum orgonense Union,

As in the preceding shrudb layer, the forest influence has
eut the quantitative walues of the species - which are essentiale
ly the same as for the Aceretum circinati lavosum. Apparently
then, the arboreseent layer has not conditiomed the enviromment

sufficiently to permit a more mesic ocomplement to come in, Yet
it has accomplished emough comsolidation to affeet these
species primarily adapbed to the open lavas.

Sedum oregonense, though the highest sociologically of the

vepetﬁea, hardly has values high enough %o suffice as a dominant
(Table VIII)., Many species have dropped out, many of the re=-
maining have high presence. Thus the layer is scatbtered, but
constant, and poorly developed., Ome species, Chimaphila umbelw
lata var, occidentalis, has moved in slightly and with high
presence from the Fseudotsugeto~abietum grandis assooiations
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Table VIII
Phytosociologic data of the Sedum oregonense and Rhacomitrium patens unions of the Pseudotsugeto-abietum
lasiocarpi association. These are the herbaceous and bryophytic synusiae.

Quantitative Synthetic
Species Abund. Dens. % Fo Cover Presence
Nos % TeAb, Sq. Mo % TsCe | A B C
Herbs
Sedum oregonense ( Wats. ) Peck 42 30 0.8 44 — - X X X
 Perister ov rerzeisii Hook. ver. davidsonii
( Greene ) Piper 34 23 0.7 34 -—— - £ X %
Chiraprhila umbellata ( Le ) Nutte var.
occidentalis ( Rydb, ) Bleke 32 22 0.7 24 -— -- - J
Carex spe 8 6 0.2 4 -— - . i A
Cryptogramra acrostichcides R, Br, 5 4 (79 § 6 -—— - z X =
Stipa thurberiana Piper 4 3 0.1 6 - - - x x
restuca occidentalis Hooke 10 T 0.2 10 —_— - - X =
Trilliwr ovatum Pursh 6 4 0.1 12 —— - X = =
Sitenion hystrix ( butte ) Smith == e — - — - P
i osses
Rhaccemitriur patens ( Dickse ) Hueb. - - e 86 30l 76 X % X
Ehacomitrium lanuginosum ( Hedws. ) Bride - - - 22 0.8 21 x X
Dicranum scopariur ( L. ) Hedws - - -— 12 0.1 2 x x x .

Abunde - ahundance; Dens. - density; % Fe = percent fraquency; No. = relative abundance; 7 T. Ab. -
percent of totel abundance; Sqe.l. - square meters of area covered; % T.Ce = percent of covered area
A - lava lake; E - highway at the west end of the flcws; C = south of Nash Crater.
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4. The Bryophytic Synusia: Rhacomitrium patens Union.

Table VIII ohthtos but little variation in this
union from that of the open lavas, As a matter of faect, the
species complement is identical and the interspecific relations
are the same. Rhacomitrium patens has little or no guantitative

variation, nor does the slight envirommental change affect either
its absolute or its relative dominance over the other species.

6. Interrelations of the Community.

The charted cyeles of flowering and fruiting for the
angiosperms of this assooiation are identical to those of the
same species in the Aceretum circinati lavosum (Table VIA),

Likewise, their social affinities are not clear cut or very
binding, for as the guantitative data have shown, lititle or no
vertical sonation is present. Yet in elumps of subalpine fir
around Lava Lake Arctostaphalos nevadensis, and Trillium ovatum,

and occasionly thimbleberry are confined to the duff that has
accurulated. Perceivably the restricted presence of more mesie
shrubs and herbs and cccasional seedlings of grand fir and
mountain hemlock is due to slight but ameliorating arborescent
reactions,

It has already been noted that this is a transition come
munity. The degree of subalpine fir consolidation is i%s
main individuality, for this species occurs but very rarely
in other aggregations, A4lso, the lower strata are transcended
from the Aceretum circinati lavosum. In this respect, the
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association is the Ageretum circinati ltmm with an arborescent
stratume Its only dynamies, for its seattered composition is
very stable, is the slight infiltration of mesic herbs and shrubs,
Ko syngenetic changes can be suggested in the irregular fre=
quency plots (Figure 18)s The class D and E percents of the
arboresecent graph denote a stable community; whereas, the B and

C class gaps are indicative of a poor species complements The
graphs of the next two strata are superficially similar %o

floras undergoing rapid exchange, extinction, and establishment
of stable, ultimate dominants.

D, THE Pseudotsugeto-abietum grandis ASSOCIATION,

1. The Arborescent Jymusia: Psesudotsugoeabies Union.

This is the most varied and most socially advanced arborescent
layer of the developmental ecammunities, Its species complement
is the richest, and its conmsolidation relatively high (Table IX).
The vattern of épooiea disposition is quite pronounced, and
their grouping is comparable %o a mmber of facies in an ase
socies, Tyiﬁg the union together, dominating it, is Douglas
fire It has 45 percent of the total abundance of the 12 species,
a density of 7.2, a frequence of 100 percent, and a percent of
total basal ares of 78,

This forest is found on the grey basalts whieh have a high
amount of finer ejecta mized in, In sbands where duff acoumu=-
lation is high, together with this better substrate, semblances
of profils development can be founds Along the South Santiam
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Fi 16. Frequency diagrams of the symusiae of the Pseudo=
tsu%bum uaiﬁ‘ i association. 1 = arborescent synusiaj
- symusia; S = herbaceous symusias 4 « bryophytie
o D b ol mnent:; g rpigd St i
@ 8 repres pen : species xis) t had
following frequencies: A - 0 to 20%; g‘-' 21 ﬁe’ﬁl C = 41 to 60%;
D - 61 to 80%; B = 81 to 1007,
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Table IX

Phytoscciologic data of the Fseudotsugo-abies and Castenopsis chrysophylla unions of the Pseudotsugeto-
abietum grandis association. These are the arborescent and frutescent synusiae.

Quantitative . Synthetic
Species Abund. -Dens. % Fo Space Presence
No. % Tehbe Ares L T.C.| A B C

Trees
Pseudotsuga taxifolia ( lambert, ) Britt. 362 45 Te2 100 30,666 78 X ‘'z
Abies grandis lindl. 205 25 4,1 72 4,352 11 Xz =

Pinus contorte Dougle vare murrayena .

1f. nge lm. 122 15 248 36 1,409 3 X X =
Pinus monticola Dougl. 66 8 1.2 32 1,893 5 - X -
Tsuga mertensiana ( Bong. ) Sarge 12 1 0.2 4 317 1 - x =
Pinus ponderosa Dougl. 2 0 0.0 2 397 1 - X =
Abies amabilis ( Dougls ) Forbes ; 8 1 0.2 8 198 0 - x -
.Abies lasiocarpa ( Hooks ) Nutt. 17 2 0.2 22 39 0 - x -
Tsuga heterophylla ( Raf. ) Sarge 5 0 0s3 8 3 0 - x =
Picea engelmanni ( Parry ) Engelm. 2 0 0.0 4 3 0 - x =
Abies concolor Lindle —-— e — ——— eeee- - - - = %
Populus trichocarpa T. & Ge -— - — ——— mmeee - on - o X

Shrubs
 Castanopsis chrvsophylla A, DC, 184 23 3.7 84 29.0 60 x x x
Pachistima myrsinites ( Pursh ) Raf, 240 31 4,8 42 547 12 %
Acer circinatum Pursh 68 9 l.4 10 4.2 8 - X x
M parviflorus Nutt. 122 15 2.4 36 2.9 6 - x =
Ceanothus velutinus Dougle 38 5 0.8 26 3.0 6 - X =
Salix sp. 17 2 043 26 1.1 2 - X =
Rhamnus purshians DC. 21 3 04 24 0.8 2 % -
Berteris nervosa Fursh 25 3 045 14 0.8 2 - x =
Vaccinium membranaceum Dougl. 20 2 0.4 8 0.2 0 - X =
Rubus vitifolius C. & S. 29 4 0.5 10 0.2 0 - X =
Arctostaphylos nevadensis Gray 14 2 0.2 8 0.1 0 x = x
Rosa gymnocarpa Nutte 1 0 0.0 2 0.0 0 - X -
Holodiscus glabrescens ( Greene ) Hels 3 0 0.0 2 0.0 0 X = =
Arctostaphylos columbiana Piper -— - -—— - - — x' o
Vaccinium myrtillus L. var. microphyllum Hooke =--- - - - —— e - 3 -

Abund. - ebundance; Dens. - density; % & = percent frequency; lNo. - relative abundance; % T. Abs =
percent of total abundance; % TeC. = percent of covered area or of total basal areas; A - South
Santiam Highway; B- lash Crater; C - rish lake.

'Spnce is cover for the shrub stratum and basal area for the tree stratum; Aree is in square inches
for the tree layer and in square meters for the shrub lavers
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Highway and from Sawyer's Cave to the foot of Nash Crater, the
union is almost pure Douglas fir (Figure 17). On the mesic
higher benches north of Nash Crater and on its slopes, grand
fir is vigorous and occupies as much or more of the canopy.
In this portion of the association, there is a sharp transition
into the lodgepole association on the ash flats whioli accounts
for the placement of lodgepole pine in the union,

Orographic effect and drainage provide Nash's scoria
slopes with the most favorable substrate conditions on the
flows, Along with grand fir and Douglas fir, elimax elements
such as lovely fir, white pine (Pinus monticola), and west=

ern hemlock are present. At the top, the northwest-facing
slope of the erater has a few individuals of subalpine distrie
bution. These are mountain hemlock and Engelmann spruce ‘
(Picea engelmanni)s, On the mesic northweste-facing slope of
Nash Crater the stratum is predominately grand fir; and on the

xeric southeast-facing slope, it is composed of lodgepole pine,
wosbern yellow pine (Pinus ponderosa), and Douglas fir. In

addition, and as is to be expected, the former slope is composed
of scoris, and the latter of lapilli, These substrates, of
course, augment the north-south slope effect.

The combined stations' phytosociologic account gives grand
fir sufficient values to rank it as a co-domimant with Douglas
fir. The graphic presentation of these data substantiates
grand fir as an aggressive species (Figure 18)s Also, its dise
tribution of abundance in the range of size classes indicates
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Pigure 17. Pure Douglas fir stand. Note the range of sigze
classes of Douglas fir, the formation of duff over the lava basement.
The shrubs in the foreground are chinguapin and pachistima.
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its active participation in the stratal economics (Table IXA).
Of particular importance is the likewise uniform spread of
Douglas fir in the size classes, This is the only association

in which it achieves optimal, progressive increase.

2, The Frutesecent Symusia: The Castanopsis chrysophylla
Union.

A low mumber of constants (presence data, Table IX) denotes

a diversity and heterogeneity of this stratum throughout the
association as did the superior union. It is on the lowland,
drier portions of the assoociation's distribution, that the
dominant, chinquapin (Castanopsis chrysophylla) has its greatest

development., However, it is present throughout the extent
of the unions Pachistima (Pachistima myrsinites) seems

qualitatively to be a major feature of the union; but its low
growth form (crown cover 5.7 meters) and its greater concentration
(ebundance 240) under the pure Douglas fir facies (frequence 42)
relegate it to a sub-dominant role,

The sociologic values of the remaining species are negligible,
However, certain affinities are apparent. Vine maple and thimble-
berry are concentrated on the s lopes of Nash Crater. Mesic species
of the climax forest, such as Berberis nervosa, Vaccinium

membranaceum, Rubus vitifolius, and Rosa gyrmocarpa, also make
thelr appearance at this stations Cinnamon bush (Ceanothus
velutinus) is encountered in the ecotone where the ash flats

and lavas overlap. MNoreover, only a few specimens from the
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Table IXA

Size class distribution of the sbundance of the sboreal species of
the Fgendotsuzeto-abictun grandls associstion,

Size classes

Species R 1 2 3 4 5 T
Zseudatsugs taxifolis 8 84 95 B4 5B 13 282
Abies grandis B 8 W 1 B 0 205
£lnus contorta ver,

urrayans 26 81 13 9 3 0 122
Lims monticels 21 o818 2 0 66
dsuga mertensians 8 0 1 2 1 0 12
£inus popderesa 0 0 0 1 1 0 2
Ables amabilis 4 ) 1 3 0 0 8
Ables lasiocarva 14 1 2 0 0 R |
Zsuga heteroohylla 4 | 0 0 0 0 5
Lices enzelmannd 1 1 0 0 0 0 2
4bies concolor e eme  ses  ews  ess wwe  eee
Zapulus irichocarna ol e B e e o M B

R = reproduction; 1 = 1 1/2" to 2 = 1/2%; 2 = 3" to 6"; 3 = 6 1/2"
to 12"; 4 - 12 1/2" to 24"; 5 - 24 1/2" and over; T - total,
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preceding two Jjger gircinatum unions are present, Apparently

" felediseus glebrescens, Shemaus purshisns, end Arciestaphvles

golunbiang are unable to meet the competition in 2 more closed
community,

3. The Herbaceous Synusia: Chimaphiles umbellata Union.

The four constants of this union devose the scattered
production of the union by their low structursl volues (Teble X),
Chinsphils umbellatsa vor. gecldentalls hss a relatively low
frequency (44), but 2 high density (1.9). It is found prinecipally
on the lowland lavas with Douglas fir, chinguapin, and vachistima,
Twinflower (Lingaea borealis ver. americana) occupies the wetter

and shaded sites., Festucs occidentalis grows in lava crevices in
the shade,

The associated herbs of lesser vslue can be divided inte
much the ssme affinity groupings as were evident in the higher
synusise, Climax forest forbes, such as Hieracium zlbiflorunm,
Apemone deltoides, Achlys triphylles, Clintonis uniflora, =nd

others, are common to the moist slopes of Nash Crater, Likewise,
on the open lavas and in the ecotone with the lodgepole assocliation,
components of both ash flat and block lavae derivation are weakly

represented,
4, The Bryophytic Symusia: Rhacomitrium patens Union,

From its high dominance in the bryophytic union of the



Table X

'Phytosociologic data of the Chimaphila umbellata and Bhacomitrium patens unions of the Pseudotsugeto-
abietun grandis association.  These are the herbaceous and bryophytic synusise.

Quantitative Synthetic
Species Abund. Dens. % Feo Cover Presence
No. %T.Ab' Sq. M. 7: TeCo A B C
Herbs ~
Chimaphila umbellata ( L. ) Mutt. var.
oocidentalis ( Rydb, ) Blake 93 21 1.9 44 -— - X X x
Linnaea borealis L. var. americana
N e e Forbes ) Rehder 57 13 1.1 22 -— - x x x
restuca occidentalis Hooke 6 1 0.1 8 - - x x x
Xerophyllum tenax ( Pursh ) Nutte 7 2 0.1 4 -— - gt i
Penstemon cardwellii How. 28 6 0.5 8 —— - X X =
Carex 8p. v 15 4 0.2 8 —— - - TR
:Sodum oregonense ( Wats. ) Peck 3 (o] 0.0 2 - - £ X =

Penstemon menzeisii Hook. var. davidsonii
( Greene ) Piper 7 1 0.1 6 - - R R

Hieracium albiflorum Hooke 43 9 0.8 34 —— - - X =
iragaria bracteata Hel. 27 6 0.5 32 --- - - x =
Anemone deltoidea Hooke. 28 6 0.8 14 -— - - X =
Achlys triphylla ( Smith ) DC. 34 5 3 0.2 10 -— - - X =
Arenaria macrophylla Hooke 12 3 0.2 8 -— - - x =
Penstemon confertus Dougle (v;x;;sglx:oeeru:v [ e £ g -3 N o et m
Clintonia uniflcra ( Schult. ) Kunthe 26 6 0s6 14 — - - X =
Smilacine sessilifolia ( Baker ) Nutt.‘ 16 4 0.2 32 A =y e
'M canadensis L. 2 0 0.0 2 —-— - - X =
Lilium washingtonium Kell. 6 | 0.1 4 -— - - X =
Carex inops Bailey X 0 0.0 2 - - - % e
Callium triflorum Michxe 1 0 0.0 2 e - - X =
'Pteridium aquilinrum ( L. ) Kuhn var. 2
pubescens Underw. 5 1 0.1 6 — - X = =
'Erioconum nudum Dougls 7 1 0.1 10 --- - - x =
Trilliunm ovatum Pursh 5 | Oel 6 = - et L
Hieracium greenii Gray 2 0 0.0 2 -— - X = =
Phacelia californica Cham. 2 0 0.0 2 — - - X =
Pyrola picate Smith 6 1 0.1 6 - -- S
Listere convallarioides ( SW. ) Torrey 3 0 0,0 6 — - - i e
Pyrola secunda L. 3 0 0,0 2 — - - A

lathyrus bijugatus White var. undberEii

‘hite - - - - -—— - X oW e

Pyrola bracteata Hooke - - — - -— - - X =
Antennarie recemosea Hooke . - - — - -—— - gl
Chimaphila menziesii ( Re Br. ) Spreng. - - 2 e P4 - - X
Juncus paryii Engelm. - e B - ——— - X = =
Goodyera decipiens ( Hooke ) Ste John & Conste == - — -— PO — B

 Apocynum androsaenifolium L. var. incanum

Ae . - - - - - - X = =-

| Bromus vulgaris ( Hooke ) Shear var.

eximius Shear -- - — - P - T
Trisetum spicatum ( Le ) Richte -— - p— - R - % e e
Polystichum lonchitis ( L. ) Roth. - - — .- SN == - i
Polypodium hesperium Maxon - - -— - -— - X o =
(Vioodsia scopulina D«Ce Eaton - - ——— - ——— - X = =
Mosses
' Rhacomitrium patens ( Dickse ) Huebs - - -— 42 441 45 X x X
Rhacomitrium lanuginosum ( Hedws ) Bride - bl -—— 4 0.8 8 I O
- Bypnum fertile Sendt. - - -—— 8 0.2 2 X = X
Dicranium scoparium ( L. ) Hedwe - -~ -—— 22 0.05 1 x = x
Aulacomnjum androgynum ( Le ) Schwaegre - - e 4 0405 1 X - X
Rhytidiadelphus triguestrus ( L., Hedw.) Wars. -- - -— 4 2.0 22 - x =
Polytrichum juniperinum ( Willde ) Hedws -- - -— 7 048 10 - X -
Bryum miniatum Lesq. =/ —e == 3 0e7 7 X = =
Ditrichum 8p. - - L 3 0.2 3 X = -
Leptobryum pyriforme ( L. ) Schimpe - - e - ——- n oy
Homa lothecium nuttallii ( Wils, ) Grout - -— -— - P, - st s e

Abund, - abundance; Dens. - density; % r. = percent frequenoy; No. = relative abundance; % T, Ab, =
percent of total abundance; Sqe. M. = squere meters of area covered; % T. C. = percent of covered areaj
A - South Santiam Highway; B - Nash Crater; C = rish lake.
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Aceretun glrcingtl layosum, Ehaconiirium patens has succedingly

lover values in the Igendotsugeto-zbiatug lagiogarnl to a still
lower degree in this association (Table X), Yet these values,

modified by forest influence, are still high, and particularly se
in relation to the other srecies, The center of outgrowth of
this union is, 2s is to be expected, in the lower aress, since
Bhacomltrium patens grows only on rock substrate,

There is a greater number of mosses in this union than in
the preceding unions or even those to follow, These are mesic but
scattered on the forest floor, Apperently, also, the degree of
light intensity explains in part their presence here for in the

wetter tut darker climax forest no bryophytie stratum existe,
Zelyirichun $riguestris grows in the ash-lava ecotone,

6, Interrelations of the Commnity,

Certain groupings of structure in 21l layers define this
association as a heterogenous unit embrecing a variety of habitats
and assocliated affinities, However, in each stratum, one or twe
constents as dominents are sufficlent to tie the ssseclation together,
Also, this association is the highest developmental aggregetion,

28 1s shown by the low infiltration of mesic specles mnd the low
guanitetive and presence values of xeric species, ILikewise, the
frequency grephs of the herbaceous and bryophytic unions bear out
this heterogeneity by their lengths of the class A columns and an
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absence of stable species in classes D and E (Figure 19),
The spectrums of the frutescent and arborescent layers demote an
approxinity to climex conditions by reason of the frequencies of
their dominants, Yet class B is high in both and either C or D
is missing -~ an index of incomplete stability,

The phenologic record of the flowering plants is not
as well defined into aspectional stages as in the preceding
communities, Again this is perhsps 2 result of the habitat variety.
As & general rule the mesic species are estival on their higher
and cooler site (Table XA), Prevernal species from the preceding
commnities are slightly later, presumebly because of the greater
duration of the snow pack under the forest cover, Both dominants,
chinquepin and Chimsphils mmbelleks var. accidentelis of the shrud
and herb layers, respectively, are estival., Also of note is the
incomplete cycle of a species of Selix, It is eble to become
established in the forest but the existing conditions are not
sufficient for it to have a high degree of vitality.

E, THE Pineinm conterti lapillosunm ASSOCIATION,
1, The Arboresceant Synusia: Pinus conterta Union.

Striking differences of species complement end structure
set this union epert from those of the receding forest sssociations
which have shown secisl intergradations., Here, co-extensive with

the ash~lapilli mantle to the lee of the craters, lodgepele pine,



.‘M!“iguro lsouﬁ'ﬂqmmin of the amﬁavaof :::; Pseudotsugetos
etum 1 « arborescent synusia; 2 = tescent synusiag
m%;mohr 4 - bryophytie siay 5 = Kenoyer's
normal; 6 « Raunkaier's normal. The capital letters represent the
percentage of species (y-axis) that had the following freguenciess:
L-go;oMtB-zltow%gﬂuutosﬁﬂg D = 61 to 80%; B - 81
to 100%e
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Tsble XA

Phenology of the shrubs and herbs of the Bgeudotsugeto-zbistun
association for the growing sesson of from the middle of May to the

last of September, 1949,

Species
Shrubs
Lastanopsls chrysephylla
Eachistina myrsinites
Acer circlnatun
Jubns parvifloms
Leanotims velutdms
Salix sp.

ddnnzes borealis ver,

Iestuca eccidentalls
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Eyxrols secunda -
Askhvrus hiiugatug ver,

Sandbergid -
Antennsxis ragemass
Shimsphils menziesil -
dungns peryid -
Gogdyers deciniens -
dpocymua spdrossepifolium var,

incanum -
Sromus yulearig var,

aximus -
Irisetun spicatum -

continued
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« « floral inactivity; & in bud; x - flowering; 8 - flowering
and fruiting; O - fruiting; ? - unknown,
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a species adepted to sterile, xeric environments, dominates the
forest, Table XI reveals thet for 50 guaedrats, 1,560 trees wvere
counted for a density of 31.2 individuels per quadrat, Moreover,
its frequence of 100 percent evenly distributes this abundance

over the entire sres of sempling. This,; then, is a dense or closed
forest,

Rising through the mantle, scattered monadmocks of lava
support the remaining species, Also up the lee slope of Nash Crater,
the forest is predominatly lodgepole pine; however, the orographic
effect overcomes the substratal conditions enough to allow
yellow pine, Douglas fir, end grand fir to come in,

There is some difference in the quantitative growth form of
lodgepole pine throughout the union. Optimum growth is resched in
specimens on the high benches around Nash Crater (Figure 20);
vhereas, stunted, broken trees predominate on the lower flats to
the lee of Little Nash Crater (Figure 21),

The relation of lodgepole pine to the other species is
strikingly shown in the summed gquantitative data of the synusia's
phytographs (Figure 22). !cit/hor Douglas fir, western yellow pine,
or grand fir can be considered as union sub-dominants for they are
not active in the community, but enly on lava outcrops included
in the area of control, Table XIA shows the high reproductive
capecity of lodgepole pine and a preponderance of trees in the

lower size class, Thig is indicative of both early consolidation



Table XI

Phytosociologiec data of the Pinus contorta and Ceanothus velutimus unions of the Pinetum conmtorti
lapillosum associations These are the arborescent and frutescent synusiame.

Quantitative ___| Synthetie
Species Abund. Dense | % Feo Space Presence
No. % T.Ab. Area % TeCo| A B C
Trees
Pinus contorta Doﬁgl. Var. murra
1f. ) Engelm. | 1560 95 31.2 100 17,625 86 CAE Sy
Pseudotsuga taxifolia ( lamberts ) Britt. 32 2 0.6 32 9,969 10 = Zix
Pinus ponderosa Dougle 9 0 0.2 14 654 3 T x -
Ables grandis Lindl. 30 2 0.6 34 153 1 - x -
Tsuga mertensiana ( Bonge ) Sarge 3 0 0.0 4 50 0 - x =
Abies arabilis ( Dougls ) Forbes 1 0 0.0 2 0 0 - x =
Tsuga heterophylla ( Raf, ) Sarge 1 0 040 2 0 0 - x =
Firus monticola Dougl. - - -— - f— - - X =
Shrubs
Ceanothus velutinus Dougle 298 60 6.0 66 51.0 75 xR =2
Hibes viscosissimum Pursh 41 8 0.8 40 10.0 15 > Al S
 Pachistira myrsinites ( Pursh ) Raf, 101 20 2,0 18 349 6 = x x
Arctostarhylos nevadensis Gray 34 7 0.€ 26 2.1 3 - X =
Rubus perviflorus Nutte 8 2 0.2 12 0.0 0 - x =
Junipsras comnunis L. var. sibirica ( Burgsd. )
Rydbe 8 2 0e2 6 0.5 1 - X =
Prunus smarginata ( Dougls ) Walp. .3 1 0.0 2 0.2 (o] - - x
Rhammus purshiana DC. 3 1 0 0.0 2 0.0 0 - x =
Salix sp. i 1 0 0.0 2 0.0 0 - x =
Holodissus glabrescens ( Groene ) Hel. - - f— - i o = N
Castanopsis chrysophylla Ae. DC, - - -— - ——— - s

Abund. = abundance; Dens. = density; % F. = percent frequency; Yo. = relative abundance; % T. Abe =
percent of total abundance; % T. C, - percent of covered area or of total basal area; A- Santiam Jotes
B = around and on Nash Crater; € = towards west end of flows near the highwmy.

& Space is cover for the shrub stratum and basal area for the tree stratum; Area is in square meters
for the shrub layer and in square inches for the tree layere



Fi 20, Forest composition of the Pinotum sontorti lapillosum
association as it is found on the more mesic benohes at the £oot o
Nash Crater, The arborescent stratum is composed of lodgepole pine,
" Ceanothus velubinus makes up the lower stratum. Nobe the high :
degree ol comsolidation in both,
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Figure 21, Composition of the lodgepole forest on the lapilli
flate near the highway junction. Note the much poorer growth form
of the pine than in the preceding photographe. In the
the Douglas firegrand fir forest is conflmﬁtolhwr!dgﬁ» Koh
the sharp ecotone between the two.
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Pigure 22, Phytographs or combined sociologic data of the
arborescent species of WW contorti illosun assoc=
jation. The top radius of The circle repres percent of total
abundance; the righthand radius represents percent frequency; the
lower radius represents number of sige classes oocupied; the lefte
hand radius represents the percent of the total basal area.
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Table XIA

Size cless distridbution of the abundence of the sboreal species of
the Digetun contortd lopillosug association,

Size Classes
Species R 1 2 3 4 5 4

Zinus contortsa ver,

MUEREYERA 426 757 200 173 4 0 1560
EPasudotsuge taxifolia 16 7 5 3 0 1 32
Zimus nenderesa 4 1 1 2 1 0 9
Ables grandis 27 1 1 0 - 0 30
Isuga mertensicna 2 0 0 1 0 0 3
Abies amabilis 1 0 ) 0 0 0 1
Isuga herteroohylla 1 0 0 0 0 0 1
e e eI T o N e R

R - yeproduction; 1 ~ 1 1/2" to 2 1/2"; 2 = 3" to 6"; 3 - 6 1/2"

to 12"; 4 - 12 1/2" to 24"; 5 - 24 1/2“ and over; T - total,
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and of the fact that most of the area is restrictive to growth,
Most lodgepole pines complete their short life cycle never reaching

more than 2 to 4 inches in dismeter,
2., The Frutescent Synusia: Ceanothus velutims Union.

Two constents sre distinctive in this union. Presumably
they have zlmost the same ecologic requirements as lodgepole
rine, The dominant is {sopothus velutimug which reaches
greatest cover in the higher flats where it forms almost
impenetrable thickets,(Table XI) Near Little Nash, however,
the union is absent under the broken scrub lodgepole pine stand,
Besides Ribes wviscogissinm snd Sslix sp. which ere true sub-dominants
assoclated with Qeanothus velutimus, the remaining species oceur
with the srborescent elements on the lava outerops. One exception,

duniperus communis ver., gibirica, subsists as a small met ot the

top of the southeast rim of Nash Crater,

3. The Herbaceous Symusiz: The Carexo-penstemon Union,

Quite a different herbaceous flora is associated with this
zerie, sterile habitat. Many are spparent influents from eastern
Oregon deserts, Tasble XII revesls two species with sufficient
combined sociologic control to he considered 28 dominants, These
are Jarex inops and Penstemon conferfus var. procerus. Their
values of sbundesnce and frequence are relatively low; however,
this is because of their poor development on the flats sround
Santism Highway Junction, At the lowest stend slong the highway
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Phytosociologic data of the Carexo-penstemon and Polytrichum i\miarnm- unions of the Pinetum

contorti lapillosum association. These are the herbaceous ryophytic synusiae.

Quantitative Synthetic
Abund, Dense | % F. Cover Presence
Noe % TeAb, Sge Me % TCo| &4 B C

Herbs
Carex inops Bailey 164 26 343 52 —— - X RAN
Penstemon confertus Dougle vu('.D::zc:ruacw. b b i - i il W PR
Epilobium angustifolium L. 23 4 0.4 32 -— - X 2 X
" :iragaria bracteata Hol.‘ 111 18 2.2 34 —— - X X =
Stipa thurberiana Piper 10 1 0.2 14 -— - X X =
Sitanion hystrix ( Nutte ) Smith 9 1 042 10 -— - X X =
Pedicularis racemosa Dougle 13 2 043 8 -— - - R %
Lomatium angustatum ( Ce % R, ) St. John 4 ) 0.1 6 - - x x =
Eriogonum nudum Dougle 3 0 0.0 4 - - X X =
Hieracium greenii Gray 3 0 0.0 4 — - X X =
E;'iogonmn marifolium Torre -— - — - P - X X =

| Penstemon menzesii Hook var. davidsonii
( Greene ) Piper 5 1 0.1 4 - - -lixe

Arenaria macrophylla Hooke 13 2 062 8 - - X = =
Clintonia uniflora ( Schult. ) Kunths 1 0 0.0 2 .- - = x =
'Mg triphylla ( Smith ) DC. 2 0 0.0 2 -— - - X -
Haplopappus greenil Gray 2 0 0.0 8 e i A A et
Pyrola secunda L. 1 0 0,0 2 ——— - - X -
Spraguea umbellata Torre 1 0 0.0 2 -—— - X = =
, Lupinus lyallii Gray 2 0 0.0 2 -—— - X = =
| Pyrola dentata Smith 3 0 0.0 4 -— - - X =
Chimaphila umbellata ( L. ) Nutt. var.

occidentalis ( Rydbe ) Blks === - - A R . b
‘.M oregonense ( Viptse. ) Peck -—— - - - - = - % -
Eriogonum pyrolaefolium Hook var ’
! coryphaeum Te % G. e - -— - p——— - 5 "% e
'Amphalis margaritacea ( Le ) Bs % He S - ——e s P o AL e

Arabis holboellii Horn. var. secunda ( How. )

Jgp, -—— - -—— -— f— - - X -

Aster radulinus Gray -— - -— - ——— - X @ -
Arabis lyallii Vats. I 2 - e SN
Mosses

Polytrichum juniperinum ( Willd. ) Hedw, — - -— 22 2,6 BEC Ty X
Rhacomitrium lanuginosum ( Hedws | Bride -— - -—— 4 042 8 - e X
Rhacomitrium patens ( Dickse ) Huebs - - B 4 0e2 6. = 2%

Abund. - abundance; Dens. - density; % r. - percent frequency; No. = relative abundance; % T, Ab, =
percent of total abundance; Sq. M. = square meters of area covered; % T.C. = poercent of covered
area; A - Santiam Junction; B = around and on Nash Crater; C = towards west end of flows near the

highway. :
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end west of Little Nash Crater, they form dense cover, On the
high benches at the base of Nash Crater, Iragaria hractsats is
ascendant. The latter's incomplete presence excludes it as a
union constant, or association type species,

Lometinm sneustatum, the several Zriogonum species, Haplonappus
greendi, Spragues umbellofa. Aster radulipus, =nd Zupimua lyallil

occupy the most xeric sites, These occur in no other sere on the

flows,
4, The Bryophytic Symsia: Polytrichum juniperimum Union,

One moss, Rolyixichua Juniperimum, is the only moss that
prevails on ash end lapilli, Its low frequence (22) deseribes

its inconsistent establishment, The other species, Rhagomitrium

Ratens end B. lanuginosum, =re, a2s before, =ssociated with the
lavas of the scattered projecting knolls,

5. Interrelations of the Community.

Phenologic pesks are evident in the data of Table XIIA,
Two herbaceous species, Spraguss umbsllata =nd Lomatium angustatum,
form a sparse prevernal, vernal aspect., The bulk of the species
commence flowering in the late vernal and estival periods, Several
species, mostly composites, are autummal as M‘M
Hleraclun creenil, and Pedicularis racemoss.

The affinities of this association are distinet snd separate

from those which border it, The very nature of the environmental



Table XIIA

FPhenology of the shrubs and herbs of the Pinetum contorti lapillosum
association for the growing season of from the middle of May to the

last of September, 1949,

Species
Shrubs
Leanotlms valutinus
Aibes viscosissimup
Zachistima myxsinites
4xctostaphylos nevadensis
Jubus parvifierus
frumas enarginata
Bhenmus purshiana
Saldx sp.
Holodiscus glabrescens
Castanopsds chrysovhylla
Herbs
Larex inons

Zenstemon confertus ver,
Rrocerus

Zpilobium angustifolinm
Zragaria bracteata
Stipa fimrberizna
Sitanion hysirix
Zedianlaris racemosa
Lomatiun angustatun

Mey

Months
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Wm'
Hieracium graenid
Erlogonun marifolium

Zenstemon menzesii ver.
davidsonid

Areparis macrophylls
Slintonis uniflora
Achlys friphylla
Haplovapmus greendl
Fyrola secunda
Spraguea umbellaka
Iupinus lxallil
fyxola dentata

Shinzphila umbellata ver.
sccidentalis

Sedun arezonsnse

Exiogomun pyrolaefolium var,
soryohagum

Anaphalis margaritaces
Arabls holboellil ver,
Secunda

Aster radulimus
Arabls lyallil
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complex to which its flora is adapted, an ebsence of infiltration,
except upon lava knolls within its area, distinguishes it as a
primery sere, Clearly lodgepole pine and its sssociasted species

are primery invaders, They have, so far, sltered the environment
but little to sllow their replacement, Dead Douglas fir seedlings
are diffused throughout the forest, but no sctive establishment, not
associated with the presence of lava, is apparent,

Over much of the ares of the association, there is a loose
soclal orgenization., In the more mesic portions of the flats, C.
xelutinus constructs a thick layer under the open lodgepole pine
canopy; and benesth it, & verdant met of 2. ganfertus var. progerus,
£. inops, and B. angustifolinm covers the ground, Yet it is
doubtful if the lower layers owe their existence to, or are altered
by, the lodgepele pine camopy., The slight degree of soil and
light aeration do net preclude asctive competition, Actually
growing conditions are at thelr best, 28 is reflected in the plants
themselves,

Primary succession and the youth of the sere zre both confirmed
in these inconsistencies and the proportion of specles in the A and

B columns of the frequence plots (Figure 23),

§, THE Pseudotsugetum iaxifollae tsugesum ASSOCIATION,

1, The Arborescent Symisia: Pseudotsugo~tsuga Union,

Many thousands of years separate this forest union from
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Figure 23, Frequenoy graphs for the synusiae of the Pinet
gontorti nhm assosiations 1 = arborescent synusi
Truteseen 3§ 3 - herbaceous symuu«mphymamm
5 - Kmyar‘l normal; 6 = Raunkaier's normal, The cepital letters
represent the percentage of specics (y-axis) that had the following
m«;nemigis:t:aiog“.tcm:lluntomﬂga - 41 to 60%; D = 61 to
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those of the preceding sssociations., The substrate is deep and
rich. The cenopy is closed end the forest floor derk and bare,
Specles are present vhose seedlings will develop in a very low
intensity of light, and thus perpetuate themselves indefinitely.
This closed stratum ameliorstes envirommental extremes, Mesism,
competition, sciophytic dependance, are all measures of its
composition, This is the middle montene climax forest of the
Cascades (Figure 24),

The sampling and quantitative data are not indicative of
this entire union or of the entire essociation, It extends
over many square miles on both sides of the Western Cascades,
Three stations were selected =round its veripheral convergence
with the lava asseciations, Ihese serve, however, for comparison
with the Nash Crater lava commnities, and are indicative of at
least a2 pert of the association,

In 12 quadrats, a basal ares of 26,219 sguare inches, which
is 83 percent of the total basal srea of 2ll species, wes recorded
for Douglas fir (Table XIII)., In addition, these figures are
from but 25 individuals, Its high freguence of 92 and density of
2.1, together, show its dominance,

Western hemlock and lovely fir have both & density of 17.5
ond a high frequency of 75 and 83 respectively, However, their
basal areas are low in relation to that of Douglas fir and are
but 4 and 7 percent of the total respectively. Table XIIIA
depicts the distribution of sbundances in the various size classes,
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Pigure 24, Closed forest consolidation of the W
Mfﬁ%# + assosiation, The arborescent str )
compo ) ge Douglas fir and western hemlock, A sequence of
size classes is found only in the latter. Little or no development
of the lower synusiae is apparent.
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Table XIII

Phytosociologic data of the Pseudotsugo-tsuga and Roseto-vaccinium unions of the Pseudotsugetum mi!‘ou“
tsugosum association. These are the arborescent and frutescent synusise.

Quantitative L Synthetic
Species Abunde Dens. % Fo Space Presence
Noe % TeAbs Area . % TeCo| A B C

Trees
Pseudotsura taxifolia ( lambert. ) Britte 25 5 2.1 92 26,219 83 % X =
Tsuza heterophylla ( Raf. ) Sarge 198 41 17.5 75 1,164 4 "W ST
Abies amabilis ( Dougls ) Forbes 200 41 175 83 2,262 T % 2 X
Ables zrandis Lindle 28 6 2.3 50 1,006 3 z X =
Pinus monticola Dougls 5 1 0.4 16 901 2 > S S
Taxus brevifolia Nutt. 28 6 2.3 25 28 C - X =
Picea engelmanni ( Parry ) Engelms - - ——— - - e eI

Shrubs
Vacoinium membranaceum Dougle 101 40 8e4 58 1.5 40 x Xox
Rosa gymnocarpa Nutte 43 17 3.4 83 0.2 4 z X =
Hubus vitifolius Ce % S. 17 7 1.4 42 0.1 2 - e
Pachistima myrsinites ( Pursh ) Raf. 42 17 3.3 50 0,7 19 x = x
Acer circinatum Pursh ‘ 9 3 0.7 15 046 15 X = X
.Berberis nervosa Pursh 32 13 246 25 0e3 8 - x X
Ame lanchier florid. Lindl. 4 2 0.3 8 0.4 10 - X -
Castanopsis chrysophylla A. DC, 1 0 0.l 8 040 0 - X -

Abund. - abundance; Dens. = density; % Fe = percent frequency; Nos, - relative abundance; % T. Abe =
percent of total abundance; % TeCe = percent of covered area or of total basal area; A = between
North Santiam Highway and Big Spring Bogg B = Clear lake Junction; C - lava lake.

-
Space is cover for the shrub stratum and basal area for the tree stratum; Area is in square meters
for ‘the shrub layer and in square inches for the tree layers



Table XIIIA

Size cless distribution of the abundance of the sboreal species of
the Pgeudotsuzetun taxifoliae tsugzosum sssociation,

Size classes

Species R 1 2 3 & 5 T
Lsendotsuga taxifolis 16 7 5 3 0 1 25
Zsuga heterophvlla 181 | 4 4 5 3 198
Ables zmabilis 163 13 1 7 6 0 200
Abdes grandis 14 1 5 3 4 R
Pious monticola 3 0 0 0 1 1 5
Taxus brevifolls 23 kd 2 0 0 0o 28
Bloes sngelusood Sosl e A e e

R - reproduction; 1 - 1 1/2" to 21/2"; 2 - 3" to 6"; 3 - 6 1/2"
to 12"; 4 -~ 12 1/2" to 24"; 5 = 24 1/2" and over; T. - total.
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Since western hemlock has sore trees in the lerger size classes
end high sbundance and freguencs, it is slso considered as a
dominant of this stratum, These size class dsta also revesl that
the Douglas fir are large, thet this species has relatively nc
reproduction, -nd that the other two species are the converse,

drand fir and vhite pine are the other two essociation
type specles of this union, Their sociologlc data devose them
a8 sub-dominents, Yew (Zaxus brevifolia) is found only in the
most consolidated pertions of the forest as o scattered low tree,
One Fnglemann spruce wes encountered in reconnsissance,

The above relationships are graphieally illustrated in the
combined quentitetive data of the species' phytogrephs (Figure 25),

2, The Frutescent Symusia: Roseto-vaceinium Union,

Three constants typify this union snd do not seem to be
dependants of the closed forest conditions, but rather tolerants,
Yecclniug nembronacens, Bess SUMMoccrps. Bubus xiiifelius, and
dexberis nerypss form a discontinuous stratum, except in opemings
of the forest or ot its edges. Also in the deep forest, their
form is weak, their vitality low,

The most widely distributed shrub is B, £izngearvs
(frequency 83); wherees V. membremsceum, though oceurring in
patches (frequence 58), has higher density (8.4) and cover
{40 percent of the tetal values (Teble XIII). These together



Figure 25. Phybognphs of the arboreseent stratum of the
Pundat ’ W association, The top radius
€ represe of total abundance; the righthand
radius rapnnnbl percent frequency; the lower radius represents
mumber of size classes oseupied; the lefthand radius represents
the pereent of the total basal area.
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may be more-or-iess considered as co~dominants of this poorly
defined union, The other species occur only at the edge of the
forest =djecent to the laves, vhere the light 1s sufficient for
thelr survival,

3, The Herbaceous Synusia: Linuaeto-cornus Union,

The richness of the species vresent mark the development of
this union (Table XIV), At all stotions, many are constents of
high vitality dependant upon climax forest coaction and reaction.

Twinflover (Linnsga borealls ver. zmerigana) forms a
scattered mat over much of the forest floor (density 7.6 and
frequency 83), Associanted with 1%, to a lesser extent, Cormus
Lanadensis hes a high consolidation except in the older portion
of the forest at Clesr Lake Junection, Also, meny species as
Achlys friphylls end Clintonis uniflora have this same distribution-
&l pattern.

Such ssprophytes as Allotreps virgatzs Saxallerhizs merten-
Slanas and Zyrole aphylls are dependent upon the duff accumlation,
high soil moisture efficiency, and shade offorded by the old,
closed erborescent stratum, Other species a2s Chimsnhila
orun oregenum grov in more opoﬁ sites,

4, Interrelations of the Community,

With the exception of Berberis nervess, the shrubs were unable
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Table XIV
Phytosociologic data of the Linnmeto-cornus union and the bryophytes of the Pseudotsugetum taxifoliae
tsugosum associations This 1s the herbaceous synusiae

uantitative Synthetio

Species Abund. Dense F, Cover Presence
Noe % TeAbs Sqge Mo % TeCo | A B C
Herbs
Linnaea borealis L, var. americana |
T e ~ e Torbes ) Rehder| 92 25 746 83 -— - x X%
M canadensis L. 80 22 6e68 58 — - £ =2 =x
A_cl;la triphylla ( Smith ) DC, 48 13 4.0 66 ——— - x x x
Chimaphila umbellata ( L. ) Nutte vare
occidentalls ( Rydbe ) Blake 43 12 3.4 58 -— - Rk ®
Clintonia uniflora ( Schulte ) Kunth 29 6 2.4 58 - - % X%
Trillium ovatum Pursh 5 2 0.4 25 -— - LR X
Anemone deltoidea Hooke 5 2 0.4 25 -— - - T
Viola glabella Nutte 4 2 0.6 16 - - % X x|
Goodyera decipiens ( Hooke ) Ste John & Consth 2 0 0.2 8 -— - £ 2OE
Anemone oregana Gray 2 0 0.2 8 -—— - X X X '
Allotropa virgata T. % Ge - - -— - J—— - X x x ‘
Corallorhiza mertensiana Bong. - - -— - T— pes; 2l x|
Smilacina sessilifolia ( Baker ) Nutte 15 1 1.2 25 e - . P |
Xerophyllum tenax ( Pursh ) Nutte 4 1 0.3 8 - - x - x|
Pyrola aphylla Smith - - -— - ——e - X X =
Fyrola secunda Le ; 1 3 009 25 — - x e
Tiarella unifoliata Hooke 12 3 1.0 16 -— e X = -
Pyrola bracteata Hooke 6 2 0,5 8 - - x = =
rragaria bracteata Hels 4 3 0.3 8 -— - X = =
Chimaphila menziesii ( R. Bre ) Spreng. — — e e =2 et Pl
Liltorh- convallarioides ( Sw. ) Torrey - - - Ao —— —— %
Adenocaulon bicolor Hooke - - —-— - -——— - T - .-
Disporum oreganum ( Watss ) Be & He - - - - -— - X "
Mosses
Rhytidiadelohus triguestrus ( L., Hedw. )
Varnste - - -— 8 0ol 87 X X%
Bryum miniatum Lesqe. - - -— 8 0,02 13 - X x

Abund, - abundance; Dens, - density; % F. = percent frequency; No. - relative abundance; % Te Ab, =
percent of total abundance; Sqe.Me = square meters of area covered; % T.Ce = percent of covered areaj'
A = betwsen North Santiam Highway and Big Spring Bog; B = Clear lake Junction; C = lava lake.
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to complete their life cycles in the dense forest at Clear Lake
Junction, Along the highway and around clearings or a thinning
of the stand, as 2t Lava Lake and Big Spring stations, the
remaining constents were quite vigorous. Phenologic data of

the plents of this association show no conmspicuous lag behind
their cycles where they have occurred in other forest sssociations
(Table XIVA), The vernal aspect is quite berrenm, however, and

is represented possibly only by Yials Zlzhella, Twinflower

and C. canadensis reach their peaks during the summer, The dark
forest sciocphytes as Goodyera decinlens, Allatrons yirsats,

Loxallorhiza mertensispa, =nd Pyrols aphylla meke up the late
sunmer aspect after the forest becomes warmer snd drier,

The dynemics and state of syngenetical development are
grephically illustrated in the phytographs and size classes
table. The large sized Dougles fir, without reproduction, will
evidently be replaced by the aggressive sﬁeoiu, as western
hemlock and lovely ﬂr. The structursl relationships also
suggest thet the glacial tills were first occupied by Douglas
fir, The few large western hemlock further sugzest = limited
infiltration. But as reaction proceeded, the degree of consolidate
ion increased vto a point of present dominance by the mesic species,
In proportion, fewer Douglas fir were sble to become established
and only a high =zbundance of rather early individusls remsins,
Definite social structure is visible in the number of species
which could only exist in this deep forest environment, In places



Table XIVA

Phenology of the shrubs and herbs of the Psgudotisugetun faxifollsa
Jsuzosun associztion for the May - September growing season of 1949,

Species
Shrubs

Jagcinlun membranscenn
Bosa gymnogarps

Subms xitifolins
Eachistina myrsinites
Acer circinatun
Berberds nervesa
Amelanchier flordda
fastanopsis chrysenhylls
Herbs

linnaea horeslis var,
americansa

Sorms canadensis
Achlys trivhylla

Shimaphila umbellata var
eccldeatalls

Clintonla nniflora
Ixilliun ovatum
Anemone deltoiden
Jiela glabella
Scodyera decipiens
Anemone oregana

May

June

ixg R

x2as

- e s

-xx @

Months
July

@af00
-=-xf
“wdx
gaae
Ree0
®#000
Q000

x@aag
xx R 8
x@ Q0

+ixx
xRRa
8200
zxx@
0 =wew

-4 i L

#8200
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Aug,

000 -
8000
xR&0
Eaee
0000
0000

0000

&@a&00
®000
0000

x@&a
000
00 -~ -
000
dxxR

0000

Sept.

000
000
gaa
000
000
000
X8R

000
000
0‘-

000
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Table XIVA continued

Allotizops virgata vove snee . SxEE 00w vne
Sorallorhiza mextensizna «eew ===t x@80 0000 00 -
Snilacing sessilifolia “mwe m==e xxx @00 0 -~
Jerophyllunm tenax ~mwwe ===x xf 28 @000 000
Zyrols avhylla “cwee eeme ecee bxx@ 777
Tiarells uaifoliata Lot mainie » shB S RAEbNE
Eyrolsa bracteata - e mewe ==-=L& Lxx@ 00
Exagards bracteata cwww weex xXxXx8 B00« ~w-=~
Chinaphils menziesid “wwe =442 L2xx x6@8& 000
Listeris convallarioides ceme «o=dx xxQ@8 800 00~
Adenpgcanlon bigcolox ~emwe wewee «adxx RR88 00~
Disporum gregapun cwom cmenx XBQ8 00 ===

- « floral inactivity; & - in bud; x - flowering; & - flowering
and frulting; 0 - fruiting; ? - unknown,
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where cover is very demse, stratification breaks down, competition
and certein physical minims are too severe, and only saprophytes
are present, Yet these species are the complement of 2 stable
terminus, irreplscesble outside of disturbance, and thus make up
a closely kmit aggregation,

Farthermore the extreme to which consolidation has taken
place is shown in the frequency plots (Figure 28). Vhen
compared to Rsunklaer's normal, class E, indicative of climax
dominants, is very high; class A, indicative of invaders or the
unsteble portion of a flora, is very low., The poor development
of the Roseto-vaeccinium union is reflected in its plot, though
class E is represented and class A is low, Normality is
approached in the herbaceous stratum,

G. The Carexeto-vaccinetum occidentalis ASSOCIATION,

1, The Frutescent Symasisze: Salix Union and Vaccinium
occidentalis Union,

The high lava dam at Big Spring Bog merks the end of = flow
which cuts off a small intermittent dreinage line, Its fen defines
the crescent shape of the bog which drains for 2 short distance
 elong the edge of the lava te the west to dlsappear into its 1lip.

The Lceretum circinail levesum, then, marke the southern boundery
of this small association, amd on the north the Paendotsucetun

laxifolize tsugosum crowds down to its marginel ditch,
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Figuro 26. Trequeney graphs of the synusiae of the P

;% 393% assooiations 1 - arborescent aymas

escent synus 3 ~ herbaceous synusia; 4 - b hybic aymsus
5 = - Kenoyer's numl; 8 - Raunkaier's normal, The capital letters
represent the percembage of specles (y-axis) that hsd the following
frequenciess A = 0 to 20%s B = 21 to 40%; C = 41 to 60%; D = 61

to 80%s B = 81 to 100%.
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Two well defined shrub unions are guite separate over the
bog. Around the shallower edges, a dense thicket or rim of Szlix
iﬁﬁﬂlﬁzian; end 8. ploerl extends 30 feet towards the bog center.
At the very edge of the slightly formed marginal ditch and on
soll, a thin scattering of Alnus sigusia ring the outer circumference
of this union, Mixed in with the willow are Samiucus racemoss
ver. calllcarpa, Amelanchier florida, and Splrses douglesii ver,

Zenzlesid with individuels of Lonlcera invelucrats ver, ledebourii
along its inner periphery. The second union, the Vaccinium

occidentalis union, occuples the center and greater part of the
bog on the deep sedge-peat, intrazonal substrate (Figure 27).

A single sampling transect of 16 quadrats was used to
define area control rather than separate union contrel, The results
in Teble XV unfold the great conmsolidetion of ¥, gecidentalis
portrayed in Figure 27. A density or unit area sbundance of 15,
a frequence of 8l percent are low for its union, Here it is the
only shrub, For the bog as a whole it is the dominant, Of the
remaining shrubs which compose the Salix union, S. scouleriana
and S. piperi have the superior quantitative wvalues,

2. The Herbaceous Synusia: Carex sitchensis Union.

In this lower stratum, there is a grouping as in the shrud

layers. Smilacina sessilifolis, Glvceria npamciflors, Mimulus
dentata, Calemegrostis canadensis, end Cicuta douglasii =re present
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Figure 27, Big Spring Bog oceupied by the Ww
ooaidamut anmhﬁm The salix union forms a
of the boge The imorp»rkmnmgnp

of a dome eover of aco W_ % uwmu.
In the background, ¢ E"% escends edge of the bogs
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Table XV

Phytosociologic data of the Salix and Vaccinium occidentalis unions and the Carex sitchensis union
of the Carexeto-vaccinetum ocoldentalis associstions The former are of the Irutescent synusia and
the latter of the herbaceous.

Species Abundance Density | % ¥. Space®
Noe % TlAt, Area % T. Co

Shrubs
Vaccinium occidentalis Gray 240 82 15,0 8l 36,0 79
Salix scouleriana Barr. 14 5 0.9 6 3.2 7
Salix piperi Bebbs 21 7 1.3 12 2.1 5
Alnus simuata ( Regel ) Rydbe 3 1 0.2 6 2.0 4
Sambucus racemosa L. var ocllion:?n. § Jogt . A A= ¢ i .
 Lonicera involucrata Banks var.

ledebourii Jep. 7 2 0.4 12 0.3 ) |
. Amelanchier florida Lindl. 4 1 042 6 0.4 ) 3
Spireea douglasii Hook vnr(-.ﬂx:::fiosi:"l. X 4 il 5 AP o
Herbs
Cerex sitchensis Presc. 324 64 20.2 87 -— -
Smilnoir.a/ sessilifolia ( Baker ) Nutt, 26 5 1.6 21 p— -
‘Agrostis thurberiana Hitchcook 14 3 0.9 37 -— --
Potentilla palustris ( L, ) Scop. 28 5 1.7 -6 e -
Carex rostrata Stokes 42 8 2.6 12 -— -
| Junous filiformis L., 20 4 1.3 6 -—- -
Carex disperma Dewey

22 4 1.4 6 — -

Larex leptopoda Nacke
Habenaria leucostachys ( Lindl, ) Vatse 5 : 0.2 25 —— -
Glyceria pauciflora Presle 5 1 0.2 6 -— -
Mimulus dentata Nutt, 5 1 0,2 , 12 -—— -
Carex sp. 5 p 1 0.2 6 -— -
Calamagrostis ocanadensis ( Michx. ) Beauve 8 1 0.4 6 A5 o
Cicuta douglasii ( DG. ) C. & R. 2 0 0.1 12, - -
Kimulus primuloides Benth. - - - - p—— P
Hyperioum anacalloides Ce % Se - - -— - —— -

Abund, - abundance; Dens, - density; % &, - percent frequency; No. - relative abundance; 7 T.
Ab, - percant of total abundance; % TeC. = percent of total coversd area.

‘Space is cover and area is in square meters of intercepted area.

Two lodgepole pine were growing in the bog but were not sampled; the bryophytic layer was com=
posed of a solid mat of Rhacomitrium sp. without sporophyvtes.
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only beneath the willow cover. However, this symusia comprises
only one union since elements of the open bog extend into this
zone, Most of the above species are expressly palustrophytes
confined to the shallow water and swampy conditions of the
marginal ditch,

Over the bog, one plant, Carex sitchensis dominates this
union; its high frequence (87) and density (20,2) also brings
into relief its sociologic position since it grows 2¢ high as
Y. sccidentalls (Tsble XV), It is essily the superior plent
irregardless of life tur;n. and thus, was considered a co-dominant
with ¥, ggcidentslis in designating the association,

In open patches of water, Carex restrata, Juncus filiformis,
and Potentila palustris predominate., Only £. rostrats is present
on the slightly higher peat with . sitchensis. Scattered
individusls of Agrostis thurberisna (frequence 37; density 0.9),
and Habenaria leucostachys (¥. 25; D, 0,2) are associated with
the closed cover of C, gitchensis =nd §. rostrsts. One moss

forms a dense lower stratum’,
3, Interrelations of the Community.
The chemico-physical factors which typify a bog environment

1 Unidentifisble ss it apparently produces no sporophytes.
It is believed by Mr, Frank Nichel to be close to the genus

BRhagonitriun.
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define a rather select and quite different floras in any region.
It is not surprising here that few or no affinities with the
surrounding associations are visible in the species 1list,

Smilocins sessilifolis from the climax forest does infiltrate a
short ways inte the bog. And three individuals of one other

specles, Finus coptorts ver. murraysna -- left off of the species
list so as not to introduce an additional layer into the already
erowded table -- are estsblished in the open bog, However,

these are but slight changes, The lack of active hydrarch
succession te the higher forest units illustrates the youth of
the bog. Yet, the physiography of the basin and the drainage
pattern both discount a raising of the water and veat levels to
a height much sbove the present levels, Undoubtably then,
incoming sediments will soon fill in the beg, lower the water
table, and forest enroachment tzke place,

Within the association, one change is taking plece, The
few remeining, small spaces of open water are gradually being filled
in by sedge peat, closely followed by Y. gccidentslis =nd .
slichensis. The extent of the willow band seems fixed by the
depth of the substrate around the shore line, Conceivsbly, as the
bog fills in, it will cover over the pest =nd be followed by the
climax forest stage,

The frequency charts reveal, in both symusisze, wide geps

in the middle of the spectrum (Figure 28). This, then, is a



Figure 28+ Frequency graphs of the unions of the Carexeto-
% oceidentalis assoeiations 1 - frutescent Symusia;
- mﬁg! 'mé!;! 3 - bryophytic synusia; 4 - Raunlkaler's
normal, The capital letters represent percentage of spesics
(y-axis) that had the following frequencies: A = 0 to 20%; B -
21 to 40%; C - 41 to 60%; D - 61 to 80%; E = 81 o 100%.
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primary sere in its first steges of development prior to fluctustion
and replacement.

Throughout the short spring and inte summer, the bog is
covered with water from the melting smows, Dralnage is slow and
only in late summer and early zutumn does the outflow lower the
water teble down into the peat, This is particularly reflected
in the phenology of the lower life forms(Table XVA), Their
life cycles =re often quite short but must very from year to
year depending upon the depth of the snow pack =nd the melting
factors,

Vernal species as S, piperi end £, gscoulerions flowered
behind those of other associations. Many herbs were pushed inte
the smtumncl phase by the high water, including Mimulus primuloides,
Hvperioun snagalleides and Clcute douglasii.

H, THE Aceretum gircinati xerovhyllosum ASSOCIATION,

Lying between the laves end the climax forest, this assoeiation
presents an interrupted belt never more than 10 to 15 feet in
width, As an ecotone commnity of such small srea, it nay not
have adequate unity to attein sssociation status, Its species
are derived from the adjoining associations, and only two species
mey be considered comnstants,

These type species are vine meple and Xerophyllum fensx
(Tables XVI and XVII), Both have low frequence and do not
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Phenology of the shrubs end herbs of the Carexeto-vaccinetum
gccidentelis essocintion for the May - September growing season

of 1949,

Species
Shrubs
Jogciniun occldenkalis
Sallx scoulerians
Salix pigeri

Sapbucus ragcemesa var,
sallicarns

Zonicera invelucrats var,
Jdedebourid

Amelanchier Llorida

Spiraea douglasid ver.
menziesid

Herbs

Sarex sitchensis
Snillacing sessilifolis
Agrostis thurberiona
Lotentills palustrig
Sarex rostrata
duncus filifornis
Sarex disverma

Sarex lepfonods
Habenaris leucestachys

May

June

x

X

Months
J’uly Mg,

#8000 0000

xo-- - . - e

IO"- - o e

no record -

x

x@&80 0000

x@88 0000
88aod0 0000

~-4L x xx0 8

8000 00 = =
x®@880 000 -
000 ===-
~-4xx 8800
xx828& 0000

x@800 0=~

- no record -

- no record -

-=-dx x@80

Sept.

00 -

000

000
000

000



Teble XVA contimued

Slyceria pancifiors "
Mimlns dentata .
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Table XVI

Phytosociolozic data of the Acer circinatum union and the bryophytic layer of the Acerstum circinati
xerophyllosun association.

Quantitative Synthetic
Abund. Dens. % Fe Cover Presence
Nos 7% TeAbs Sqe ke % TeCe | A B C
Shrubs
Acer circinatan Pursh 40 26 33 66 745 79 T x X
Hubus parviflorus Nutte 45 30 347 33 0.2 2 - x x
Pachistima myrsinites ( Pursh ) Raf, 16 10 1.2 33 0,2 2 - x x
| Arotostaphylos nevadensis Gray 9 6 0.7 18 046 6 - = X
Rhamnus purshiana DCe 10 7 0.8 42 0.2 1 X = =
Vaccinium membranaceum Dougle 21 15 1.7 8 0.2 2 - = x
Castanopsis chrysophylla A. DC. 5 3 0.4 8 0.5 6 - = X
Berberis nervosa Pursh 3 2 0.2 8 0.2 1 - - x
Rosa zymnocarpa Nutte 2 i 042 8 B 0.0 0 - = x
Mosses
! Hypnum fertile Sendt. —— - - 18 0.5 77 - x x
Rhacomitrium patens ( Dicks. ) Huebs -— - -— 18 0.2 33 - x x

Abunde - abundance; Dens. = density; % s - percent frequency; No. - relative abundance; % T, Ab. -
percent of total abundance; Sg. Ms = squars meters of area covered; % TeCe = percent of covered area;
A = North Santiam Hizhway; B - near rish lake; C = South Santiam Highway.
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Table XVII

Phytosociologic data of the Xerophyllum tenax union, the herbaceous synusia, of the Aceretum
circinati xerophyllosum association.

Quantitative Synthetie
Species Abundance Density | % Fe Presence
Noe % TeAbe A B C
Xerophyllum tenax ( Pursh ) Nutte 41 30 3.4 53 % -
Asarum caudatum Lindl. 25 18 2.1 25 - x %
Linnmea borealis L. var. americana
T o T rorbes ) Rehder 21 15 1.7 16 - x x
“rillium ovatum Pursh 6 4 0.5 42 X = X
Achlys tripaylla ( Smith ) DC. 3 2 062 25 - x x
Chimaphila umbellata ( L. ) Nutte var.
occidentalis ( Rydb. ) Blk. 2 1 0.2 8 =%
Anemons deltoidea Hooke 9 7 0e7 25 - - X
* Trientalis latifolia Hooke 8 6 047 16 - - x
lertensia paniculata ( Aite. ) G.Don. vare
~ borealis ( lacbr. ) Vimse 4 3 0.3 18 - - x
Hisracium albiflorum Hooke 4 3 0e3 25 - - x
Lotus douglasii Greene 3 2 0e3 8 - = x
cracaria bracteata Hel. 2 2 0.2 16 - = x
Viola glabella Hutte 2 1 062 8 - - x
Llupinus aldicaulis Dougl, 2 1 062 8 - - x
Anemone oregana Sray 1 1 0.1 8 - = x
Smilacina sessilifolia ( Baker ) Nutte 1 1 0.1 8 =
Pteridium aquilinum ( L. ) Kuhn var,
pubescens Underws 1 1 Oel 8 X = -
Antennaria argentea benth. - - — - - - X
Apocynuwn androsaemi®olium L. vare. incanum |
Ae DCqy | == - -— - = Wiy
Lilium washingtonium Kell, - - —— - - w x !
Anaphalis marzaritacea ( L. ) Bs * He -- - - - - o
Vicia americana Muhl. - - -— - - = X
Iris chrysophylla Howe - - -— - - e X
m_l_a_ bracteata Hook. - - —— - - = X
Arenaria macrophvlla Hooke - - — - - - x
lathyrus bijugatus White var. snndb:ri"rii
. white - - -—— - - - X

% fe = vercent frequency; % T. Abe = percent of total abundance; A - North Santiam
Hizhway; B = near i¢ish lake; C - South Santiam Highway,
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preseribe any semblance of sociologle pattera or contimmity. TFor
convenience, the frutescent layer is called the Acer circinstum

union snd the herbaceous layer the Xerophyllum tensx union,
‘ 411 species do, however, on the fluvium, sttain greater growth
form then they do in their respective associations. Also, species
frem the climax forest commence their flowering much earlier in
this ecotone (Table XVIIA),

The long sssociation list is one of influents, most

found at only one station, Moreover, this heterogeneity or
sdmixture is manifest in the frequency disgrsms (Figure 29).
No species are present in class E of both strata. Both strata
superfically appear to be approaching a terminus, and in the
future, no doubt, this belt will be replaced by climex forest,
Soil is present and deep and it is puzzling that there is an
absence of small trees or seedlings in this amaroétly adequate
niche,

I, SYNIGENETICAL TRENDS,

L teries of young priseres such as these present = study of
arrested dynamies, Interchange, extinction, =nd invasion are
negligible forces, The associstions retein their primery
integrity; end allegoric logic, not evidence, is the only index
of the probsble mechanistics of future trensmitations.

Undoubtadly three of the sssociaztions are primery seres:
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Table XVIIA

Phenology of the shrubs and herbs of the Aceretum cireinati

xe%hgllom association for the May « Seplember growing season
) .

Months
Species Yay June July Augs Sept.
Shrubs
Acer circinatum wsex x288 0000 0000 0™~
Rubus parviflorus cwmew wwex XRER ARRO00 0 -
Pachistine myrsinites ceex ZRAA 200208 2868 288
Amhommiounmdenah' «usew xxxf RRRO0 0000 000
Phams purchiana -wee ewew dxff® 0000 000
Vagocinium membranaseun s«woex xxR88 0000 000 wwe
Castanopsis chrysophylla ceee wwww wwed xx88 000
Berberis nervosa ~wwew &dxx® 0000 000C 000
Rosa gymnocarpa “-mewewe wmemwe =uxxf R000 000
Herbs
Xerophyllum tenax cawwx xxx8 RR00 000 « ««=
Asarum caudatum mmmw wmwew= wewd xxxx 000

Linnaea borealis wvar,
americans -wwe weesw 2xxR RRO00 00 -

Trillivm ovatum wwex xR8R R000 000w ===

Achlys triphylls wwwmw Axxf RB000 0000 0 wew

Ch!ughihmbolhum.
oocidentalis « = » » =432 2 4xx x288& 000

Anemone deltoidea wmwwe wmwdy xxxf 28000 0=e-

himli‘l‘ti’olh - e we e = o X xt.o 0w oo = ww

Mertensia paniculata var.
realis ewwe mwwwew xxRR K000 000

Hieracium albiflorum “-wew «wdx xxxx RERSE KOO
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Table XVIIA contimned

salus dengdoald ceme mmme w=dy G808 RRO
Lragaxds heashasks weew cnxx XX088 00-e «nse
Jiala glahalla - B0 record -

dacdms clldesulis weew meex RBER GRO00 0-~
LbEnans arganns wmewe »xx8 @800 0000 =« ==
dnilecing ssssilifelds smmw wmdy 8RO 000 ~==
Apbennaxia arxgenkss - ne record ~

dosgynun spdxpssendfalism ver,
incumn -

e mwew mwwe dxxh ROV

Adlium seshinctontun “ceww weee oxxx RR00 00~
Seabholds nercerlinges wmew =wwx xxx8 GRC8R ROO
Hels suexicans wowwew weoxy BRRE 000« ««-
dxis shxxsanhylls wenee voex xXA8 B00« o»-
sixala hractesta womm wedd 2234z @800 00~
irepaxis mosxoobylia seme camzx BRRBO0 0000 ~» -~
Lotihyrus hijussiug ver,

sandbergii «won wenx xx28 B000 0~-

= = florel insctivity; 4 - in bud; x - flovering: & flovering snd
frulting: 0 - fruiting; ? - unknown,
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Pigure 29. Frequencies of the discontinuous siae of the
ecotone eommunity, the W %& association.
1 « frutescent synusiaj eous synus i ryophytie
- synusia; 4 ~ Raunkaier's normal. The capital letters represent

of sponiu s) that had tho foll. frequencies:
&o?&sn 3 C = 41 to 60%; D - 61 to 80%; E = :
to
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the block basalts of the Agercius cirginmati lavesum; the peats
of the Jzrexelo-vaccipetun eccidentalis; and the ash-lepilli

mentle of the Pinetun contorti lapvillosum. Their species lists
denote their irdividuallty —- a lack of species that might replace

the constants when the latter's reaction alters the present
environments to meke such invasion possible, Perceivebly all three
seres will be replaced in time by the regional climax, the
Zseudotsugetum toxifolise tsugosunm.

A thread of species interchange links together four assoelstions
directly. The herbaceous =nd frutescent species of the Jgersfum
Sizcinatl lavosum slse make up the understory of the Pseudolsuceto-

sbletun lasiocarpis and in the Dsendofisugeto-asbictun laslocarpl o
few seedlings and small trees ore sparingly esteblished of species

which play dominant and sub-dominant roles in the Pseudotsuceto-
abletun grandls. A few shrubs and herbs, as we have seen, slso
are found here from the latter associstion with low gquanitative
values, :

In the Pgendotsugeto-sbietum grandis, the mejor species of
the preceding asseclation occur weakly, and an invasion of climax

species from the Dgeudotsugetunm taxifolise tsusosum are mixed
in te & slight degree in the more mesic stends on the slopes of

Nash Crater,

From these indicetions, then, the Aceretun gircipatum lavosum
will be replaced by the Pasudotsugetg-sbistum lasigesrpi., The
latter in turn will be supplanted by the Pseudotsugeto-abiletun
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Zrandls vhich will be superceded by the reglonal termims, the

Lsendotengetnm faxifoldse tsuzosum,
It is improbsble that the Pgeudotemzeto-sbietun lasiocarni

wes preceded by the Aueretun cireinafl lavesum or the Psendotsuseto-
£bietun grondls by the former, The lavas are young, the individual

aggregations bound by distinct environmental differences, =nd only
traces of reaction sre visible -- such as & slight soil development
in some portions of the Eseudotsugeto-sbictum zpandis.

Iventually the climax forest will cover the bog as it dries
up, since it all but surrounds it, likewise the dry ecotone
vegetetlon betveen the laves and the climex forest will directly
be superceded by the Pseudotsugetun taxifolise fsuzosum, Herbs
end shrubs are alresdy tending towards locsl dominsnce,

Replacement of, or succession onto, the ssh-lapilli flats is
questionable for there ore no present indications, A vast number
of substratal olterations will be necessery by countless generations
of lodgepole pine, Foesidly, climax forest species will be sble
to come in with components of the Paeudotsugeto-sbietun grandis,
Undoubtedly, though, an arberescent cover of Douglas fir will first
dominate, and in the absence of lava, the lower synusise of the
climax forest become established on the new soil, Past evidence
mokes such a supposition tensble, Many paleochronologlc studies
by Hansen of pestglacial forest successions in the Pacific Northe
west sustain a rather constant pettern of change. One such pellen
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record sequence (16, pp.845-847) in the Puget Sound Lowleads

demonstretes the followlng replacement tendencies:

"It is bellieved thet lodgepole existed close to the ice
front, ond was able to invade degleciated terrain almost
inmediately in the wake of the retreating ice, and thrive
until physiegrephic and edaphic stability had been attained
and sufficient time hod elapsed for migration of Douglas fir
end hemlock. The last two species, having = greater longevity,
being of grester stature, and more tolerant of shade, graduslly
replaced the initisl lodgepole pine forests........ The present

successional relationships of Douglas fir and western hemleck
in the Puget Lowland reveal that Douglas fir is » subelimax
species that thrives and persists as a result of zlearing or
burning of the eclimax forest, If a forest is undisturbed

by fire, disease, or cutting for five or six centuries,
Douglas fir is elmost entirely replaced by western hemlock and
other climex dominants,"

J, THE BIOLOGICAL SPECTHUM OF THE TOTAL VEGETATION,

Any collective flora may be divided into classes which are
based upon life-form grouping and response, This is = selective
environmental effect just as are other structural derivations --
namely: stratificatlien, sbundance, presence, dispersion, etc.
Such life-form classes sre founded upon the different positions
of the perianating orgens of plants during the unfovorsble sesson

of the year., A prineiple synthesized by the acute Danish botanist,

C. Raunkiser, femilisr with world climates and floras, who
expanded it into his widely sccepted life-form system (21). In
this large work, he formulated a normsl world spectrum from a
large mumber os species selected at random,

Obviously, the greater the héight. the less protection is
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afforded to the buds, Florss predominately composed of specles
with high buds would be the expression of 2 mild unfavorable
season such as in the tropicel rain forest, Moreover, high
percentages of lower life-forms would be indicative of severe
environment during the unfavorable season, as in tundra.
Oosting (18, p,113) states:

"iyhen a reglonsl spectrum is determined, at lenst one of the
life form percentages will invarishbly exceed the percentage of
that group in the normal spectrum, This outstanding group
is the real measure of the selective nature of the sum totel
of environmental factors involved and the climate can thus be
termed Chamaephytic or Hemicryptophytic, stg., as the case
mey be,"

The life-form spectrum was computed for the specles of all
associctions studied, The class percentages were derived from
life~form designstions sppended to each plant in the alphebetical
species list _of the sppendix, Appeering on this list are many
esteblished ruderals not included in the association lists,

Such are sdventives restricted to the roadsides, Fish Lake pieniec
ground, and the Remount Station dump ground,

One must assume from the data of Table XVIII that the climate
of the Nash Orater reglon is largely Cryptephytic, The Cryptophytic
percentage of 29 strongly exceeds that of normsl (6), There
is also a significant increase in the Hemicryptophytes of this
area == 42 as compared to 26 for the normal, Such a high percentage
of Gryptophytes with a relatively, correspondingly low percentage

of Chaemophytes has been broadly interpreted as characteristic of
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Table XVIII

The life-form spectra of Nash Crater lava flows, other Northwest
Pacific areas, and the world normal,

Region No. of Percentage distributioa of 'Ef,
spps  Fh Ch

Yash Crater Lava Flows 174 200 5.0 42,0 2940 340

Cascade Range e S D8 BB HE NS
Oregon e B8 B8 BHS S DS
Yary's Peak wee 19,0 2,0 540 25,0 0.0
Normal Spectrum e M0 540 8.0 6,0 150

Ph « phanerophytes; Ch - chamacphytes; H - hemicryptophytes;
Cr « eryptophytes; Th « therophytes.
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temperate climates (18, p.113), Nevertheless, northern affinities
ere present, and edaphic =nd geologlec factors in addition to
climate produce a variety of hsbitats and associated species in
this region, A Jryptophytic climate, not recognlzed by Raunkiser,
would seem mors appropristely of a high latitude or oregraphic
vegetation such as the boreal forests of North America, Mary's
Peak, the highest peak in Oregon's coast range, ‘represents strong
boresl parities modified by meritime influence, end hes mich the
same trends as are shown in the Nash Crater spectrun, The differen-
ces botween these two in the Therophytic class probably reflects
the xzeric influence in the latter, The tremendous incresse of
Therophytes and the low percentage of Phanerophytes in the
spectrum for Oregen as a vhele, undoubtedly, is due to the
semi-arid and arid eastern part of the state which makes up

most of Oregon's area,

The spectrun for the Cascade range attests that it, too,
represents a Oryptophytic climate, Also, the low percentage of
Phanerophytes reflects northern offinities, However, its 10.2
percent value may be one caused by disturbsnce since it has a
higher pumber of Therophytes then does the other spectre,

The differenmtisl hebitat extremes would heve been revesled
in an enelysis of spectre for the different commmnities of the
Nash Crater flows, Yet these differences would have been slight,
for still there ere no disturbed or burned sress in these montene
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érisar!e aggregntions. The sbsence of therophytes from all
associstions would discount veristions of high Therophytic
values vhich merk stagzes of subsersl succession, =2 in

sbandoned field oress, The whole spectrum is perhape distorted
since the climex forest conditions sre more favorsble than in the
ares a8 a vhole, The hizh percentage of Meryptophytn over
the normel in conjunction with the Cryptophytic indications
menifests the maritime modifications of = high latitade or
boreal climete, This is =lso spparent in the spectra of the
other three rezlons mentioned,
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V1. ENVIROMMENTAL AWALYSIS

A, MICRO-CLIMATIC FACTORS.

The mean average precipitation of 50 inches hac, as we
have seen, a relatively high effectivity sinece there are high
humidities even during the dry surmer months. The regional
temperatures are likewise moderate, tempered during the wiater
by marine influence, the snow pack, and exclusion of Continental
Polar air by the High Cascades and Rockies:. However, this
regional orographic pattern is altered in the Santiam region
somewhat by degrees of forest consolidation, substrate, and,
to a lesser measure, btopographye

Table XIX presents comparative temperature and humidity
data of two stations maintained during the growing season in
the two extremes of habitat diversity, the open lava and the
elimax forest. During the most effective portion of the grow=-
ing season, which is the last of May, maximum temperatures are
lower in the forest; the nightime difference is 199, and that
during the daytime, 9°. CGround moisture supply and melt water
runoff is still high and the lava mass is still relatively
eools In the first half of July, however, the diurnal ranges
become much greater. The night and day differentials are 16
and 23 degrees respectively. Also, the day maximm average is
103 degrees in the lavas for these 15 days. Minimum temperatures
are always lower in the forest; and, as is to be expected,
there is less of a range between maxima and minima in the forest
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Maximum and nihimum temperatures and relative humidities taken within

the climax forest and in the open lava at ground level for most of

the growing season of 1949,

Period

Station N

H

June 25 to 30

Lava 75

Forest 59
July 1 to 15

Lava 99

Forest 80
July 15 to 31

Lava 68

Forest 76
Mgust 1 to 15

Lava 74

Forest 60
Mgust 15 to 31

Lava 75

Forest 64

N - readings for the hours 8 FM to 8 AM; D . readings for the

Temperatures
Maximam Minimum
D N

Ave H Ave L Ave L

72 73 63 46 48 46
53 62 54 38 40 42
88 107 103 48 51 50
72 90 80 48 48 48
63 85 70 46 51 54
66 84 75 44 48 50
72 96 81 48 51 655
59 62 59 40 45 50
73 86 79 40 45 54
63 66 61 42 45 H4

Ave

556
46

60
56

Humidities

Max Min Ave

100
100

74
84

100
100

70
79

60
72

47
53

40
62

40
53

70
82

hours 8 AM to 8 PM; H - highest maximum temperature; L - lowesi

minimum temperature; Humidity readings are for the twenty four

hours,
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than in the lavas.

The humidity data reflect foggy and light rain interims
diring the summer, & sendition slvésdy shewh in the regiomal
data, even though summer precipitation is very low, On an
average, humidities are fairly high over the lavas, but always
lower than those of the forest, in spite of their high air
temperatures.

These trends are probably accountable both to, cr to the
lack of a heavy forest cover, and to the insolation absorptive
oapacity of the black lava. Beneath a shaded canopy evaporation
is reduced, temperatures are more stable, and soil moisbure is
more effeetives In both stations and for the region as a
whole, air movement is notably absent so that evaporation,
as refleeted by humidities, is more a function of temperature.

Precipitation effectivity is further reflected in the
dm:lca of scoil moisture in the various substrates, which
will be discussed laters

Regional eycles are evident in the inconsistent ring
patterns of lodgepole pine growing on the xerie lapilli flats
and of Douglas Pir in the lapilli-lava ecotone (Figure 30).
Any fluctuatioms in growth or yearly ring increments might be
considered as climatie in such seres where the chresard is
near the eritical minimum.

Part A comprises the plots of four lodgepole pine and
parts B and C are of the peripheral Douglas fir. The apparent
mismatehing may be due to either fluctuating lodgepole pine
consolidation or to a misinterpretation of the rings. Roughly,
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Pigure 30. ©Skeletal plots of the tree ring chronologies of
Douglas fir and lodgepole pine growing near the airstrip. The
height of the column indicates the relative narrowness of a ring in
relation to the neighboring rings or the degree of an unfavorable
year (14, pp.12-16). The letter "b" designates a big ring. Years
are shown across the top of the diagram. A series - lodgepole
pine; B and C = Douglas fir; D - Douglas fir used for chronology of
the lavas.
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however, there appears to be a 50 year cyele, plus or minus
10 years, of no great intensity or divergence.

B. EDAPHIC FACTORS,.

The entire substratal complex, from the ash covered
glacio-fluvial soil to the block basalts and the deep ashw
lapilli mantle, is one of extreme youth for in the profile
ratio, despite the proposed volecaniec chronology, inherited
characters far outweigh acguireds Parent material is evident
at all stations, and even under the climax forest the older
wgeﬁtion and the regional climate have not produced a
stabilized mature soil or montane podzole

The typieal profile of the Pseudotsugetum taxifoliae

tsugosum is, to be sure, ome but recently altered by ash
deposition (Figure 31). Ag1, 02, 03 layers are barely defined,
but humus has become incorporated into 2 feet of the still-
yellow ash to form an Aj. Profile layers below this depth are
not discernable in the coarse yellow glacial till. However,
this substrate is deep. 4%t 10 feet it grades into hard grey
eclays, and thus provides an adequate substrate and root zone
for the larger species. :

The second profile, that of the Aceretum eircinati lavosum,

is not representative of the block lavas u. a whole, Their
composition is one of large black blocks, with large air oreve
jees between =- there is no soil, no profile formed (Figure 32).
Ash and wind-blown inorganic and organic material has been
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Figure 3l. Representative profile diagrams of the gemeral sube
strate under each of the different associations. pH determinations
follow the layer sampled.
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Figure 32. The block basalts of the Aceretum circinati lavosum
association. Note the lack of substrate, the large interstices, and
the herbs growing in the soil pocket.
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washed deep into this jumbled mass. The depicted profile does
illustrate, however, pocket acoumulations which are sufficient
for vine maple and herbs to grows The soil is wind borme, rich
in humus and has top litter and humus layerse.

The adjoining lavas which support the Pseudotsugeto-abietum

lasiocarpi vary little from the preceding substrate. The blocks
are perhaps smaller and the large interstices almost absent
(Figure 33). Its profile, taken from a consclidated kmoll,
reveals both ash and scoria held in the relatively tight matrix.
Here there has been no deep dppoai‘bion of the finer ejectas,

and the scoria is soft, crumbling easily and subject to rapid
decomposition.

The more scorisceocus grey lavas of the Pseudotsugeto-

abietum grandis are even softer and more decomposed. The
profile diagram indicates the solid regolith and its fimer
textured inorganic framework. The A, layers are present and
the humus zone of leaching is fairly well developed.

In the ashelapilli flats of the Pinetum comtorti lapillosum,

mantle transmutation has been negligible undermeath the exist-
ing vegetation. Substratal eonsolidation is evident (Figure
34), and it must not govern opportunity for establishment, as
it does in the preceding lava substrate series. Its profile
has no true Ay layer; its surface is bare, and only scattered
needles and fallen ledgepole pine constitute this layer. Humus
js absent in the upper soil layer, and the parent material
seems as though it has just been deposited.
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Figure 33. The basalts of the Wuﬂ i
association. Note the smaller bloc rstices eo%son
to the receding substrate. Finer-textured materials are trapped
nearer the surface and form a primitive soil.






168

Pigure 34, The coarse ashe-lapilli substrate of the Pinetum
sontorti % illosum associatiomn. Note the poor growth Torm oi the

Todgepole pine,
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The eocotone profile has the same characteristics as that
of the Pseudotsugetum taxifolise tsugosum. AO.aM L.l layers

are similar; however, the parent material is composed of sands
and pebbles sinee the depression forms a chamnnel for early
spring runoff either to Fish or Lava Lakes or to Big Spring
Bog along the face of the lavase

No profile is recorded in Figure 31 for the sedge-peat
intrazonal substrate of the Carexeto-vaccinetum oceidentalis.

A peat core® revealed both the customary gradations from
brown-fibrous peat to marl typical of bogs and a depth of around
15 feet in the centere. The grade of the surrounding slopes
and the width of the marginal diteh, indicate that the edges
must drop off rapidly to this depthe

Aside from the restrictions imposed by the degree of syn=-
thesized regolith available for vegetation, certain properties
and their variance in the different young soils influence the
character and strueture of the flora that each will supporte
One of the most important, perhaps, is soil texture. lany
associated edaphie factors affecting plants are governed by
texture; and textural analysis, perhaps, defines their actions
and potentialities as well as or better than long range
measurements.

Texture affects root pemetration, infiltration, rate of
movement and amounts retained of wmter, fertility, soil
structure, soil atmosphere, and soil temperature (12, pp.

3 Sampled by H. P. Hansen for pollen analysis.
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19-25), Coarse-textured soils have a high measure of infil-
trations Conversely, fine soils have a high degree of runoff
and a smaller amount of effective precipitation awvailable to
plants, Yet the amount infiltrated does move slower in fine-
textured soils and thus more is usable. Nore important, howe
ever, is the amount of water ultimately held after gravitational
water has drained off, The finer inerements of a soil bind
water through adsorption and the smaller the particle the
greater the force of attraction. Thus the percent of silts,
elays, or organie colloids present determines the amount of
water retained for use. In close correlation, strueture or
pore space, depending on texture and colloid aggregation,
defines seration. Large interstitial spaces facilitate gas
exchange so that maximum seration is attained in coarse soils
with low water-holding eapaecity, and the converse is true of
clay-silt soils. In the latter, oxygen lack and high carbon
dioxide content produced by respiration of soil organisms and
roots may be limiting factors.

In coarse soils with free gas interchange, temperatures
tend to approximate those of the atmosphere. Fine soils with
less gas interchange and higher moisture contents tend to have
seasonal lags and lower winter temperatures. In addition,
many mutrient ions are held loosely by the colloid fraection
of a soil so that in general the finer the texture of a soil
the greater its fertility.

Figures 35, 36, and 37 are hydrometrie ourves of the
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texture of layers of the representative assosciation profiles of
Pigure 31. The shape of each ourve indicates the proportions
of sands which settle out in 40 seconds, silts which settle
out in 15 minutes, and those particles up to 0,008 mm, such as
clay and fine silts, which exhibit colloidal properties,
The proportion of coarse-particle siges and the permanent
wilting coefficient == a soil moisture constant regulated by
persent of total colloide == of each layer are shown in
Table XX, v 5

The pockets of soil available for plant growth inm the
block basalts of the Aceretum circinati lavosum have but 14

percent of their total weight of partiecles above 2 ym, Their
curve shows no sand inerements and is highest of all samples
of all profiles in silt content, The remaining total eolloids
are high d.so._ This bears out, then, the wind-blown origin
of the humus and fine inorganiec contents of the pockets,
Their permanent wilting cocefficient of 2,00 much surpasses
those of the other profiles, beyond the elimax forest soils,
and it is indicative of a favorable water balance.

The most immature soil profile, the interstitial ashe
lapilli of the Pseudotsugeto-abietum lasi i, has a low

percentage of coarse material (5), and its curve reveals about
equal proportions of sand and coarse silt-siged particles,
Also, there is an absence of colloidal particles., Thus the
water-holding capacity (PWC 0,02) and fertility are low,

The lower layers of the Pseudotsugeto-abietum grandis
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Table XX

Permanent wilting coefficients and the upper size class inorementsl
of the sampled layers of the representative profiles of the assoc~
iations (Figure 30).

Assoeistion Profile Layers PWC & Above 2 mm
Pseudotsugetum taxifoliae tsugosum

? 2480 15
ellow glacial tilleash 030 10
Aceretum cireinati lavosum

Al 2.00 14
Pinetum contorti lapillosum

Ash 0,00 15

Lapilli 0400 64
Ageretum sircinati xerophyllosum

Fine alluvium 0,03 39

Coarse alluvium 0430 72
Pseudotsugeto-abieotum lasiocarpi

Interstitial ash~lapilli 0,02 5
Pseudotsugeto-abictum grandis

Ashe=lapillie-scoria 0.05 75

Scorias=lapilli 0.08 69

PWC « Permanent wilting coefficients.

1 percent of sample retained on a 2 mm soreen. The texture of
the remainder is shown for each sample in the following
hydrometer curvese.
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profile have curves which are similar to the one curve of the
sbove substrate.s However, the formation of an A1 indieates the
greater favorableness for seedling and herb establishments
Fifty-nine percent of the sample is composed of coarse material
and thus seration is greater; humus colloids are not much
lower, In comparison, these factors together mean less
infiltration is lost to percolation, fertility is higher, and
any seedling establishment is able %o survive the drier portions
of the growing seasone

The two sampled layers of the climax forest soil show,
first in the foot of .&1, 15 percent of coarse materials and a
eurve of little or no coarse sand content, but mostly one of
silt and high colloid content and the highest permanent wilting
percentage (2.80). The second layer does have a proportion
of colloid inerement and is mostly a single-grain coarse silte.

The alluviun layers of the scotone profile are of coarse
structure (39 and 72 percent) with sands and a low silt and
eolloid content, Finally, the most coarse and least favorable
substrate is found in the curves for the Pinetum contorti
lapillosume. The ash layer has 15 percent coarse mterial and

the lapilli stratum 64 percent. Their ourves show the highest
perecent of sand and the lowest amounts of both silt and
colloids. Correspondingly, they have permanent wilting
coefficients that are not measureable. One would expect this,
then to be a consolidated substrate that is infertile, has
maximum infiltration, percolation, and aeration, but minimum



178

mt;er-holding capacity. Also its temperatures would lag but
little behind those of the atmosphere. HMoreover, the low
chresard is demonstrated in the lodgepole pine root pattern
(Pigure 38). Their roots spread out just under the surface
of the substrate where any slight moisture fall can be absorbed
since the lapilli below p'roviéea no gveilable water.

pH determinations were also made for each sampled layer
(Figure 51) along with the other edaphie factors studied, pH
ranged from 5.4 in the upper layer of the climax forest soil
to 646 in the lgpilli of the lodgepole férest substrate. Neo
correlation seems evident,

C. OTHER FACTORS.

Tuman and animal disturbance of the vegetation is not
visible, The highways through the lavas have of course
dw or altered the floral patterns but little, though
many adventives, restricted to the roadsides, have been introe-
duced from the many hay trucks that cross the pass from eastern
to western Oregon during the surmer. A large area of the
lodgepole pine forest south of the highway junetion has been
eleared as an airstrip, This is kept clear of seedlings and
would revert gquickly once abandoned.

Evidences of fire are surprisingly absent, The old
Douglas fir of the Pseudotsugeto-abietum lasiocarpi have

firee=scarred trunks, but younger trees two or three feet in
diameter have never been burned. The near replacement of
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Pigure 38, The arrangement of roots of lodgepole pine near
the substrate surface. Soil moisture from slight precipitations
forms the major portion of available water since the lower
lapilli stratum has no water-holding capacitye.
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Douglas fir in the climax forest suggests that in this region
at least, fire has not altered the vegetation for quite a long
times One spot fire on Lava Trail to Big Spring Bog is around
60 years old as evidenced by the number of rings overlying the
edges of fire scars on several trees.

There seems to be evidence that western hemlock requires
micorrhizal assistance to ecize. Seedlings occur only on
dead wood, their roots covered with a yellow ectotrophie
funguse. In some instances, seedlings as dense as 100 per square
foot are found on halfeburied logs, and are completely absent
from the nearby duff which supports lovely fir seedlings.
Pigure 39 shows this relationship. Note that the line of young
western hemlock lies along the axis of an old loge.

Physiographie influence is rather uniform since the area
slopes to the west. Nash Crater has a dry east-, moist weste
facing effect augmented by the east lnpilli and the west scoria
substrate differences and somewhat lessened by the greater weste
facing insolationes Both eraters, however, act as resevoirs,
and there is seepage from the lower slopes and at their bases.
This ground storage continues into the dry part of the growing
season and provides a mesic habitat in the otherwise porous

substratee.
D, ENVIRONMENTAL CAUSE AND INTEGRATION,.

The rather acute delineation of the separate associations,

their different species complements, their different structures,



Fi 3%, A row of young western hemlock in the climax
forests Its restriection to the old log depiets the dependence
of western hemlock upon an ectotrophie, wood-dwelling micor-
rhiza for its establishment,
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' dispositions of soeial orgamization, and vegetatiomal changes
as the effect ecannot be inberpreted in the light of any ome
specifie o&uno or envirommental factor or factor group, the
cwife. It has besn poluted out that the facbors of thé "organ~
ismo-snvirommental complex” (1, pe48) act eollectively; and
any action of any one factor is qualified by the other factors
and hence cannot be considered as being a limiting factor
(7, pp.l?—ls).; Quantitative envirormentel data only serve to
po‘int thé my- to rather broad expressions of primary, secondary,
or other cause or control of slowly interacting and changing
reactions and coactions which eventually lead any vegetation
to & near harmony or equilibrium in any particular sere, the
climax,

Of the progressive series of linked associations adapted
to the lawvas, the Aceretum cirecinati lavosum is the poorest

developed, the primary lithoxerosere. Its unions are scattered
and show neither any soeial organigation nor a semblance of
dependence, Life cycles are quieckly ecmpleted, and guantitae
tive growth forms are comparatively stumted. It is further
characterized by its extreme stability, lack of arborescent
invasion, and a high ratio of xeric to mesiec adapted forms,

Its area has no available formed substrate except for pockets
of wind-borne materiale. These shallow depositions dry out
early in the growing season since there is no protective
consolidation and temperature or evaporation extremes are high,
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The structure and affinities of the remaining three as-

sociations, the Pseudotsugeto-abietum lasiocarpi, the Pseudow-

tsugeto-abietum grandis, and the Pseudotsugetum taxifoliae

tsugosum tend, respectively, towards greater comsolidation of
the arboreseent union and towards progressive centers of control
for mesic species, In the first, the Pseudotsugeto-abietum

lasioearpi, soecial organization is loose; however, a few dom=
inants of the Castanopsis ehrysophylla and Chimaphile umbellata
unions of the Pseudotsugeto-abietum grandis are present. The
lower strata are made up mostly of species from the Acerstum

ecireinati lavosum which have lower quantitative values.
The Pseudotsugeto~-abietum grandis is composed of the

groatest species complement of all associatioms; its species
are nero mesic than are those of the preceding associations,
and on Nash Crater, climax speecies have become established.
Its structure shows beginnings of biotie dependency and organ-
ization, The dominants are vital and nggruésive-.

Certain envirommental correlation seems evident. In the
Aceretum eireinati lavosum, as we have seen, there is no

available substrate; however, there are suceeeding amounts of
finer material in the lavas of the following two associations.
The substrate of the Pseudotsugeto-abietum lasiocarpi has -.
lower permanent wilting percentage, lower water-holding

capacibty, and thus is less mesic than that of the Pseudotsugeto=

abietum grandis., Perhape this controls initiation, but then

the greater comsolidated structure of each association augments
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mesism through successive degrees of solar radiation inter-
eeption, or sﬁa&ing, retention of the snow pask and ground
storage water into the growing season, and alteration of the
substrates In additiom, the topographiec features of the
craters acting as resevoirs interact with the biotie and edaphie
influences to form the most favorable habitat on the flows,

and their slopes support, to a limited degree, regional

climax species.

The most organized and mesiec association, the Pseudotsugetum
taxifoliae tsugosum, or regionmal elimax, is perhaps defined to
the greatest extent by interspecific competition. Douglas fir,
which is more vital and represented in all size classes in the
more open Fseudotsugeto-abietum grandis, is unable to econtinue

establishment, and the species with shade tolerant seedlings
as western hemlock and lovely fir are replacing it. The lower
strata are represented throughout the association by only
a fow species which are true seciophytes and whieh owe their
existence to the amelioration of the site by the elosed forest
canopys No doubt the available deep substrate accounts im part
for the presence of the ¢limax forest, but sinee reaction has
given it its present high water-holding capacity, biotie
: factors overweigh edaphie. It is also probable that western
hemloek depends upon a conditioning of the site by preceding
Douglas fir forest which is suitable for an associated wood
fungus before it can come in.

The observations and collected researches on the characteristics
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of Pacifie Northwest forest trees by Hansen (15, pp.71=77)
substantiate these findings and add to an interpretation of
their roles in the various associations. Of Douglas fir, he
writes:

"e o « if forest suscession in the Puget Sound region were
continued uninterruptedly for more than five or six eenturies,
Douglas fir would be entirely replaced by the climax species.
Apparently light has been the limiting factor in this region
and, in spibe of its greater seed production, lesser moisture
requirements, its ability to germminate and thrive on poorer
soil, as well as its greater aggressiveness and degree of
general adaptability, the intolerance of its seellings for
shade eventually eliminates Dougles fir from the forest
complexXe « « Judd stated that Douglas fir existed here
only as a temporary type, which paradoxiecally would have
vanished long ago if it had not been for the purging effects
of holocaustie fires. That such fires must have occurred
time and again is evidenced by its high representation
throughout the pollen profiles after it had replaced the post-
glacial pioneer forests of lodgepole pine,"

The eharacteristies and requirements of two other speeies of
the climax forest are discussed as follows:

"Perhaps the prinmcipal limiting factor in its (western
hemlock) distribution is moisture. It is one of the most
tolerant Pacific Northwest sonifers, and if plenty of moisture
is available it will suceessfully compete with other
species. It requires better soil conditions than Douglas
fir, but its seedlings will thrive on sterile soil if suffi-
cient moisture is present. It readily reproduces on the
forest floor and is thus able to maintain itself continu=
ously as long as there is no interruption by fire, permitting
less tolerant species to gain a foothold temporarily. If
there is insufficient moisture, other species, chiefly
Douglas fir, will be able to compete sucecessfully because
light as a limiting factor is supplanted by moisture.

Vhite pine is primarily a montane species, typical of the
Canadian life zone. « « Young trees of white pine are shade
tolerant, but they demand more light with inorease in age.
This permits gormination of seeds and the development of
seedlings, but more tolerant species such as cedar and
hemlock inhibit the development of older trees, and the
olimax develops, gradually replacing white pine through loss
of paremt trees for continued seed production. This is
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somewhat the reverse of the status of Douglas fir whose
seedlings eannot thrive on the forest floor.”

The two remaining associations, the Carexeto-vaceinetum

occidentalis and the Pinebum contorti lapillosum are primary

seres with individualistic floras quite different, separate, and
syngenetically unaf'filiated with the other associations,

The species of the Carexeto-vaccinetum occidentalis are
all palustrophytes adapted to the physio-chemieal conditions
of the peat substrate and the high water table. These con=-

ditions likewise restriet infiltration of species from the sure
rounding communities, Edaphic factors are primary in this
hydrosere,

The Pinebum econtorti lapillosum has, as does the Aceretum

eircinati lavosum, scattered lower unions composed of xerie

species, and in which mesie species from surrounding areas are
unable to exist, The ashelapilli substrate though deep has the
lowest water-holding capacity, and permanent wilting coefficient
of all substrates in the area. Colloids which bind nutrient
jons are absent. This sere, then, is the most xerie and un=
favorable of the seres with available substrates.

| The forest canopy of the sbundant and frequent single
species, lodgepole pine, does mot alter the micro-climste of
the mantle sinee this species is short with a marrow open
crown. Aetually over most o!' the asscciation, the stunted
eondition of the trees indicates that lcdgepole pine is at its
lower limits of tolerance. Its particular xeric adaptations
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and its plastieity to unfavorable sites, which are restrictive
for most Northwest Pacific conifers, explains its presence on
this mantle. Hansen (15, p.72) writes:

"Lodgepole pine is one of the most aggressive and hardy
of the western forest trees. . . The characteristics that
permit its pioneer invaesion of new or disturbed areas are
its aggressiveness and adaptability, its early secd-bearing
age, sometimes at six years, prolific seed produetion,
retention of viability, and wide range of soil tolerance,

+ « The seeds find a favorable place for germination in the
mineral soil, while abundant light permits the seedlings

to flourishes Dense even-aged stands result, growth is slow,
and maturity is attained at about 200 years. Its aggres-
siveness in colonizing areas of edaphic change is shown by
its occurrence on the pumice mantle of the southern Oregon
Cascades. The deposition of the pumice, which probably
destroyed most of the forests in areas of its greatest
depth, resulted in an influx of lodgepole pine in a region
where the climatie elimax is western yellow pine at lower
elevations and spruee-fir at higher elevations. On the coast
the invasion of sand dunes by lodgepole attests to its
aggressive nature in eolonizing areas of unstable edaphie
conditions, « « Two characteristics of lodgepole pine that
inhibit its permanent exisbtence in the climax forest are
its extreme intolerance of shade and its relatively short
life span., After the soil and physiographic conditions
become stabilized, other more tolerant species gain a foothold
in the lodgepole stands and gradually ecrowd it oute These
species, which ineclude hemlock, cedar, spruce, Douglas fir,
yellow pine, larch, and the balsam firs, are all of greater
longevity, and thus outlive the original stand of lodgepole
and provide seed for their contimual occupancy of the site
until fire or some other disturbance permits lodgepole to
reestablish itself,"”

Dead Douglas fir seedlings are seattered throughout the
lodgepole assceiation, but this speeies and its associated
flora are able to exist onm the small knolls of lava that rise
through the ash-lapilli mantle., Such a disposition suggests
that in the ashelapilli, moisture relations are below the
tolerance of Douglas fir seedlings, but that the lava affords

some measure for their survival., This is explained by the



retention of available water under boulders and in their 150
pores when the bulk of the soil has dried out which carries

the young seedlings through the latter or dry portion of the
growing season (22, p.67)e

In the final analysis the whole coniferous complex of the
mid-Cascades first owes its existence to the Cascadian barrier
and the resulting maritime macro-climate, which is orographe-
ically modified, and to the exclusion of Polar Continental air.
In the Nash Crater area, the sharp ecotones, the three primary,
stable seres, and the individuality of the remaining associations
suggests that 'niero-edaphie control is primary -- the different
substrates produced by wvulcanism which occurred perhaps between
480 to 596 years Kgo. ‘

Seecondarily, this control is modified by forest consol=-
idation or lack thereof which produces differences in micro-
climate. Of less importance, perhaps, are localized factors
such as the topographie alteration produeed by the two craters,
and intense biotic influence in the elimax forest.
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VII. SUMMARY

Phytosocioclogie studies were made during the summer of
1946 on several ‘dmlopnental communities located in the
northern portion of the MeKenzie trough of the mid-Cascades
in east~-central Limn County, Oregon.

This area is comprised of a series of different, young
voleanie substrates ejected from two parasitic vents on the
lower western slope of the High Cascades. Basaltic magmas v
flowed west into the lecKenzie trough, and in the waning stages
of this vuleanism, underground differentiation produced mild
explosions of ejecta which built up two symmetric, presently
undissected scoria cones, Little Nash and Nash Craters. To
the lee of the eraters, a deep mantle of ash and lapilli was
deposited.

At the westermmost penetration of the basalts, the tree
ring record of a 638 year old Douglas fir, which was surround-
ed by the lavas, places this volcanic interim from between
460 to 595 years agos

Seven associations were delineated, In each, three
stands were analyzed by nested quadrats along transects for
each stratume These analyses included guantitative measure-
ments of abundanee, percent of total abundance, demsity,
frequency, space occupied and the percent of the total,
phenology, presence, and distribution of abundance of arbor-
escent species in an arbitrary set of size classes. Such
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data help determine dominance, constant or type association
species, syngenetical tremds, and typification of the whole
fabrie of each entity. Edaphic and micro-climatic studies
were also made for an interpretation of cause.

The Aceretum circinati lavosum association is confined

to the black bloek basalts which have large interstices and
no available substrate. Its frutescent layer, the Acer
cireinatum union, is dominated by vine maple (Acer eircinatum).

The lower strata, as is the upper, are incomsistent, their
speoies xerophytice
Four unions make up the Pseudotsugeto-abietum lasiocarpi

assooiation, The arboreal stratum has two dominants, Douglas
fir (Pseudotsuga taxifolia) and subalpine fir (Abies lasio-

carpa)e. The shrub, herb, and moss layers are composed of
the same species as those of the vine maple association,
but the species have lower quantitative values. Furthermore,
this association is found on block basalts which have small
interstices and an available substrate.

The highest developmental association is the Pseudo-
tsugetomabietum grandis. It has the richest species list

and the most consolidated forest cover. Douglas fir and
grand fir (Abies grandis) dominate the upper layer, the
Pseudotsugeto-abies union. Chinguapin (Castanopsis chryso-

phylla) dominates the shrub layer or Castanopsis ehrysophylla
union. The herbaceous layer is oeccupied by the Chimaphila
wibellata union. The available substrate consists of a
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more-eroded, softer scoriaceous lava and a range of finer=-
textured partiecles. '

These three associations show some affinities. Inter-
change of species mark a gradient of mesism from the Acer-
etum eireinati lavosum, the most xeric habitat, through to

the Pseudotsugeto-abietum grandis, the most mesie habitat on
the flows. Texture, degree of profile development, and
permanent wilting coefficient determinations of the sub=-
strates are closely correlated with these affinities, In
the latter assoeiation and on the scoria slopes of Nash
Crater where drainage supplies available moisture late into
the growing season, several species of the climax forest
have come in, but their quantitative wvalues are insufficient
for them to comprise a signifiicant component of the
associations

On the glacial tills around the periphery of the basalts,
the regional or upper montane climax forest aggregation per-

sists as the Pseudotsugetum taxifoliae tsugosum association.

Its upper synusia is the Pseudotsugo-tsuga union. Its con=-
stant dominants are Douglas {ir and western hemlock (Tsugg

heterop}glh). The lower synusiae are discontinuous, only

a few of their species have high vitality, and many sapro=-
phytie seiophytes are present. This is a closed forest;
dependency of many species and stratal developement mark
it as a close=knit community. The substrate has been
altered by the forest and it is deep and rich.
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10. In the elimax forest, Douglas fir are large and the
lower size classes are lacking. Western hemlock and lovely
fir (Abies amabilis), as aggressive species with high
reproduction and lower size class percents, are replacing
Douglas fir in this highly competitive climax phytocoenosise.
Syngenetic trends tie this association rather loosely with
the three related developmental associations previously
sumarized. As reaction ammeliorates principally the sub=
strate and mioro-climate; presumably, the elimax would oc=-

cupy the secoriaceous lavas of the Pseudotsugeto-abietum

grandis, which in turn would replace the Pseudotsugeto-

abietum lasiocarpi. Eventually the latter, then, would take

over. the block basalts of the Aceretum circinati lavosum,

and each stage in turn would prepare the way for the next
until eclimax forest prewvailed over all.

11. The two remaining assoeiations of importance, the Carex-
eto-vaccinetum occidentalis and the Pinetum contorti lapil-

losum, are distinet primary seres of quite different species
complements in which no species from surrounding associations
are gaining a footholds The former assoeiation is composed
of two equally dominant species densely covering the bog,
Carex sitchensis and Vaccinium ooccidentalis. A salix union

forms a belt around the inmer edge of the association. The
species are hydrophytic, and the sere is controlled by the
‘ physio-chemical characteristics of the peat substrate and
the high water table. The latter association is comprised
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of an arboresecent stratum of lodgepole pine, a frutescent
symusia, the Ceanothus velutinus union, and a scattered
herbaceocus union of werophytic herbs, The substrate is
made up of loose ashelapilli which has the lowest water-
holding eapacity, relative fertility, and permanent wilting
coefficient values of all of the available substrates,

The whole coniferous complex owes its existence first to
the modified marine macro-climate produced by the Cascadian
barrier. The abrupt ecotones, the three primary stable ase
sociations of the Nash Crater lava flows suggest that microe
edaphic control is primary. Secondarily this control is
modified by degree of forest consolidation which produces
both competitive and miero-climatic differences.
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APPENDIX

Alphabetical species list of all plants encountered in the lash
Crater lava flows and the peripheral climax forest. Life-form
designations which precede each species are: Ph « phanerophyte;
Ch « chamaephyte; H - hemieryptophyte; Cr - eryptophyte; Th -
th@rOphyt‘. 2

Ph
Ph
Ph
Ph
Ph
H

Cr
Cr
H

H

Cr
Ph

=

Cr
Cr
Ch

Abies amabilis (Dougls) Forbes

Abies comol_oj: Lindl,

Abies grandis Lindl.
Abjes lasiocarpa (Hook.) HNutt.

Ager circinatum Pursh

Achlys triphylla (Smith) DC.
Adenoceaulon bicolor Hooke
Agropyron repens (L.) Beauv.
Agrostis hiemalis (Walt.) B.S.P.
Agrostis thurberjsna Hitcheook
Allotropa virgata T. and G.
Alnus sinuate (Regel) Rydb.
Amelenchier florida Lindl.
Anaphalis margaritacea (L.) B. and H,
Anemone deltoidea Hooke

Anemone oregana Gray
Antennaria argentea Benth.

Antemnaria racemoss Hook.

Apocymum androsaemifolium L. var. ineanum A.DC,.

Arabis holboellii Hornemn. var. secunds (How,) Jepson
Arabis lyallii Wats.




Cr

Cr

Cr

Ph

Ph

Cr

Aretostaphylos columbiana Piper

Arctostaphylos nevadensis Gray
Arenaria macrophylla Hook,

Asarum caudatum Lindle

Aster ledophyllus Gray
Aster radulinus Gray

Aulacomnium androgynum (L.) Schwaegre

Berberis nervosa Pursh

Bromus arenarius Thurb.

Bromus narginatus Hees
Bromus wvulgaris (Hook.) Shear var, eximius Shear

Bryun miniatum Lesq.
Calamagrostis eanadensis (Michx,) Beauv.

Carex disperma Dewey

Carex inops Bailey
Carex leptopoda lmeks

Carex rostrata Stokes

Carex sitchensis Presec.

Carex sp. 1
Carex spe 2

Castanopsis ¢ hylls A.DC,

Castilleja erispula Piper

Ceanothus velutinus Dougle.
Chenepodium album L,

Chimaphila mengiesii (R.Br.) Sprenge
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Chimaphila umbellata (L.) Nubt. var. cccidentalis (Rydb.)

Blake



Cr
Cr

= S

NNNN?N&

Cicuta douglasii (DC,) C. and R,

Clintonia uniflora (Sehult.) Kunth.

Corallorhiza mertensiana Bong.

Cornus canadensis L.

Dactylis glomerata L.

Dicentra formosa (Amdr.) DC.

Diranum scoparium (L.) Hodw,

Disporum oreganum (Wats.) B, and H,

Ditrichum spe
Epilobium angustifolium L.
Epilobium minutum Lindl,

Eriogonum marifolium Torr,

Eriogonum nudum Dougl.

Erioﬁomm pyrolaefolium Hook. var. coryphaeum T. and G,

Feostuca occidentalis Hoolk,

Fragaria bracteata Hel.
Gallium triflorum Miehx.

Geum macrophyllum Willd,

Glyeceria pauciflora Presl,

Goodyera decipiens (Hook.) Ste John and Const,

Habenaria leucostachys (Lindl,) Wats.

Haplopappus greenii Gray

Hieracium albiflorum Hook,.

Hieracium greenii Gray

Homalothecium nuttallii (Wils,) Grout
Holcus lanatus L.




Ph

Cr

Cr
Cr
Cr
Ch

Holodisous glabrescens (Greene) Hel.

Hypericum anagalloides C. and S,

Hypericum scouleri Hook.
_E_iyp_mnn fertile Sendt.

Iris chrysophylla Hows

Juncus filiformis L.
Junous parryii Engelm.
Juniperus communis L. var, sibirica (Burgsd.) Rydb.

Lathyrus bijugatus White var, sandbergii White

Leptobryum pyriforme (L.) Schimp,
Lilium columbianum Hans,
Lilium washingtonium Kell,

Linnaea borealis L. var., americana (Forbes) Rehder

Listera convallarioides (5W,) Torrey
Lolium multiflorum Lam.

Lomatium angustatum (C, and R,) St. John

Lonicera involucrata Banks var, ledebourii Jeps

Lotus douglasii Greene

Lupinus albicaulis Dougle.
Lupinus lyallii Gray

Melilotus indica All.

Mertensia paniculata (Ait,) G, Don var, borealis (Maebr.) Vms.

Mimalus dentata Nutte.

Mimulus primuloides Benth.
Muhlenbergia filiformis (Thurb.) Ryd.
Pachistima myrsinites (Pursh) Raf.,




Cr
Cr
Ch
Ch

Ph
Ph
Ph
Ph

Cr
Cr
Ph

Cr
Cr
Cr
Ph
Ph
Cr

Cr
Cr
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Pedicularis racemosa Dougl.

Penstemon cardwellii How.

Penstemon confertus Dougl. var. procerus (Dougl,) Cov,

Penstemon mengesii Hook. var. davidsonii (Greene) Piper

Penstemon serrulatus lMenzies

Phacelia californica Cham.

Phleum pratense L.

Picea engelmarmi (Parry) Engelm.

Pinus contorta Dougls var. murrayana (Balf.) Engelm.

Pinus monticola Dougls

Pinus ponderosa Dougle

Plantago lanceolata L.

Poa pratensis L.

FPolemonium carneum Gray

Populus trichocarpa T. and G,

Polypodium hesperium Maxon
Polytrichum Juniperinum (Willd,) Hedw.

Polystichum lonchitis (L.) Roth

Potentilla palustris (L.) Scope

Prunus emarginata (Dougl.) Walp.

Pseudotsuga taxifolia (Lambert.) Britt.

Pteridium aguilinum /L.) Kuhn var, pubescens Underw.

Pyrola _Ethlln Smith

Pyrole bracteata Hook,

Pyrola dentata Smith
Pyrola picata Smith




Cr

Ph

Ph
Ph

Ch

=]

Ph
Ph
Ph
Ph
Cr

Cr

Cr
Cr

Pyrola secunda L.

Radioula curvisiliqua (Hook.) Greene
Rhacomitrium lanuginosum (Hedw, ) Brid.

Rhacomitrium patens (Dicks.) Heub.

Rhamnus purshiana DC.
Bhytidiedelphus triguestrus (L., Hedw.) Wars.

Ribes viscosissimum Pursh

Rosa gymnooarpa Nubt.
Rubus gtrviﬂoma Tutt.

Rubus vitifolius C, and S,

Rudbeckia occidentalis Nutt,

Rumex acetosella L.

- Rumex oonﬁlmemtna Yurre.

Rumex occidentalis Wats.

Salix scouleriana Barr,
Sglix piperi Bebb.

Salix Spe
Sambucus racemosa L. var, callicarpa (Greene) Jepson

Saxifraga inbeggifolh Hooke
Serophuleria lanceolata Pursh

Sedum oreponense (Wats.) Peck

Senecio triangularis Hook.

Sitanion hystrix (Nutt.) Smith
Smilacina sessilifolia (Baker) Nutt,
Smilacina racemosa (L.) Desf.
Spergularia rubra (L.) J. and C, Presl.
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Ph

Cr

Cr

Ph
Ph
FPh
Ph
Ch

Cr
Cr

Spiraea douglasii Hook. var. menziesii (Hook.) Presl,

Spraguea umbellata Torr.

Stachys ciliata Dougl.
Stipa thurberiana Piper

Taxus brevifolia Nutts

Thalictrum occidentale Gray
Tiarella unifoliata Hook,

Trifolium pratense L,

Trifolium repens L.
Trientalis latifolia Hook.

Trillium ovatum Pursh

Trisetum spicatum (L.) Richte
Tsuga heterophylla (Rafs) Sarg.
Tguga mertensiana (Bong.) Sarg.

Vaccinium oceidentalis Gray

Vaceinium membranaceun Dougl.

Vacoinium myrtillus L. var. microphyllum Hook.

Verbascum thapsus L.

Vicia americana Muhl,

Viola glabella Nutt.
Woodsia scopulina D.C. Eaton
Xerophyllum tenax (Pursh) Nutte
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