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INTRODUCTINN

It is ndt often one has the opportunity to develop a research project
as an undergraduate. Even less often is one fortunate enough to be able
to carry out this research at a facility as unique as the Taylor Ranch.
On and around the Taylor Ranch, unlimited possibilities for research in
geology, forestry, wildlife, range, soils, microbiolongy, history, and
many other related fields present themselves. Research facilities, such as
the Taylor Ranch, play a very important role in expanding the understanding
of intricate relationships of studies of seemingly separate interests. It
is here the educational experience goes beyond the structured classroom and
textbook memorization to interactions between people sharing practical
experience and recieving "hands on" ‘application of what they have learned.
One "do" is worth ten "sees" and that is what the Taylor Ranch ressearch

facility is all ahout: a-chance to "do."

PURPOSTE

Stated Objectives

In my proposal te justify my project last spring, I stated my initial
objective as describing and classifying the major solls at the Taylor
Ranch and vicinity. Through this work, I was hoping to gain valuable "hands
on" experience in collecting, deseribing, and interpreting soil samples and
developing my s5kills in organizing and conducting soils research.

Achievements

T bhave gained invaluable personal experiencs from wmy work at the Taylor
Ranch, both in furthering my knowledge of soil systems and in understanding
the need to expand my idea of learning to include experiences outside the

scope of the tunnel vision we all tend to look through after labeling
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ourselves wikth a specific field of study.

Primary in my wmind when carrying out my project were ways in which to
apply my knowledge and efforts to make a contribution in maintaining or
“improving the Taylor Ranch as a wilderness research facility. Leaving
little or no evidence of disturbance to the environment vhile carrying out
research is of utmost importance (see PROBLE&S). T also tried to coordinate
my project with the immediate needs and problems concerning soils at the
ranch in which my field of study might be of assistance. Some opportunities
to do this arose such as: Alleviating the "sand trap" problem on the airstrip,
Minimizing domestic animal waste impact without losing its fertility benefits
where such wastes are concentrated, or Reducing erosion and maintaining
the watershed value of streams used for irrigation so this valuable use of
the abundant surface water resources on the ranch are not lost. By far,
however, the most important problem T found.and, from the day T arrived at
the ranch, was determined to improve was the disposal of human fecal waste
in a soil incapable of performing the proper cleansing and filtering action.

My first site for a soil study pit was in the area and the same position
relative to laniforms as the existing outhouse at the time, to confirm the
suspicions.and resorvations T had about this soil. At this site (see map,

site #1, under %Seneral Classifications), T found a very shallow soil depth

to a fluctuating water table that will rise close to the soil surface

in the early spring. At this point, I nlterodvmy project schedule to

find a location with suitable soil depth, .percolation, and distance from a
water source, both surface and ground, to insure the continued high
quality of the water in the area, and further downstroam on the Big Craek

drainage.



After studying landforms, measuring distances to surface water sources,
and making a number of auger test samples, T built a new cuthouse on pit
site #2. (soe map) This spot met the three major criteria for an adequate
site: 1. Distance from surface and ground water as stated in the Management

Plan for the Tdaho Primitive Area] "Toilets must He lo-ated at least 200

feet from live water and not in the water table at wet sites.'" 2., Adequate
soil depth and percolation to allow a trickling filter effect, 3. Within
close proximity to» areas of heaviest use. The new outhouse is located over
300 foet from either Big or Pioneer Creeks, the bottom of the pit is over
six feet from the water table at its highest point of fluctuation, the soil
is fine to coarse loamy sand textured, deep, with no water restrictive clay
layers, and, finally, is close to and actually more accessable than the old
site to the areas of highest usse.

Purpose of This Paper

In writing this paper my goal is to steer clear of just making a
compilation of data to dazzle the reader with numbers and names that need
a code book to understand. My intent by this_paper is to lend to the
better understanding, by both lay people and those with scientific
backgrounds, of snil relationships and how they affect the ecosystem (and

vico-versa) of the Taylor Ranch.

PRORLEM

Achieving the purvoses of my research and this paper necessitated
digging soil observation and sampling pits and boring dozens of auger
samples. As T stated earlier, this work must be undertaken with care to
cause as littls disturbance to the soil system as possible. This means

not only taking care of the surface appearances, but alse minimizing



subsurface HMsturbance. Replacing a clay layer from a five foot depth to the
surface when refilling a pit will obviously reducethe soil permiability at

a site. Due to the extreme local relief of the area and the high erosion

poﬁenhial of the resnlting steep slopss, thers were many areas unsuitable

for digging soil pits. In theso areas it is necessary to maks soil interpretations
by associatinﬁ$o related sites instead of direct observation and sampling.
Throughout my research, I took great care to replace as I removed and not

create any future erosion problems.

The scope of this paper is centéred upon the accomplishment of a
three-fold objorctive: 1.A better understanding of soils and their devclopment.
by the reader, 2 Demonstrating how soils information is useful on a cross
disciplinary leval and, 3 Providing some answers to the question "why is
that kind of soil there?" Throughout my explanations and interpretations
I will use straightforward descriptions and minimize the use of technical
terms and names so that the application of this information can be seen

without requiring a degree in Soil Science to understand.

UNDERSTANDING SOTL5

Sn0ils Defined

3011 is alive; dirt is dead. This is the first and most important
eoncept one must coma tn understand to begin understanding soils. Dirt
is that static, unchanging pile of malerial one sweeps off the floor or
scrapes out from under fingernails. Soll as alive means being in an ever
changing, daveloping state acted upen by anl acting upon the environment

around it. arause the soil its=1f ontwardly shows little evidence of



"life," it iv to many people an inert mass upon which we build our highways
and buildings and plant our crops. A single, all encompassing definition

for the word soil is hard to come by and most definitions contain only

those characteristics important tovthe.person doing the defining. The
geologlst speaks of "s0il materiil," the enginser deals with "shear strengths
and discontinuity," the botonist looks at the "depth of rooting by plants,”
and the archiologist complains about "that stuff covering my digs."

The soil as a whole is "that part of the earth's crust that has properties
reflecting the offects of local or zonal soil forming agents."z Tndividual
soils, .however, .are each unique, independant natural bodies with their
own morphology due Lo a specific combination of the five so0il forming
fattors: Farent material, Climate, Organisms, Topography, and Time.

Thé Tmpartance of 541l Torming Factors

An understanding of snoils is acquired by learning how, why, and where
various soils have developed. To the casual observer, it may appear that
chance determines the type of soil that develops at any location. However,
nothing could be further from the truth for chance plays so small a part in
soil formation and the climate, organisms, parent material, topography,
and time so large a nart, that it is possible to predict the colleétive soil
properties and soil types that will be vresent at a location from information
on the factors governing formation at that location. Conversely, from the
tyve, properties, and pattern of formation of a =e0il at a given location,
one can look bhack in time and obtain an excellent idea of the combination
of influences causing the morpholopy of that soil.

It is for this reason soils information is valuable on an interdisciplinary

level. Whan we study a soil, we study the short term fluctuation and long



term stabilii{y of processes within the ecosystem a soil has formed. We can
"read" the succession of slow physical, chemical, and biological events
from the profile of a soil and determine whether what we sse on the surface

"today" was there "yesterday" and will remain there "tomorrow."

FACTORS OF SOIL FORMATION and the TAYLOR RANCH

Parent Material

Throughout the cycle of soil formation, the original material a soil is
formed from, the parent material, influences the time, rate, degree, and
end product of soil development., Texture, mineral composition (fertility),
reaction (pH), depth, and other soil properties relate to the composition
of "the original material and its resigtance to decomposition by the climate
and organisnms,
PARENT MATERIAL/GEOLOGY ¢ TAYLOR RANCH

Geologically, the Taylor Ranch is situated precissély between three
major formations- that influence the development of differing soil properties
in residual soils (those formed in place) of relatively close proximity.
Though the dominant formation is the granitic mass of the Idaho batholith,
from Big Croesk south this gives way to a major formation of yellowjacket
and hoodoo quartzite with a third formation of black latite and other
intrusive complexes fonnd to the south and east 6f the ranch., Deeper soil
developnent and less course rocky and stony material seem to occur in those
solls derived from the granitic material.

Alpine glaciation during early Pleistoceno times and resultant para-
glacial effects of floods, outwash, and freeze/thaw breakdown of rock

formations also affect the geology and soil parent material of the area.



Heavy deposits of additional transported parent material are carried by

(and removed by) the many streams in the area ranging from stony coarse

sand found in former stream beds (see figure 1) to the very fine sand and silt
found on level flood plains (see figure 2). The constant cutting and filling
action of these streams allow only limited development of these solls which
have many horizons (subsurface soil layers) from multiple alluvial depositions
in the recent geologic past. (also figure 2)

There is little evidence of volecanic or other loessal (irind borne)
deposits in the area, though, undoubtedly, when looking at the geologic
history of this areau, these materials contrituted to the total picture
of soil formation especially on the flat benches and upper meadows where
erosion is minimal.

Climate

Climate iteclf 20y he Airided into soll forming snbfactors such as:
temperature, precipitation, wind,direction, and hamidity. Of primary
importance to the soil forming orocesses ar~ the mean annual temparatures
and precipitation. A region’s climate has a dirsct influence on soil formation
hy determining the extent, rate of, and tyos of weathering that will occur
on parent materinsl with tiwelas well as an in“liencial controybf ﬁho growth
and development of the natnral vegetative types which make up the bulk of
the " soil forming factor; Orcanisms.

CITMATS: Taylor Ranch

Unfortunately, the climato data on the Tayls» Teneh is minimal,
Through information collected at statinns within a one hundred mile radins
nf the ranch, estimates and inferoencnes for mean annmial temnerature and
precipitation »n] thoir monthly variations must serve for research atb

. . 1
e facility insterd of an exact reference., James 7laar " (1273) vlaced



Figure 2. Fluventic Xeraquept at
site *7.

¥altiple alluvial layers
with water table at 3.5

feet.

Dystric Fluventic Xerochrept
at site 12,

Former stream bed of Bip
Creek buried under later
floodwaters.




the moisture regime at fifteen inches annual precipitation, mostly
falling between late fall and early spring (citing a midpoint between
Salmon ranger station and 3ig Creek ranger station). Foss and Savagas
(1967) eite tho area on a regional basis as having bobtweoen sixteen and
twenty four inches of annual precipitation and a mean annual temperature
of approximately 45 °F with a 50 °F annual temperature range. Dr. Dale
Thornburgh? places the ranch in a Xeric moisture regime which is typ-
ified in Mediterranean climates where winters are conl and wat and
summers hot and dry. This moisture coming in winter when evapotrdns-
piration (organism activity) is at a minimum, is particularly effective
for leaching of materials down through the soil.

After studying the soils around the ranch, T place the moisture
regime somewhere helween Yeric and Udic (see fipure ?), which show a
higher fluctuabtion in Lemperature but a2 more even distribution of pra-
cipitation with a peak in théunnths of winter to late spring. Many
areas aflfected by hish waler tables show a tendancy toward an Aquie
moisture regime characterized by saturated soils. T sugzest a mean
annual temperature around 40-45 %

The effect of £onl season preeipitation s most marked on erganism
activity, both misro and macro, which is restricted by low available
moisture in warm months and low temperatures in moist months. Howaver,
on the micro eclimat« level, the topography of the area allows for a
wide eombination and wvariabion in hemperature and moizlure regimes.
Toporraphy

Topography, whera highly varied, plays a key role in modifying

the 1ncal elimate.  The Taylor Ranch area is an excallent example of
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this variation resulting in a large number of microclimates and "sub"
acosystems occurring in a fairly restricted area.
TOPOGRAPHY: Taylor Ranch

Variations in aspect of slope alone causes extreme alteration of
effective precipitation and soil temperatures (soil climate). South
facing slopes will be a‘full moisture regime lower than north slopes
and the soil shows evidence of approaching an Aridic moisture regime
on these south slopes in the past. Higher temperatures in the soil of
south facing slopes favor a high evaporation rate on these sides leaving
much of the water soluble salts and minerals intact within the soil.
North slopes show a much higher precipitation effect: steeper slopes,
greater erosion, and a lower average pH value.(5.94 north-6.85 south*).
These values indicate a higher degree of water leaching down through the
soil profile.or drwn slope rather than evaporating from the surface.

Gravity and surface water erosion due to the long, steep slopes
lend to highly mixed materials in most of the soils, The rough and
jagged surfaces of rocky and stony material throughout the profile of
all but one pit site (see figure 4), indicate constant colluvial depo-
sition from land sloughing, physical dislodgement of material up-slope,
and in some cases short term transport within flood waters.

By modifying rec-ional and local climate, topography causes a wide
variety of ovganlsm type and activity resulting in very marked contrasts

in soil develarmont.,

* saturated pH average of forty four random soil samples
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in its immeliate vicinity .

Populus Trichoecarpa Type (Cottonwood type)

Along the streams and in soils with high water teobles 1s where this
community dominates, Tn it we find aspen, cottenwood, dogwood, hawthorn,
and willow trees in conjunction with a Jush undaerstory resulting in a
large amount of organic matter being deposited on the soil surface.

Their associated shallow, extensive ront systems add much organie matter
under the surface of the soil from the cyclic die off, decomposition, and
regrowth of these roots, The presenco of this community, a primary invadar
of arsas where flood waters have recently receded, inlicates a very young
snil of relatively high organic matter content, an aquic moisture regime
influenced Yy periodic flooding and a high water table, the presence of
clay and reducnd minerals and metals in the 1ower part of the soil nrofile,
and generally » lower percentage of rocky and stony'material compared to
the sands and s5ilts from alluvial depasition.

FPseudotsuega moanziesii~-Physocarpa malvaceus Type
(Douglas Fir-ninebark)

This habitat type dominates and occurs primarily on the north slopss

but is also found on nld stream terraces where the water table has receded

to the point where the Pomlus Trichocarpa type can no lenger compete,
Thera is some enzroachment by this tyns on some protected southerly slopes,
but this is depondant upon a close proxfmity tn a groﬁnd water supply.
Soils assncinted with this type ave typically shallow to moderate in depth
(4 - 7 feet) to a lithie or parslithic contact (renlogi~ rock material),

’

show conspicuous signs of erosinn, and have greater than fifty percent by

)

e 3501ls are unstable

’

volume stones and rocks, on the north slopes. The

and erosivo with most of the organic duff remaining in an undecomposed



Fipure 4. Heavy deposit of colluvium on north-east face
slope.

Fignre 5. Multiple microcl-
imates creanted by wvariable
topopraphy.




Figure 6. Shallow, fine textured
s0il, wet at the bottom. Populus
Trichocarpa ht.

Fluventic Xerochrept Site §3.

il

Figare 7. Typic Larumbrept, Site
Doueglas fir-ninebark ht.




recognizable” form due to lower effective soil temperatures f{rom shading and
retained snow cover inhibiting microorganism activity. Tn the areas where
this type has invaded other habitat types, the s50il more readily reflects the
influence of the original type because of the relatively short establishment
time and lesser subsurface effect of the Douglas fir typo.

sropyron snicatum=alsamorhiza sagitteta Type
(Rluebunch wheatgrass-Balsam root)

A pattern of relatively deep, fertile, and erosively stable soils
cdharacterize the habitat: type dominated by the bunchgrasses. Extensive
root systems by the vegetation associated with this type result in stable,
porous, dark: (high in organic carbon), and well ageregated surface horizons
in these relatively deep, southerly aspect soils. The occurrence of this
vegzotation/snil relationship is most nbvicus on the flat, south facing,
uppar meadows and the more pently sloping sonth slepes, thouch oven on
steeply sloping southern slopes, the soils are stable when not disturbed
by animal éf human activity., Soil temperatures are higher than in the
bottom lands and north slopes and remain relativly high during the cold
wat winter months resulting in a greater soil microorganism activity as
is evidenced by the mollic epipedon ("soft"™ dark surface layer). A lower
affective mristure ragime {sce Topogr.ﬁ-results in a highor base saturation
(more nutrient cntions) and higher pH because of a shallow moisture
penetration depth,

Psendntsuga menziesii-Agronyron spicatum Tvpe
Uouplas fir-Plubunch wheatgrass)

v

This habitat type-is typical of old river terraces and lower slopes
protected from divecl southerly cxposure bult with dryer and warmer soil
influences than those feund on the parth slopes, Tt eonsists of seattered,

invading Douglas fir on a malnly bincherass surface cover. Goils in this



Figure 9. Donglas
fir-bunchgrass
ht.

Figure 8, Bunchgrass ht.




bunchgrass ht.

ir-

Douglas f

Typic Xerumbrept.

a2 10,

Figur
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habitat are of moderate depth, high in organic carbon in the upper surfaca.
erosively stable, and tend to have greaten than 50% by volume stdnes and

>

rocks in the upper profile (three foot depth).

Time

The controlling factor of soil formation. Soil formation, even under
the best combination of conditions created by the other four factors, is
an extremely slew process. One nseds only to refer to the weak to moderate
dcvelopnent of soils formed from glacial deposits of the most recent,
glaciation period, seven %o ten thousand years .ago, to get a perspective
on this factor. Tt fs this factor we must keev in mind when we disturb
the land, either by removing or replacing its cover or by displacing the
soil. All «cosysteme have the ability for recovery and regeneration but
without carefnl consideration by man, what may take years or months or
even minutes to alter, may take thousands of years to repair,
TIME: Taylor Ranch |

One characteristic common to all the soils found on and around the
Taylor Ranch 1g their relatively young stags of dovelspment. Tn the steam

valley the constant eutting and filline action allow soils te develop for

only a relatively short period of timo before Leing swept away in flood waters

or buried under new sodiments. The steecp slopes nf the area have caused
snil erasion to koep'pacé with formation and in somn casos will not allow
any formation to occur al all, The areas that seem to be stablizing, have
only "recently" done so and could easilgiaisrupted by a slight change in
climate or land use. Though some geologic formations in the area date back
to the hindreds of millions of years 57, long term soil development has nnt

in the past and most likely will not occur in the future due to the



regions dynamie succession of deposits, removals, and tranfers.

CONCLUSION

I count this past summer as being the greatest educational experience
T have had in five years of eollege study, The Taylor Ranch is an ideal
wilderness research facility for a vast varioty of natural science
disciplines. TIn addition to this it sorves 4 function in providing students
with a chance tn confront the depths of their ignorance in understanding
the conplexities and interactions in nature that defy the printed word or
pictoral reproduction,

As a breal from tradition, T will refrain from repeating highlights of
or summarizing this paper. My attempt’, in writing this report, is to demonstrate
the valne of s0ils rosesarch to:the better understanding of soils relationships
to other natural scienece diseiplines, people in land manacenent positions,
and situations in our everyday lives.

Past researchers have made generalizations and educated guesses about
"the .s0il" around the Taylor Ranch. (By the way there are soils at the ranch,
not the soil) Gvidence of charcoal at a four to seven inch depth in sites

b, 5

- 9

and 15, completely reverse past claims that there is no evidencs of

fire influencs on the vegetative ecnver, Historie, ‘long term, climatological
influences "impr{nt” themselves in 4 soil and allow us to draw some
conclusions as to why we see what we see on the surflacc'today (though the
collection of daily weather data would be invaluable, especially at a research
station).

Soils are always affected by and will affect land use decisions.

Thus, knowledge of the positive and/or negative aspects of these decisions
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before the manifestation of their results should be placed on the balance
when welghing the pres and cons of a management dscision.

Finally, wa come to the everyday value of soils information such as:
the placemsnt of an onLhouss, Lhe position of » building, the irrigation of
the land, or the stabilization of a highly disturbed system such as an
airplane landing strip. An understanding of soils as systems with multiple
influences can save time, money, and the land, Consulbting a soil scientist

is not aluways nzasssary, bubt common sense consultation with the seil is.



GENWRAL CLASSIFICATIONS: Soil Pit Sites



The f»1lowing are general soil classifications (Order-Suborder-Great and Sub
TGroup) of th® soils at the sites located on the map. Four other pits
were located off the map and like pitsclt;-13iand (14, were not classified
but used to to develop this study. This is not a strict slassification as

my past experience in soil classification is limited,

1. Fluvaquentic Humaquept
2. Dystric Fluventic Xerochrept
3, TFluventic Xerochrept
Ly, Pachic Xerumbrept

5. Typic Xerumbrept

6.  Typic Haplaquept

7. Fluventic Xoraquent ™
2, Tluventic Xerumbrept
2. Entic Xerumbrept

10. TypiclHaploxeroll

12. Fluventic Xerochrept

15, Lithic Xerumbrept

The formative elements of the names reflect influennes of the formation

factors. FExample: Site 15, An Tnceptisol {youns) with an umhric epipedon
(dark, deep surface), having a‘xeric moisture/
temperaturs regime and a Lithic contacl (soil
formation influences down tn pgeologic rock
material,
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