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ABSTRACT

This is the annual report from the investigators responsible for soil
characterization at the Findley Lake watershed. Soil characterization
is complete for two soils and is in progress on six others. Site

preparation for years 3 and 4 is complete except for lysimeter
installation.

INTRODUCTION

The objectives of the soil weathering processes study were delineated
in the May 1971, year-2, proposal of the Coniferous Forest Biome. The
long-range objective was to understand soil weathering processes and
their relation to biogeochemical cycling. A preliminary step in
obtaining the objective was to acquire a detailed knowledge of the
chemical, physical, and mineralogical characteristics of the soil system.
The year -2 study focused on the measurement of the chemical and

.mineralogical properties of the major soils in the Findley Lake
watershed.

In March 1972, Dr. Michael Singer was added to the program as a
principal coinvestigator in the biogeochemical cycling study. He

has the primary responsibility for the characterization of the soils.

REVIEW OF WORK COMPLETED IN YEAR 2

Characterization of soil samples from two soil profiles collected in
year l was completed before the year-2 field season began. The completed
analyses include particle size analysis, clay and silt mineralogy,
differential thermal analysis, pH, organic matter content and
characterization, amorphous, crystalline, and organic bound iron and
aluminum determination, total nitrogen determination, cation exchange
capacity, and exchangeable calcium, magnesium, sodium, postassium, and
hydrogen analyses. The data from the two profiles showed that both the
meadow and forested soils of the steep slopes have been greately in-
fluenced by three layers of volcanic ash. X-ray analysis confirmed
the presence of the Mt. St. Helens W and Y and the Mt. Mazama ashes.
Organic matter content and organic bound iron content confirmed the
presence of buried A horizons in the soils. Thus, the initial hypothesis
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of multiple soil-forming episodes during the last 15,000 years has been
strengthened. The detection and analysis of datable ashes, datable
charcoal layers, and buried A horizons will lead to further understandi7g
of the historical aspect of soil development. The initial data that hale
been gathered are being used to understand and quantify the degrees of
soil development and the occurrence of catastrophic events such as
landslides and volcanic eruptions. This fulfills one of the objectives
of the project. Further, soils cf the subalpine zone have not been
thoroughly investigated. These data contribute to the goal of delineating
the soil resources of the state so that they may be wisely used.
Quantification of certain characteristics such as the iron, aluminum,
and organic matter distribution will aid in the classification of these
soils in the present scheme o; soil classification.

Additional soil sampling in the Findley Lake watershed was delayed until
July 1972 because of the snow cover in the watershed. Late in July,
samples were collected from all horizons of the remaining unsampled
major soil-vegetation groups as delineated by Bockheim and Ugolini (1971)
(Figure 1). Six profiles were sampled, and characterization of the soil
samples is currently being completed.

In addition to the soil sampling and laboratory analyses, sites were
selected and prepared for lysimeter installation. Six sites were
chosen for intensive study in years 3 and 4. Three of these sites are
forested soils formed on mixed materials on the ridge tops, and three
are forested soils formed on mixed materials in the cirque basin (Figure 1).
Because of a manufacturer's delay, the tension lysimeters have not been
installed (October 1972), but they should be installed before snow ends
the field season. Considerable time has been used to prepare the sites
and equipment for the lysimeters. Installation of the lysimeters will
permit the in situ study of soil-weathering processes. In addition to
the in situ study, laboratory study of soil-weathering phenomenon are
planned for the end of year 2. Soil samples, and needles from the two
dominant tree species (Pacific Silver Fir Abies amabalis, and Mountain
Hemlock 1su9a mertensiana) have been collected for use in a column study.
The column study is being started as the field season ends.

Temperature probes were installed at five depths in a soil at one of the
lower sites (Figure 1) and at three depths within the soil of a ridge
site (Figure 1). Soil temperatures have been monitored weekly since
August 1, 1972. It is apparent that the temperature regime at the ridge
site is different than that on the cirque floor. This has direct con-
sequences on growth of vegetation, soil formation, and nutrient cycling.
Thus far, the temperatures at the surface and through the profile have
been lower at the ridge site than the temperatures at the cirque site.

Four porous Cup tensiometers were installed at four depths at one of the
ridge sites (Figure 1) and six tensiometers were installed at three
depths at two of the lower sites (Figure 1). Both the temperature
probes and tensiometers were placed within soil horizons. Soil moisture
data gathered from these tensiometers indicated that the soils drain
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rapidly after a precipitation event. The soils have remained at or

near field capacity (approximately 0.1 atmosphere) for all of September

and October.

Three 0.01-ha surface runoff plots were installed in the cirque in
order to collect surface runoff water samples and to measure surface
runoff volume from a known area. Water samples collected at these
installations will be analyzed for nutrients as part of the nutrient
cycling effort in the watershed. 'Ten 111iter bottles with 16-cm funnels

were put along the west talus slope in order to collect water running
over the surface of the talus. The chemistry of these water samples
will be analyzed. These data, combined with those from the lysimeter
study, hydrologic study, lake water chemistry study, and precipitation-
throughfall study will contribute to a greatly increased knowledge of
the hydrology and nutrient flow of the watershed.

Snow cores were taken for analysis in March 1972 The data from these
cores have been reported in an internal report (Singer 1972). Although

this work is not directly related to soil-weathering processes, the
data are useful because they provide information on the nutrient
content of the water which is likely to pass through the soil and
they provide useful data to other researchers studying the various
aspects of nutrient cycling.

CONCLUSION

Considerable progress has been made in completing the year-2 goal of
characterizing the soil of Findley Lake. Before the year-3 field
season begins, the soil characterization will be completed. In

addition, considerable preliminary work for years 3 and It is underway.

This includes the establishment of lysimeter sites and the collection
of soil and litter samples for column work in the laboratory. Tallus
runoff and precipitation samples have been collected and will be
analyzed for nutrients in year 3. Some of this work ;rill be assumed
by hydrologists once they have installed permanent meteorology
equipment and a weir at the Findley Lake outlet. Par of the objective
of this project has been met. The remainder will be completed before
the year-3 field season begins. Complete data on two of the major
soils is available, and all data will be in the data bank by the end
of year 2.
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FINDLEY LAKE SOIL DATA SUMMARY

FOR

PARTICLE SIZE ANALYSIS

SOIL HORIZON DEPTH % % % % % % % % % % % $ TEXTURAL CLASS
CM >2 mm VCOS COS MS FS VFS S CoSI MSi FiSi Si C

801 All 0-18 1.19 2.76 15.91 15.03 11.39 5.27 50.36 6.61 11.65 1.14 19.41 30.20 Sandy Clay Loam
802 A12 18-21 1.73 0.68 5.02 6.80 11.16 8.78 32.45 12.25 19.86 1.41 33.53 34.00 Clay Loam
803 IICb 21-40 0.00 0.13 0.48 1.42 15.20 10.00 27.25 13.91 26.77 2.71 29.34 43.40 Clay Loam
804 IIIA16 40-47 17.02

9
11.98 8.60 5.13 10.15 7.48 43.34 8.60 15.71 3.61 27.93 28.69 Clay Loam

805 III82b 47-52 24.5 25.52 18.24 8.90 11.42 4.86 68.96 4.21 6.22 2.12 12.56 18.46 Sandy Loam
806 IIICb 52-78 32.10 30.36 19.66 8.97 10.30 4.54 73.85 4.00 6.12 1.76 11.90 14.23 Sandy Loam

901 01 8- 0 2.09 - --- ----- ----- Organic
902 IIAI 0-15 0.00 4.83 30.76 25.42 9.58 1.91 5.52 21.73 Sandy Clay Loam
903 IIIA2b 15-24 6.19 2.56 4.3 1 3.36 13.01 . 3.11 13.37 19.05 3.56 35.92 29.95 Clay Loam
904 IVB2irb 24-42 33.55 16.27 12.59 6.49 11.56 5.98 52.79 6.42 10.72 2.61 19.75 27.42 Sandy Clay Loam



FINDLEY LAKE SOIL DATA SUMMARY

SOIL HORIZON DEPTH e
H

($) Al (%

N

CRYSTALLINE AMORPHOUS ORGANIC CRYSTALLINE AMORPHOUS ORGANIC

801 All 0-18 0.00 0.26 0.22 0.05 0.00 1.04
802 A12 18-21 0.49 0.00 1.09 0.00 1.65 1.41
803 I ICb 21-40 0.30 0.54 0.23 0.00 3.19 0.86
804 IIIAlb 40-47 0.87 0.26 0.75 0.00 1.68 1.18
805 IIIB2b 47-52 0.68 0.00 0.62 0.00 0.97 0.52
806 IIICb 52-78 0.11 0.32 0.08 0.00 1.47 0.59

901 Ol 8- 0 0.04 0.05 0.24 0.13 0.00 1.49
902 IIA1 0-15 0.02 0.02 0.08 0.00 0.01 0.72
903 IIIA2b 15-24

a
0.09 0.00 0.44 0.15 0.05 1.54

904 IVE32irb 24-42 1.12 0.39 0.41 0.00 1.50 2.09
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FINDLEY LAKE SOIL DATA SUMMARY

SOIL HORIZON DEPTH

CM
C

%
N
%

C/N O.M.

$

HUMIC
ACID %

FULVIC
ACID %

H/F

801

802

All 0-18 13.06 0.47 27.7 22.52 26.36 73.63 0.35A12 18-21 7.01 0.47 14.9 12.10 13.60 86.39 0 15803 IICb 21-40 3.52 0.26 13.5 6.07 0.30 99.70

.

0 003804 IIIAIb 40-47 4.47 0.22 20.37.70 49.52 50.48

.

0 98805 IIIB2b 47-52 1.04 0.07 14.8 1.79 31.76 68.24

.

0 46806 IIICb 52-78 0.75 0.05 15.01.30 26.53 73.47

.

0.36

901 01 8- 0 39.23 1.32 29.7 67.64 62.49 37.51 1 66902 IIAI 0-15 4.46 0.25 17.8 7.69 43.72 56.28

.

0.77
903 IIIA2b 15-24 11.27 0.27 41.7 19.43 21.78 78.22 0 28904 IVB21rb 24-42 5.90 0.17 34.7 10.17 2.91 97.09

.

0.03

% of total carbon: Therefore %H + %f 100.
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Figure 1. Soil-vegetation map'of Findley Lake watershed.


