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Intensive studies of the mineral cycling process in young-growth
Douglas-fir stands.have been in progress at the R. H. Thompson
Research Center since 1966. During this time, a substantial body
of information has been collected on the amounts, pathways, rates
of transfer, and mechanisms that control transfer of elements in
the mineral cycling process in this ecosystem. These studies have
had two major objectives: (1) to provide information describing
the changes in mineral cycling as the stand grows, and (2) to examine
the year-to-year variation in the mineral cycling process. More
recently, a third objective has been to examine the relation between
climatic factors and the various mechanisms that control rates
of transfer along the transfer pathways.

The climate, soils, vegetation, and geology of this research
site are described in detail by Cole and Gessel (1968). Field
and laboratory methods used here for evaluation of elerrent.al transfer
are presented by Cole, Gessel, and Dice (1967) and Cole and Gessel
(1968).

The major effort during the past year has been aimed at maintaining
the continuous monitoring of the mineral cycling process at the
intensive site. In addition, facilities were installed to permit
coordination between the mineral cycling studies and the productivity
and net assimilation studies of Drs. Scott and Walker. At the
same time, however, a portion of the activity of the intensive
study group has been aimed at increasing the resolution and reliability
of measurements being made.

A preliminary study of cation transfer data for the 1970-1971
growing season is given in Table 1. For purposes of comparison,
some data of cation transfers during the 1965-1966 growing season
(Cole, Gessel, and Dice, 1967) are also presented. Data of the
nutrient uptake for the 1970-1971 growing season are not yet available.

Comparison of the 1970-71 growing season data with that of
the 1965-66 growing season reveals some rather substantial differences
in both overall quantity of transfer and in the relative importance
of the various pathways.

For example, input of calcium and potassium by precipitation
was increased roughly four-fold over the earlier period. This
increase may correspond with a general increase in atmospheric
pollution in the Puget Sound basin.

The quantity of calcium and potassium returned to the soil
surface from above-ground vegetation was also increased over the
1965-66 period. Return through litterfall showed the smallest
increase; here, calcium return increased about 50 percent and potassium
return increased about 100 percent. Return of calcium and potassium
by stemflow showed a substantial increase; about a 25-fold increase
for calcium and about 35-fold for potassium over the earlier period.
Increases in transfer by crown wash were intermediate, between
those of litterfall and throughfall.
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A large portion of the reported increases in transfer may
result from climatic factors. The spring and early summer of 1971
were exceptionally wet with above-average precipitation to July.
Heavy rainfall tends to produce a disproportionate increase in
stemflow volume over crownwash. In addition, stemflow seldom occurs
during the active growing season of Douglas-fir. As a consequence,
the stemflow data may be considerably above normal. The throughfall
data much more proportionately reflect the above-average precipitation
of the 1970-71 season.

Leaching of calcium and potassium from the forest floor and
through the soil profile is also several times higher than for
the 1965-66 season. These increases may also be related to the
above-average spring precipitation.

Variations in the rates of return of calcium to the soil surface
during the year at individual sampling locations are shown in Figure
1. These data are plotted with precipitation over the period reported.
Peak periods of the return of elements obviously do not correspond
to peaks in precipitation. Peak litterfall occurs in the autumn
with a minor peak during the spring storms of March, but peaks
of return by stemflow and throughfall occur during the warmer months
when precipitation is more moderate. Similar patterns were observed
for the return of magnesium and potassium. Transfer of sodium
in solution is somewhat related to climatic variables. The highest
concentrations of sodium in throughfall and stemflow correspond
to peaks in input from precipitation. These peaks occur during
periods when strong storm activity is moving inland from the oceans,
especially during October and March. Minor increases in calcium,
magnesium, and potassium are also observed at these times.

Leaching of calcium into the soil follows patterns similar
to that of the return of elements to the soil surface (Figure 2).
The periods of peak transfer occur during the spring and fall.
These are periods when temperature conditions permit relatively
high microorganismal activity, and soil moisture flow is sufficient
to flush the products of this activity into and through the soil.
Similar patterns of behavior were observed for the other cations.

In summary, changes in the mineral cycling process over a
five-year period have generally been in the direction of increased
transfer rates. A portion of this apparent increase probably results
from differences in precipitation distribution. An additional
cause of the general increase in rate of transfer is probably the
general increase in biomass since 1965-66. Increased occupancy
of the site and the corresponding increase in demand for nutrient
elements may be manifested in an increased rate of mineral cycling.
Projected research is aimed at examining this possibility.
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Figure 1. Rates of calcium transfer between vegetation and soil at some individual data collection
locations during growing season of 1970-1971. Transfers are plotted with precipitation.
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Figure 2. Rates of calcium leaching through soil profile and rate of precipitation during growing season of
1970-1971.



Table 1 , i GNU. LI TR iJSF1R OF :ELE lS HE Weal COI4ONENTS OF THE ECOSYSTEM

Calcium (g/m2) Magnesium (g/m2) Potassium (g/m2) Sodium(g/m2)

1 2 1 2 1 2 1 2

Precipitation 0.28 0.93 ND 0.22 0.08 0.147 ND 1.68
Throughfall 0.35 2.05 ND 0.49 1.07 2.83 ND 2.59

Stemflow 0.11 3.85 ND 0.60 0.16 14.00 ND 2.30

Litterfall 1.11 1.78 ND 0.20 0.27 0.147 ND 0.07

Leaching: 1. Forest floor 1.71 3.87 ND 1.10 1.05 2.60 ND 2.18

2. Al horiz ND 14.27 ND 2.28 ND 2.53 ND 2.142

3. One meter deep 0.145 2.514 ND 1.87 0.1 0.59 ND 1.17

1. Period reported May, 1970 to May, 1971.

Transfers measured during 1965-66 growing season. Reported by Cole, Gessel and Dice, 1967.

Transfers measured during 1970-71 growing season.


