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Completed Work

More than 600 increment cores from approximately 300 trees that
were sampled in the summer of 1984 have now been mounted, sanded and

crossdated. We have completed the measurement of all of the Osha
Mountain and Burned Mountain cores that were collected in 1982. At this

time we have finished measuring approximately half of the samples '

collected during the 1984 season.

The 1982 Osha and Burned Mountain data has also been processed
through the computer procedures of standardization and filtering, and
some preliminary graphical comparisons. The data from these sites
indicate that further processing should result in some useful and
interesting growth loss information. With the addition of these two
sites, we will have a data set based on five different sites on the
Carson National Forest: Capulin Canyon, Garcia Park, Cabresto Canyon,
Osha Mountain, and Burned Mountain.

Some Preliminary Observations

Analysis of the Osha and Burned Mountain ponderosa pine (PIPO) and
Douglas -fir (PSME) has revealed a number of interesting effects. The
ring widths from a set of older PSME trees at Osha Mountain are shown in
Fig. 1. The smoothed lines are cubic spline standardizing curves fit to
each series (to remove biological growth trend) and the curve at the
bottom is the mean of all these standardized series, plus the standardized
series of seven younger trees that established after about 1900. (This

mean series will include approximately 60 more trees when all measurements
and analyses are completed, and the final standardization of the trees
that are shown will probably involve different curve -fits than are shown).

It is apparent that there were several low growth periods before 1900.
After 1900 there was a striking increase in growth for about a 30 year
period (1900- 1930). It is possible that these low growth periods were
caused by budworm defoliation in a series of outbreaks during the 1800's,
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culminating in a severe outbreak before the turn of the century, followed
by significant mortality and subsequent growth release of surviving trees.
I would add that the trees in Fig. 1 were the largest and oldest trees
that we could find within the study plots and surrounding area, and all
of the other trees were of an age class that apparently established after
1900. It is also possible that there may have been a fire in this stand
just before the turn of the century or a timber harvest, however, I did
not note any fire scars or stumps. These possibilities need to be
studied further.

Figure 2 shows plots of the filtered chronologies (high frequency
changes in year -to -year growth removed) from Osha and Burned Mountain.
These are the mean site chronologies that contain approximately twenty
trees each. They will include at least 50 more trees each when all of
the data is analyzed. The PIPO chronologies at the sites are the smooth
lines and the PSME chronologies are the lines with triangles. Notice that
some periods of noticeable growth decline in the PSME not reflected in
the corresponding PIPO curves, are similar between Osha and Burned
Mountain, despite the fact that the sites are on opposite sides of the
Carson (Osha is on the far east, Burned Mountain on the far west side).
Periods of PSME growth decline that may have been caused by budworm are:
Osha Mountain - 1770s, 1820, 1870 -80, late 1890s, 1940s, current decline
just starting 1979. Burned Mountain - 1820, 1870 -80, 1890s, 1920 -30s,
1970 to present.

Given the comparisons in Fig. 2 it appears that budworm may indeed
have been an active agent in some forests in Northern New Mexico before
the twentieth century, however, since we have no historical documentation
(written evidence) to check against these observed periods, we cannot be
certain. The suggestion of nineteenth century budworm outbreaks does
seem stronger now than before when data was available for only three
sites. Figure 3 is the plots of the filtered mean chronologies from
Capulin, Garcia Park, and Cabresto Canyon (radial growth loss data from
these sites was reported in Swetnam (1983)1). The arrows indicate periods
of growth decline corresponding to documented outbreaks (Forest Service
records) in these areas. Note also that there appear to be periods of low
PSME growth just prior to 1900 in all three sites, as well as during the
1860s in Capulin and 1860 to 1880 in Garcia Park.

When the additional samples collected in 1984 are added to all of
the different data sets from each site we may have a clearer picture of
long term budworm occurrence. The preliminary observations suggest the
potential for developing a chronology of budworm outbreaks during the past
150 years or longer, including some relative measures of intensities and
time between outbreaks.

Remaining Work

Approximately half of all collections obtained in 1984 still need
to be measured. Computer analysis has just begun on the completed
measurements. Overall, we seem to be a bit behind schedule in getting
all of the measurements on magnetic tape, however, I feel that once
measuring is completed the computer processing should proceed fairly
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rapidly because the data sets can just be processed as larger batches.
Once all of the growth loss estimates have been compiled they will be
stratified according to age classes, and regression analyses will be
undertaken using defoliation data as the independent variable and
various measures of indexed tree growth and estimated growth losses as
dependent variables. I have most of the defoliation data on file now
(compiled by Terry Rogers), however, I may need some additional data. I

will contact Rogers or Linnane about this.

Although a considerable amount of work lies ahead I believe we
should be able to report the essential results of the past year's work
on schedule by the end of June. In any case, a more complete and detailed
discussion of all data and interpretations will be included in the Ph.D.
dissertation thesis, which I hope to have completed by the Spring of 1986.

Footnote:

1. Swetnam, T. W. 1983. Radial Growth Assessment of Western Spruce
Budworm Infested Douglas -Fir Trees on the Carson National Forest, New
Mexico. Lab. of Tree -Ring Res., Univ. of Ariz., Tucson, Report for FPM,
R -3, USDA For. Serv., Albq., New Mex. 28 p.
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Figure 1. Ring width series (mm) of older PSME trees
from Osha Mountain. Mean indexed series is
at bottom.
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Figure 2. Comparison of PIPO and PSME mean series from
Osha Mountain (top) and Burned Mountain (bottom).
Arrows indicate periods of low PSME growth
corresponding to documented outbreaks. Arrows
with ( ?) may be budworm outbreaks.
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Figure 3. Comparison of low pass filter values.
Arrows indicate periods of low PSME
growth corresponding to documented
outbreaks. Arrows with ( ?) may be
budworm outbreaks.
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