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1.0 SUMMARY

Study of long-term impact of Sano'.ine electromagnetic fields
at the Wisconsin Test Facility was continued in summer, 1973, with
population analyses of 9 test and 6 control plots. The likelihood
of binlogical effects on predominant soil animals from long-term
exposure to Sanguine electromagnetic fields is assessed by com-
paring populations exposed to Wisconsin Test ¥Facility fields with
populations exposed to common 60 Hz electromagnetic fields of
various intensities. Three plots (Main, Clover and New Hazleton)
hzve been monitored for 3 years, 5 plots (New Clover, North Leg,
GG, Hardwood and South Roadside) have been studied for 2 years.
The original Hazleton plot was first sampled before antenna turn-on
in summer, 1969, and each year since, making a total of 5 years.
Comparisons of test and control populaticns of mites and
Collembcla include statistical treatment of within-year and
between-year numbers, predator proportions , Cryptost’-mata:
Ccllembola ratios, and Cryptostigmata:Mesostigmata ratios.

In 1973, 13 out of 19 plots and subplots had fewer
arthropods than in 1972. The =2ven distribution (7 test and 6
control plots) rules out a Sanguire zlectromagnetic effeci.. This
is supported by inter-year comparisons cf the 3 Main test subplots.
Although spaced only 30 ydc apart and w..th the same flora,
soil, and exposure, these subplots differed from each other as
follows: in subplot Ala, the total count doubled from .S98 in
1972 to 3287 in 1973; in Alb, the count remained about the
same, while in Alc, it decreased almost by half from 2357 to
1291. The same prevailed in the control subvlots.,

In test and control plots there appears to be a stabilized

predator-prey system functioning at the microarthropod level,

1
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This is indicated by the following evidence. 1In 1973, there
were no significant differences i the proportions of predators
(Mesustiymata, Prostigmata) in th= populations of 7 out of 9
test and control comparisons for the entire summer and on a
monthly basis. In 8 out of 11 test plots (73%) &nd in 5 out

of 8 control plots (63%) there was also n¢ significant shift

in proportions of predators between 1972 and 1973. The 6
significant shifts occurred equally among test and control
populations.

Prestigmates and mesostiymates in 1973 continued to have
similar densities in paired test and control plots, as they did
in 1971 and 1972. These nicro~-predators make up about 15% of
the arthropods suarveyed, with 7 to 30% their approximate limits.
It is noteworthy that after 4 years of Sanguine operation the
ratios Cryptostigmata:Collembola (the numerically dominant
arthropod groups) are roughly the same in the 0ld Hazleton test
and control nlots., Furtheriwre, thev approximate the 1969
pre-treatment ratios.

Also noteworthy is the synchronicity and wniform amplitude
of population cycles seen in 3=-year perspective in the paired
plots. This is best illustrated by Collembola and Cryptestigmata
of the Hazleton plots and of the Main plots. These similerities
in populaticn numbers are supported by analysis of variance in
all cases but one.

The foregoing observations support a conclusi~n that,
following 4 vears of operation, Sanguine electromacnctic fields
have had no demonstralle effect on the arthropod vopulations

under study.
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2.0 INTRCDUCTICN

The scil arthropod census as a possible measure of Sanguine
biological impact was bequn in 1969 with a single pair of plots--
the Hazleton test and control plots=--and continued in 1970, 1In
1971, the census was enlarged to include five test plots and
three control plots, and in 1972, it was further expanded to
eleven tost and seven control plots (Greenkerc 1972, 1973).

This report for 1973 presents observations on nine test and six
control plots--the 60-Hertz and o~ne other test plot were
obliterated by a bulldozer ard inundated (not Project Sanguine
related), respectively. The loss of the 60-Hertz plot ijs
particularly regrettable because it represents more than a 29%-year
exposure of the biota to electric fields that were 10,000 X (1971)
to 18,000 X (1972) greater than ambient. Although this exposure
was roucnly around~the-clock and seven-days—a-week, there hac
been n¢ substantial changes in total numbers of Collembola,
Prostigmata, Mesostigmata, and Cryptostigmata.

This report contains analyses of three paired plots under
investigation for three years, and other pairs that have been
studied for two years; the original tazleton plots have been
monitored for five years. Comparisons of test and control
populations include statistical analysis of within-year and
between-year predator proportions, porulation densities,
Cryptostigqm~ta:Coll2mbola ratios, and Cryptostigmata:Mesostigmata
ratios.

Some confusion regardirg the purpose of these studies has

beccme evidant from comments received on previous rports. It may
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be helpful, then, to discuss the objective and several underlying

principles involved in these studies before nroceeding further,

is whether the lot -level, nonionizing electromagnetic fields
produced by the WTF operations are affecting several natural

soil animal populations in an adverse way. These studies
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attempt to find whether svch a relationship might exist by the

: ! The particular question which these yearly studies address
I process of comparative analyses of statistically-adequate

numbers of soil animals from "paired" soil plots. These studies

are not intended to show differences between populations in
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recently distuvrked (by mechanical means) soils and relatively 55
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undisturbed soils. They are intended only to determine whether 3

electromaagnetic effects are evident between plots that are basic-
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ally similar.
The criterion for selecting a "test" plot is that it is so
ljocated that the predominent ELF electromagnetic exposure is that

produced by the WTF antennas. This criterion is satsified

generally by selecting soil plots very near to, and preferably

adjacent to, the existing antennas.

The electromagnetic criterion for selecting "control" plots
is that the electromagnetic exposure predominant at the plot is

produced rfrom some ELF source other than the WTF.

This criterion usually is satisfied by finding a con-
parable piot far removed from the immediate Wisconsin Test Facil-
ity area

Certain localized differences occur between test and control
plots which cannot be avoided. Insofar as is practical, however,
control plots have been selecta2d which exhibit basically the same

natural characteristics as test plots used in these studies.

4
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3.0 METHODS
3.1 SAMPLING SITES

The floral cover, locat*ion, and othcr features of each plot
have been previously described in the repcrts for 1971 and 1972
(also Greenberg 1972, 1973). The plots are: Main test with its
3 subplots (Ala, Alb, Alc) and Main control with its 3 subplots
(Bla, Blb, Blc); Clover test (A2) and contrxol (B2,, West or 0ld
(A3) and East or New (A4) Hazleton tests and control (B3). Soil
classifications of the above plots are given in the report for
1972 (see also Greenberg 1973). Soil classifications of the
following plots are given in Table 1l: North Leg test (A7) and
control (B7); Hardwood test (A8) and control (B8): South
Roadside test (29) and control (B9); New Clover test (Al0) and
control (B2); GG test (Al2) and control (B7) (Fig. 5). Soil
analysis of each plot was made by borings .mmediately adjacent to

the plot*.

3.2 SAMPLING SCiEDULE

Each test and control plot was sampled four times at
approximately monthly intervals, from June to September, 1973.
The schedule coincided within a few days with the sampling

schedules of previous years.

*We thank Edward Neumann and James Wardensky, soil specialists
for the Forestry Service of the U.S. Departmeat of Agriculture,
for analysinag and classifying the soils (see also R.S.A. Radtke,
Cheguameqon Soils, U.S.D.A., 115 pp., 1972,
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3.3 SAMPLING DESIGN

The sampling design of previous years was retained,
including coring, transportation, and extraction of samples.
Essentially, 8 randonized core samples were taken from each
plot at monthly intervals, except for the Main plots vhere 4
cores were taken from each of the 3 test subplots and from

each of the 3 control cubplots.

3.4 SANGUINE TEST FACILITY OPERATIONS

The step-wise increments in Sanguine antenna output starting
with 10 amperes at inception in July 1969, and levelling ~ff at
300 amperes in Ma: .h 1971, have been graphed (Greenberg 1371).

A buried antenna was added in the right-of-way of the North-South
overhead antenna in late 1972 and became operational in Spring
1973, The average depth of this antenna is about 30 inches. The
three antennas are operated in various modes according to opera-
tional and ecological experimental requirements. The maximum
antenna current is almost always used when the antennas are oper-
ating (e.g., 300 ampercs for the overhead antennas and 260 amperes
for the underground antenna) and the frequency of operation is at
or near 45 or 75 Hz,

Some experiments have called for CW operation and others for
modulated operation, The modulation i. a low chip rate (roughly
l6 Hz) MSK. For example, during the 1972 calendar year, a modu-
lated signal was used for 36% of the total operating time. Dur-
ing the 1973 calendar year, a modulated signal was used for 6%
of the total operating time.

A summary of the operation of *the Test Facility antennas is

presented in Table 9. Table 9 provides a comparison of overhead

b et ik kiw, o o ecrs ca a
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vs. underground antenna time and, also, shows the simultaneous
operaticn of the antennas. This table represents 95% of the
operational hours. The remaining 5% was at lower level currents

for short-term experiments.

3.5 ELECTROMAGNETIC FIELD MEASUREMENTS
Electromagnetic field measurements at each plot were made
in summer, 1973, by Henry Hegner of the IIT Research Institute.,

Instrumentation was the same as used in preceding years,

3.6 STATISTICAL TREATMENT

Analysis of variance was performed on all data. The
data were transfqrmed using the angular or arcsine transfor-
mation which is appropriate for proportions to prevent the
variance from being a function of the mean. Tests were
performed after the methods of Sokal and Rohlf (1969) using
standard 2-way analyses of variance with replication for all
tests except the Main test vs control which was tested using
a 3-level nested anova. A single classification anova without
a transform was used to compare the numbers of Collembola and
Cryptostigmata in the Main, Clover, and Hazleton tests and
controls. The CL about the mean were calculated with a
formula that ¢isumes a normal population with unknown variance

(Huntsberger 1967).

4,0 RESULTS AND DISCUSSION
Soil types and drainage are given in Table 1l; paired test

and control soils are the same or are vary similar and have the

7
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same pH and upper strata characteristics.

Elcctric and magnetic field measurements were taken at each
plot during summer, 1973, and are compared in Table 2 with data
obtained in 1972. The measured variations between 1972 and 1973
are not unusual,

All of the test and associated control plots are significant-
ly different in electric and magnetic field strengths as required
for the study, although the E-field strength for the Clover con-
trol plot is larger than would be normally desired for a control
site, This condition is due to the fact that the plot is located
near a long buried pipeline which enhances the electric field
somewhat,

It shculd be pointed out that the results obtained at

six of the plois during 1973 deviate from the corresponding

data obtained during 1972. These discrepancies are in the : |
electric field strength data. For example, the E-field
strength for the South Roadside test plot was larger in 1972

than in 1973, '.e GG roadside test plot was larger in 1973 than

e e E o

in 1972. Both of these test plots are directly above and near
a buried antenna at a road crossing. Because of this fact,
considerable variation in the E-~field strength can be obtained
due to the position of the probe wires within the plot. No

attempt was made to position the probe wires within the plot in

identical locations during 1972 and 1973 other than to place the

ot e

probe wires approximately parallel and perpendicular to the
antenna under test. Also, since these measurements were made
with a che-meter rrobe, they are susceptible to local variations

in surface ea:*h conductivity.

i ah e b ass ¥t e
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Similar differences in data were obtained during the electric

field strength measurements at the New Clover and the Hardwood

test plots. Both of these plots are near the north leg of the

2, overhead N/S antenna. As with the pievious plots, E-field
strength variations can be obtained due to the position of
; the probes within the plot with respect to the antenna under

test, and because of local variations in surface earth conductivity.

One additional control plot had a decrease in its electric

field strength during 1973. The decrease in field levels at the

South Roadside control plot could be due to a localized variation

for

example, Of course,

;
:
]
£
% i in soil conductivity due to a change in moisture content,
]
E from an electromagnetic point-of-view, the

lower 1973 readings also increase the differences in electric

field strength between the corresponding test and control plots.

E ) The inter-year differences in electric fields cited

above are relatively small and do not disturb the experimental |-

designs because they reach a maximum 2-fold difference in only

one instance (GG test, 45 Hz, E/W antenna). It is evident from

Table 3 that E-fields at test plots are many times greater than ?_
they are in corresponding control plots, and thus satisfy the 3
basic electromagnetic criteria for these studies. S

Table 4 summarizes mean monthly counts of mites and

Collembola per core sample per plot for the four sampling

periods. Table 5 gives 95% confidence limits of mean summer ig

populations.

Table 7 compares total numbers of microarthropods per plot

in 1972 and 1973. The data show that in 13 out of 19 plots




total numbers decreased in 1973 (7 test and 6 control plots).

Rainfall was considered a possible determinant and precipitation

records for the study area wvere obtained firom the U.S. Weather
Bureau. These shcwed that from mid-April to mid~September
total precipitation was 24,43 inches in 1972 and 25.98 inches
in 1973. This small difference in precipitation over a
5-month period is probably unimportant. Large fluctwations

in otal numbers were found in both the Main test and the

o T TR ST T e

Main control subplots. For example, test subplot Ala yielded
a total of 1598 arthropods in 1972 and this doubled to 3287
in 1973; in AlL the counts remained approximately the same,
while in Alc they decreased almost by half from 2357 in

1972 to 1291 in 1973, All groups of mites and Collembola
participated in these inter-year shifts, upwards or downwards,

with the one notable exception of Cryptostigmata in Ala which

alone contributed to a doubling in 1973 (Table 8). These

subplots are only about 10-30 yards apart and have essentially

T

the same soil, plant cover, and exposure. We do not know what

a

factor(s) are responsible for these differences in arthropod
E production but they are evidently not due to a Sanguine

; v electromagnetic effect.

; The four groups of arthropods under study divide fairly
vwell into preda‘ors (Mesostigmata and Prostigmata) and prey §

(Collembola a:d . ryptostigmata). The former consume the

latter and ‘nhe latter break down litter thereby contributing
to soil humification, and they also consume such microbiota

as fungi and bacteria., Statistical analyses were made of

predator-prey proportions in each test and control plot in 1972

10
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and 1973. In 1973, there were no significant differences in 7
out of 9 comparisons of test and control pairs; except in two
cases these proportions also did not differ significantly on a
montﬁly bzasis (Table 7). Nor did they change signi’icantly
in the last two years in the majority of cases. Thus, 8 out
of 11 test plots (73%) and 5 out of 8 control plots (63%) had
a stable predator-prey system functioning at the microarthropod
level, There were 6 significant shifts but these divided
equally among test and control plots (Table 8). Micro-predators
make up about 15% of total mites and springtails, with 7 to
30% their approximate limits (Figs., 1, 2).

With the exception of the Hardwood control (B8), all of the
hardwood sites (A3, A4, B3, A8) exhibited a higher productivity
as evidenced by total numbers of mites and springtails over the
two=-year period,

The ohservations that follow and the accompanying figures
1-4, d~al with the Hazleton, Clover, and Main plots that have
been monitored for 3 to 5 years.
Hazleton

After 4 years of ELF electromagnetic field exposure the ratio
of Cryptostigmates to Collembola at the 0Old Hazleton test plot (A3)
approximates the control and the 1969 pre-treatment ratios (Fig. 3).
Note the regularity of the 3-year Cryptostigmatid population curves
in the New Hazleton test plot (A4) matched by the annual
oscillations of the control, at slightly lower amplitude
(Fig. 2). Both populations appear to be well regqulated and
absence of any statistically significant difference (.25>P>,10)

in their numbers over a period of 3 years reinforces the conclusion

11
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that the mites are undergoing natural fluctuations unperturbed
by Sanguine Test Facility operation. The same is true of the
springtails althiough their curves show less symmetry (P-,75).
The typical dynamics appear to be a midsummer peak followed
by a decline to about the level of our June sampling. We do
not know if there is another population peak in the fall as
reported for more southerly populations. We tend to doubt
this as usually there is snow on the ground from 6 weeks after
our last sampling to about 6 weeks before our first sampling.
Our spring and fall numbers compare so consistently that it
appears that we are observing the main pulse of one oscillation
per year with a low overwin“*ering mortality.
Clover
The red and white clover that was planted alonyg the gas
pipeline (control) and antenna right-of-ways (test) has now been
largely replaced by grasses in the control plot and by grasses,
wild strawberry, hawkweed, large leaved aster, etc. in the test
plot. This floral succession may helyp to account for the absence
of a uniform pattern of fluctuation among Collembola and crypto-
stigmatids in test and control plots. For example, test
springtails had a fall peak in 1972 but not in 1973 (Fig. 1).
This burst was preceded in 1971 and followed in 1973 by much
lower numbers and indicates that in summer, 1972, constraints
on population growth were relaxed, allowing a 10-fold rise
instead of the usual 2~ to 3-fold rise. Comparison cf test
and control springtails for 3 years underscores their unpre-
dictability: in 1971, the two populations were in phase but

the controls were more numerous (p<.025); in 1972, test and

12
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control were wholly out of phase and controls were still more
numerous (p<.01); in 1973 the two groups were in phase and
the difference in their numbers was statistically highly
ingignificant (p>.75).

Main

Perhaps most noteworthy are the generally svnchronous
population curves for Collembola and cryptcstigmatids
seen in 3-year percnective (Fig. 1). This is even clearer
when one connects the curves between years. This feature
of test and control groups is supported by statistical
analysis of Ccllemhola (.50>p>.25) but not of Cryptostigmata
(.025>p~.01). It is interesting that in this open habitat
createé¢ by logainu orerations about a decade ago and which is
only slowly being reclaimed, the springtails are much more
tightly regqulated than the oribatids, undergoing a seasonal
doubling while oribatids triple.

Three years of observation reveals that the oribatid
population crashes earlier in the control plots than in the
test plots. The test plots are in a more open area and
receive more direct sunlight than the control plots which are
in a scrubby area that is overgrown by September., This may
cause an earlier lowering of soil temperature in the control
plots and consequently an earlier population crash. Fig. 4
reveals an increasing ratio of Cryptostigmata to Mesostigmata
in the Main test and control plots during 1972 and 1973, This
is due to an increase in the numbers of cryptostigmatid mites
while mesostigmatids have held fairly constant ¢r diminished
slightly.

13
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The evidence presented in this report suppcrts a con-
clusion that microarthropod populations living in various
habitats along the Sanguine antenna continue to be unaffected
by its electromagnetic fields. This conclusion is further
supported by data on oxygen consumption and respiratory quotient
in slugs, two species of earthworms, wood lice, and red-backed
salamanders taken from under the Sanguine antenna and from areas
six to thirteen miles from the antenna. These data show no signi-
ficant differences between test and control populations in any of
the five species living in nature and exposed to Sanguine-daenerated

fields for four years (Greenberg 1974).

5.0 ACKNOWLEDGEMENTS

We wish to thank Margaret Flowers for excellent technical
assistance and llenry Hegner of the field staff of IIT Research
Institute for making electric and magnetic field measurements
at all experimental plots. This study was performed for the
U. S. Naval Electronic Systems Command under contract

NO0OO039=~72-C=-0106 with IIT Research Institute,

14

SNSRI S ST =7 S W PO ENSNT ety W t i - adal’ A ] DR  AERE S, .1

Lo




e Ll

VSIS TR CTIIIT TR ST ey, pet CUMIGLE CET R Tip

6.0 LITERATURE CITED

Greenberg, B, 1972, Impact of extremely low frequency
electromagretic fields on soil arthropods. Environ.
Entom., 1: 743-50.

. 1973, Do extreme low frequency electromagnetic

fields affect soil arthropods? Onjoing studies at the
Wisconsin Test Facility. Envison. Entom., 2: 643-52,

. 1974, Extremely low frvquencv antenna

operation: Tests for possible impact on fiv:: naturally
exposed animal populations. Jour. Invert. Path., in

oress.
Huntsberger, D. V., 1967, Elements of statistical inference.
Allyn and Bacon, Bostcn. 398 p.
Sokal, R. R., and F. J. Rohlf. 1969. Biometry, the
principles and practice of statistics in bhiological

research, W, H. Freeman & Co., San Francisco, 757 p.

15

R e S




”
R e a B

’

L il ” g s

e - A—— o~ A v - - S A — A ———
‘SOT3STIajoRIRYD w3el3ls xaddn pue yd owes Y3 Yyt odi3 nogeroa Ayosoro w auv o28K3 oums 24y, 1
~— T —
1 (toaead =
13A0 SNavd (6d) . 1M wro (6¥)
Ieinbax) aPISPRoY L 03 TITcH Apues aurty apTsprvoy
1T2M g sngvd yiaosg . A1a3exapop g dIATY NOYI yjnos
i -
18 weoy “ 119M weoy
03 (1om Apues su1rg (89) P 03 113Mm fpues oauty (8VY)
A1a3ezopon g YIATY NOYUI pOoMpIRH ww L1{33exopon g YIATY HNOYI poompaey
_ .
w H
\ L (duems) weof Xpues
PN 100d -4 YILSIIOM (ZTYY 99
& 1 (duoz
UoI3TSURIY
(duwems) uT) JuwiTEa (Lg) ueol Apues (L¥)
x004g Y oM NOTHJ 53T y3aroN 33RIBPOW g ®UTI DIFIAD0D be1 yzaon
TT°M d..zomu—.m : T1=M weoT
01 1M 03 *butob ! 03 TTsm Apues aurg (cTv)
Ar93vI9pON qg ddAIM NOYI (zd) x8n01d A1e3vw.iapoy 121 YIATH NOYI I3NOTD Me8N
abeutwaqg odoTs SOT19S [TOS 931Tg [0I3U0) w sbrutesdq adols sot1aec 1I0S 93Ts 3188

-

BTN

e s L e s el L et e,

- ——— e -

*8307d 1oa3uod pue 3893 ut sadki 10§

e Bl bl s i 3 S ol aii

- L

‘1 21qey

/

Ao b i A ¢ e e




AJrsu_p xnpy . :1a1bey

“r

S LE TSN Enag iy

sizaere 1Lt LSRR et A i i g Attt e AL L1

TLIO)d [udJUnT pul 3153

yibusiys piaiy 21113343

g DT p Y

- - - - - - 6E'O gh°0 [\ TAR SHo 1370 £95°0 i 6171 {£8) (043103
637 yi140N
€00 ' TI0 | 1i070 - - - 00°89% 00°8¢S 00085 00°065| 02°2 61 62 0g°2 v
1531 637 uluop
- - - 88°0 §4°0 %80 05762 ol gl 00°9Z [\7AK 3! 00°0/Z| 00°€51 | 00°SEZ | 00°0! (Z1y) 1533 99
- - - - - - 06°61 I 00°2S 08" 1€ 0L %1 | O ni ¥ 0€°52 (za)
{043U0d u3A0|)
600 | o410 | 160°0 - - - 00°0£Z 00°491 00°9¢1 | 00801 07°9 99°5 of 4 ®0°9 (0ty) 1s31
43A01D MIN
- - - 9£0°0 | #9070 2800 0054 0082 00° 8¢ 00°2¢ 00°1Z1| 00°80Z | 00°gliL | 00°92 (2¥) 1523
J3A0(D PID
- - - - - ¥ §0°2 98"t on°2 gn° &nl 641 51°2 (218)
{043U0D uleYy
- - - - - P 0z°2 €T | 9{°2 95°2 09°1 1271 % SE°2 (918)
' t H }J043U0d uiey
- - - - - ¥ 051 gh 1 H 061 00°Z 61°1 6071 3 oL {e18)
“ jO43U0d Ut ey
- - - Zwe 0 | 1900 vHo 0 00°9¢ _ 00°€h m 00°Zy 00" If 00°%81] 00°£22} 00°611 | 00"LnY (21v) 1531 VIEW
- - #90°0 | 2€0°0 £€0°C 00°%E . 0CTIE oD €£g 00°82 00°251] 00°981 | 0016 00°91Y (aiy) 3Is33 wiEy
- - - 060°0 | (90°0 080°0 0c 0N 0014 . 00°9¢ 00°7¢ oc-gli) 00°661 ) 00-gZ1 | 00°ZZY -1y} 3593 urey
JP— - T -
ﬁm_P £L€1 26| €60 zi61 £161 £161 'zl | €161 zL61 £161 7161 £161 2461
(zu S0) (ZH SY) (24 §1) (ZH SH) (7H S¢) {ZH Sy} {zH SL) (ZH G4) uL11eI0) 383
euudlue g N euudjue m/3 evualue g /N w euualue m/=
i - SR i
(s<neb) (42313u/s30A1 || 1W)

1e spya14 di133ubew pue 31419313 30 uosiaedwo)

‘T 3?98y

aamcian




i m i e TR < i e ey e e

i
H
“£461 u) S19Yy usyel sJuawWIINSEIL ON :
"ssneb {00 0 ueyl SSa| Alisudp p1ai1y o11aubey -
: o
T T : =
i |
- - - - - - & - | z£0°0 59°0 0z°1 00°1 oi'0| €0 # 00°1 (68) josu0d ,
* apispecy yinog ;
t
SZ°0| oz°0 3¢0 Si1°0 - - - - 007941 | 0G"16Z 00°901 00°ENl] SiE'g | T6°6 0L°8 00°6 J6%) 31sa3
ap!speoy yinog
!
- - - - . - 2 - 5670 €60 9271 ¢ L0} 0l°0 # ne -y (g8) 1043u0d
_. poomp.ey
hZ0°0| €20°0 [ 5.,°0 | (£C°0 - - - - _# 00691 | 00°€6 00°68 on°0L 0L°5 | Su°n 0£°S 9¢ - { (8v)
| : 1$9) poompuey '
! i
- - - - - - B - “ 5672 667 1€ tE € oh-¢ hT @ U134 (£9)
; {043U0D unla|zep i
S10°0¢ S10°C { 916°9 | 3170 | - ! - - - _ 00'9f% 1007986 1 00" %EL 00°068 ; St 1571 091 081 (ny) 3sa3
| w ‘ m w u01R|ZEY MaN
3i0°0; S10°D 0Z0°2 0 - - - " I 2G70t5I 1G0°095¢ ) 00°084C 000057 12°¢ 5t 29°¢ 95T (Ev) 1sa
v M : | d_ ." ‘_ w t ! uoiajzey pPLQ
I | M | | | S
(panu1yuog) z 2i4e} “
F ] ne [ __] -y oy - -~ —-— - —— [ -— —

Pl enenthadl e bl st o bt R o £l A et 1 e Tt a2 - i S g . i o




] t
s Test series
1 e
(-
' . C
3 Maip
, . <
? e 01ld Claveoer
y . H
- New Clover
3 < . . .‘U
: North .on
~C
GG
2 N |§)
3 0ld Hazloton
A% 141 e 3- ')
3 New ae Loten
] b
y } liardwoce
: .

Scuth " »Ad334¢

In :ver: case, the BE-fields
hy “on ¢cure shown.

N U sproeana oneratina,

0

- L7 antenna oncrating.,

Table 3, Magnitude of the diffecrence between _electric fields
al Lest and control plots at 75 Hz,

a

Test/Control
95-105X

12X

12X

1456¥%

945X
344X
157a

5500X

are larger in the test plots




i Lant b i au i ) wat) ” 9 AT e

}
f
b [4 G £ 4 S°b6 cZ° 0t Z€ *3des L8 €T 79°8¢ ¥ Z9°¢ -1deg
| l£°02 Z1°18 S° 01 SL*€T  3Isnbny {6d) Z1°2t AN 5°g 5°2 3snbny (6¥)
b Z1 11 L8°LZ S°S Z1°s Ainr  optspeoy 144 Le-9z (1} LE"9 AIngp aprspwoy
W 8T Z23°9¢ 9 SL°L aung yanog SL°TE ziose ST LE"S aunp yInog
! 21792 cZ°8 LE°T 79°Z *3deg LE1T Z¢t-es zZreot - *3dag
W L8°6T LE"S z9°1 L8°1 3Isnsny SL°8¢ S 1€ S°6 LEP 18nbny
! SL°9T SL°8 zZ9°¢ L3°z K1ng (89) L8°SE Ly 5°6 SL°Y Atnp (8¥) :
W SLoLL LB € STy z aung poomMpIey 5°9Z ra il 4 LE'OT STy aung poompaey “
g £8°0T L8°2ZS SL°9 29°L EGET :
Z1°21 ST 212 £ asnbny
L8°L S°¥1 L8 ¥ LE°OT Kinp (Ztv¥)
SZ°L Z1 LE L 9 aunp 9 9 :
SL°¢ SLUETT 5°T ST 82 *3dasg S°6 LE 8T s* 29°1 *3des ,
S°¢ 5°3S 4 G 4 LE°PT  3Isnbny (L9) LE°LT 9Lt 211 s°z asnbny :
79°21 ¥9 L8°9 LE°ET Atap o9-bory L8 L1 LE"6E 9 € Atnpe (L¥)
SL°O0T ZI°LE LE°E $2°8 aunp Y3IO0N LEET {8°12Z S°1 LE°T aung 697 YIION o
SZ°LE Sy Z9°¥p LE®B “3desg o~
S°1L S°E1T (124 29°0T1 3snbny (vd)
. zs z9° 621 SL°0T A Anp uo3a1z®H j
, L8°6F 66 LE"S 6 aungp MON s
‘ L8°09 SL°18 S°6 L8°6 *3das LEPT 21769 79°1 STV *3deg ,
5" 0S 7906 GZ°8 rA O/ 3snbny L8°2ZF Z1°2% Le’g SLL 3snbny (ev) ;
e 4 LB LS G211 2111 sInp (ed) SL°bE ST°6€ Z9°S LEE Anp uo3azeH i
9¥ LB°OF Z1°s L8°9 aunp UO3IBTZRH 29°pE LE° VI SZ°1 LE'E aump PIO
SZ° 62 85 S 1 sT°9 *adesg
T A 44 LE"TT Z9°1 ST°€ 3Isnbny
A X4 TR T4 LE“T $°Z Atnp (0TV) i
L8°0S Sz SL°2 SZT°L aunp I9A0TD MON !
(8 EZ ST €z sL* Zi°9 -3das Z1°81 sL°se z S°€ *3dag ;
S°9Z Sz 12 Z1°1 € 3snbny L8702 LE"LS 5°p SL°S 3Isnbny
GZ°L1 Z9°9 21°¢ L8" Agnr (Zg) S 11 Z1°91 z9°2 4 O 3 Atnrp (z¥)
LE VE (8°S S°1 z29°1 aung  I2A01D SZ° 9% Z29°L1 S Ty aunp I3A0TD
4 s°81 L1°0¢E SZ°¢ L9°9 *a3dss L9°0Z S°€01 Z6°8 8G°TT “3deg
EL°CY 88 €0°6 €L°6 Isnbny G °9¢ L1°t1et £ €T 80°€T  asunbny :
LT°9¢ 5°19 s°8 £8°01 Afnp (18) 86°82 £€°201 z6°8 SL°2T Anp (Tv) ]
EE°VZ €8°0¢  LIE 5’6 _eung  UTWW 726 LT £9°0S M 4 ££°L aunp UTen i
vI0g neubils IR vIRW Y3 uok 39318 vioq ejeubtas elew ?IRW U3 UOW 931S u
o il § 4579 -03df1; -613503g ~HIJ3E€0SDH o W3 10D -03d41) -613501g -6T1350S5KW w
] TOMINGD T T 1545 i
3 M
PIOoOqQWOTTIOD 3 SO3TW JO aI10d/suwaw ATYFUCOW °*P 919wl m
H
i

e R RS ORI : . . .
DL et e et e ettt AL L} 51, it i kit bl ettt L i i g iz




( "TZ-L°¢tT)
6°L1

( "6Z-28°%1)
¥°0C

(8°1T1-£"9)
°6

(8°TI-£"9)
1°€

( °Z3-L°C¥)

5°¢s

( *Z9-L72%)

(s*zz-y°21)
peLl

(9°pE-L°902)
I°LZ

(9°T1-%°L)
S°6

(L°LT-£°17)
S°v1

(0°69-£°9¢)
L°Zs

(0°zZ¥-£°92)

g°Zs bt

{ *zg-5"81} (2°05-9°€2)
5°67 6°9¢E

{ *2e-c°871) (0*1e=-€°L 1)
gree Z°%e

( "Le-1"¢£2) (€°Ze-3"61
v 0g 6°C¢

10I3UC) 2533
2TOquay (00

oy S uomaiy

{("°18-5°L¢E)
L°6S

(Z°6~-9°G)
£°L

(6°89-1°4¢)
0°LYy

(6°3G-1°5¢)
0Ly

(6°96-3°8¢)
8°L9

(6°96-2°8¢)

879

-
.

N O
. 4
<t b
=
.

o
-

prs

=
.
Ny
.
]
o T
.
a

N
-
20
Ny
[}
TN
.
P
~
~—

~-
<1

1044 UOD

RIRLH TS i

{(p"p1-9°1)

(L°1T1-0°8)

eyeub T3 sosay

aprspeoy
y3nos

POOMPIEL]

uo3la1ZeH

AN
™~

uo3arzeH
P10

ISAOTD MaN

I3aa0TD

UTeRW

spodoaujae ;o S1Dund Ukow JO S3ITWI] ODUIPIFUOD Jussiad G °G 2Iqel




S e e s T ey

¥

;

o o2 AT

_ i
*sa7dues ATyjuow p SY3 IOJF [eI0F Isuums Syl ST aaInbry yoed 1
£60€ €LS 1261 ive 8SZ 0S6€ 4 43 vive SOy 6Z¢ 64 Toajuod
SpPTISpROY °S :
ST6T 86¢ 8t 6 €FT 9Lz 0291 309 ov9 opT vee sY 3Isa3
. aptspeocy °s
30T 2s9 beZ SL L8 EPPT 659 €97 £91 ¥St gd Tox3uod ;
poompIey E
Ivee v88 B6ET £vT 91¢ 6LTE 180T 6LV g1 30% 8Y 3S93 poompIieH ]
{
G90¢ Sve LB8TZ v1s 61T 8L¥Z 18¢ TeLl 08¢ 98 Lg T0I3U0D H 9 g
- Ho7 y3IoN ;
g SPPI SOE SSL 912 691 L69T LyS zoL 0Tc 8¢€¢ ZIv Isa3 o D ;
¥ $9ST S9¥ 866 39 €L 60FT 03754 598 1s £P LY 31s93 691 Y3IIoN
{ LLEY 6L9T 6912 98¢ €L [4%:34 Lzee ££02 19¢ T€C €d Tox3juoo
uojlafzey
8veES S89T L60¢€ 0T1¢ 96Z €S9 g1ee x4 4 €65 14:23 A 4 3533 uolozey ~
MmON & ;
LETE €601 66LT 0ST S6 6TCE 13 XA 8 L8LY 10T 88 £V 3S93 uolsTZwH :
PIO :
6CYT 918 9sY €€ 144 v1e 9GST 8LE OET LL [4: 1 T0I3U0D :
I2A0TD :
os¥ye I8T1T 6%0T [ASR) 99 9€se 8091 b8 ¥8T oL oTvY 383 I3A0TD M
: MON 3
3 ¥S61 bLL SE6 CET €11 16c2 080T LLET 012 ¥eI (A4 3S33 I3A07D E
: L6PT 9%S ZLL ve S8 8281 29 268 pic 8T o1dg
g €191 (8% 96L 681 151 0STI LZE 80S LL1 8T q1dg TOI3UO0dD
3 ST91 14 6S6 9¢1 ¥o 1802 1Ly v 1l L9¢ 102 L8: UTen
3 1621 0LE 62¢L 66 £6 LSET Sp9 VOET 82¢ 08T oTv¥Y ;
2 €912 veo 0STT 0gc 671 6£02 IS 080T 18T 992 aqv isan
5 LBZE (1] &4 €692 802 981 8651 9LE 968 01c 9s1 vIvY uten
R30% RIoq w3RWbIis R e 1e307, ®10q ®IRWbIIS FEY vIRW
=W T 10D -03d&x) -HbT13soseany -brysoxag -waY 10D -03d&1p> -brysossnw -HBi3soag w
€67 ZL6T 2318 M
H.Mhm._” PUT z.61 UT spodoayjzxe [T10s 3O SST3TSuap uorlefndog *9 21qel :




Table 7. Analysis of variance and mean proportions of predators in paired

é T plots.
% e
% } Average propor. Average propor. Test
: . Site predatorsl predators vs Months
: in test in test control
= Main (Al, B1) .1614 1731 n.s.? n.s.
Clover (A2, B2) .1312 .0979 n.s. n.s.
: New Clover
(Al0, B2) .1002 .0979 n.s. n,s.
] 0ld Hazleton .
E (A3, B3) .0759 .1436 p<.001 prr.024
5
- New Hazleton ;
(A4, B3) .1098 .143¢6 n.s. n.s. :
North Leg i
(A7, B7) .0911 .2060 p<.001 n.s. ;
G G (Al2, B7) .2773 .2050 n.s. n.s. P 1
Hardwood
(A8, BB8) .1850 .1610 N.S. n.s.
S. Roadside
(A9, BR9) .2009 .2014 n.s. .005<p<,01
Prostigmata and Mcsostigmata
2 Not significant at the .05 level of significance. l
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Table 8. Inter-year analysis of variance and mean proportions of predators

in paired plots.

_ _ 1973
Site X X Vs
1973 1972 1972
Main test Ala .1438 «2766 .00)l<p<.005
Alb .1848 .2205 N.s.
Alc .1557 .1864 n.s.
Main control Bla .1413 .2710 .001<p<.005
Blb .2245 .2681 n.s.
Elc .1534 .2047 n.s.
Clover test A2 .1312 .1473 n.s.
New Clover test AlO .1002 .1141 n.s.
Clover control B2 .0979 .0968 N.S.
0l1d Hazleton
test A3 .0759 .0674 n.s.
New Hazleton
test A4 .1098 .1425 P.v 025
Hazleton
control B3 .1436 .1275 r.s.
North Leg A7 ,0011 .1231 n.s.
G G Test Al2 .2773 «2934 n.s.
North Leg=GG
control B7 .2060 .1457 Pa-.005
Hardwood test A8 . 1850 .2061 n.s.
Hardwood control B8 .1610 .2246 p...025
S. Roadside test A9 .2009 .2502 P~ -05
S. Roadside
control B9 .2014 .1916 n.s.

1

Not significant at the .05 level of significance.




Table &

T SUMMARY OF OPERATION (SPRING 1973 TO PRESENT)
- Number of Hours/Month
. Mode
: Month/Year NSOH EW NSB NSOH & EW  NSB +EW
- March 1973 93.5 20.5 - - -
i April 82.0 75.0 61.7 - 7.5
May 38.0 81.1 - - 60.0
June 9.4 59.1 76.4 - -
July 59.1 12.9 1.6 - -
August 11.6 10.9 10.1 16.7 -
September - 5.8 7.0 131.0 6.2
October 11.2 74.3 3.7 8.0 -
November - 74.1 - 97.5 -
December 5.2 70.3 - - -
January 1974 4.9 1.3 0.2 205.9 58.6
February - - - 22.0 -
March 110.3 - - 129.7 - 1
April - - 26.4 - - i

NSOH - North-South Overhead Antenna at 300A
EW - East-West Overhead Antenna at 300A
NSB - North-Socuth Buried Antenna at 260A

NSOH & EW - North-South Overhezd and East-West Antenna
at 300A

NSB & EW - North-South Buried Antenna at 260A and
East-West Antenna at 300A

(T , Ty s oo W e e

s i ae L AL
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? Fig. 1. Three-year summer population curves of mites and
collembolans in Main and Clover experimental plots,

based on monthly means,
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l Fig. 2. Three-year summer population curves of mites and

collembolans in Hazleton experimental plots, based on

monthly means.
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Fig. 3. Ratio of Cryptostigmata to Collembola in Hazleton
(Northern Hardwood Forest) Test and Control Plots.
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Fig. 4. Three-year ratios of Cryptostigmata to Mesostigmata
in Main plots show a relative increase in Cryptostigmata

in test and control plots over the last two years.
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Fig.

5. Site locations for the Wisconsin Test Facility soil
arthropod survey: Main test (1); Main control (Bl);
Clover test (A2); Clcver control (B2); New clover test
(Al0) ; West leg test (All); West Hazleton test (A3);
East Hazleton test (A4); Hazleton control (B3); North
leg test (A7):; North leg control (B7); GG test (Al2);
Hardwood test (A8); Hardwood control (B8); South

roadside test (A9); and South roadside control (B9).
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