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ABSTRACT 

Populations of springtails and 3 groups of mites-the predominant soil arthropods
were periodically surveyed during summer 1971 by extracting soil samples. These 
samples were obtained from a plot adjacent to a power substation and from 4 diverse 
habitats along the Sanguine antenna. The antenna is situated in northern Wisconsin 
and consists of a north-south and an east-west leg designed to test the environmental 
impact of operations in the extremely low frequency (ELF) range ( 45 or 75 Hertz). 
The "Sanguine effect" is defined to include ground current flow, electromagnetic fields, 
and ELF radiations produced by the antenna. Control samples were obtained from 
similar habitats situated 7 to 12 miles from either leg of the antenna. Fourteen of a 
total of 16 tests showed no significant differences in arthropod abundance at test and 
control sites. This includes the Main Test which was the most sensitively designed and 
involved analyses of subplot variations within test and control sites. Differences in the 
other 2 tests were marginal or of doubtful significance; in both cases, only 1 of 4 arthro
pod groups was involved. Additional evidence for the absence of a Sanguine effect is the 
occurrence of a midsummer peak in all 3 mite populations in both test and control 
plots of a woodland habitat. Ratios between the most numerous groups were compared 
for 1969 (just before antenna turn-on), 1970, and 1971, and were found to be similar, 
irrespective of site and date-further evidence that these populations are stabilized and 
functioning independently of a Sanguine effect after 2 years of antenna operation. 
Arthropod abundance in the proximity of a power substation was likewise found to 
be unaffected. 

This report describes the results of a census of 
soil mites and Collembola from different habitats at 
the Sanguine Test Facility near Clam Lake in north
ern Wisconsin. Data from 4 test sites along the San
guine antenna and a 5th site adjacent to a power: 
substation are compared with data from comparable 
control sites. The Sanguine antenna consists of a 
north-south and an east-west leg designed to test the 
environmental impact of operations in the extremely 
low frequency (ELF) range ( 45 or 75 Hz). The 
purpose of the study is to determine a possible 'San
guine effect' on soil arthropods. This effect is de
fined to include ground current flow, electromagnetic 
fields, and ELF radiations produced by the antenna 
in operation. 

A previous unpublished investigation (Hazelton 
study performed by Heinemann and Coate, 1970") 
contained the results of a census of higher soil in
vertebrates which were present in a test plot and 
control plot in July, 1969, before the Sanguine an
tenna was put into operation, and in July, 1970, 

1 Received for publication 8 May 1972. 
2 J. M. Heinemann and W. B. Coate. 1970. A study of soil 

organisms at Bravo Test Facility - I. Preliminary report. De
partment of the Navy. Naval Electronic Systems Command, Con
tract no. N000-39-69-C-1572, Special Project Sanguine. 

after the antenna had been in operation for about 
one year. The data showed significant decreases in 
abundance of springtails and mites of the crypto-, 
meso-, and prostigmate groups in the test plot, and 
significant decreases in all but the cryptostigmates in 
the control plot. The populations of other arthropods 
and annelids did not change significantly but also 
decreased. Since a number of factors were inade
quately tested or controlled it is not possible to make 
a valid claim for a cause-and-effect relationship be
tween Sanguine operation and the decline of one 
arthropod group, as some have done. The more im
portant limitations of the Hazleton study can be 
summarized as follows: 1. The single plot-single 
time sample is too finite to give a reliable picture of 
a complex ecosystem. A nearby plot, or the same 
plot sampled at another time, could have notable 
population differences. Indeed, there were signifi
cant differences in abundance among the same groups 
of arthropods separated by only a few feet. The 
present study was designed, therefore, to take into 
account possible effects of subplot variation and 
habitat diversity over the course of a summer, as 
related to a possible Sanguine effect. 2. The old 
Hazleton test and control plots were found not to 
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be comparable with respect to floral cover, expo
sure, or drainage. Therefore, an additional test 
plot was selected to conform more closely with the 
old control. 3. Certain soil arthropods, e.g. spiders, 
millipedes, centipedes, fly maggots, beetles, etc. 
occur sporadically or in low numbers, but when 
their numbers are multiplied by a factor of about 
300 in extrapolating to a square meter of soil, the 
figures are more impressive than meaningful. These 
groups are therefore excluded from the present study 
and only mites and springtails, which constitute 95-
97% of the higher soil animals, are used as indi
cator organisms. 4. Since microclimate influences 
the distribution of soil arthropods and may change 

L 

in a few centimeters, horizontally or vertically, our 
cores were increased from 6 cm to 18 cm deep. In 
addition, they were taken from subplots within the 
test and control sites to reduce sampling error. 

Methods 
Sampling Sites 

Photographs of the test and control plots are 
shown in Fig. 1, and Fig. 2 maps the locations of 
these plots relative to the Sanguine antenna. Four 
different habitats on the antenna right-of-way were 
selected as test sites. The main test site (Main 
Test, Fig. la) is located near the west leg of the 
E/W antenna where the antenna crosses Forest Road 

,· 
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FIG. 1.-Test and control plots. A. Main Test subplot. B. Main Control subplot. C. Clover Test. D. Clover 
Control. E. Old Hazelton Test. F. Hazelton Control. G. New Hazelton Test. H. 60 Hertz Line. 
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FIG. 2.-Location of experimental plots at the Wisconsin Test Facility: Main Test (1); Main .Control (2); 
60 Hertz Line (3); Clover Test (4); Clover Control (5); Old Hazelton Test (6); Hazelton Control (7); and 
New Hazelton Test (8). 

176 (90°57'W; 46°06'N). The site is a meadow the 
size of a city block forined by logging sometime 
within the present forest service 10-year cycle, 
roughly 8 years ago. The predominant field plants 
are: grasses, bracken fern, wild raspberry, huckle
berry, and large-leaved aster. The surrounding for
est is typical of a mature northern pine forest. It 
contains red pine, eastern white pine, balsam fir, and 
some aspen, poplar, and paper birch. The soil is 
sandy loam. Three subplots, each 4 X 4 ft, are situ
ated about 30 ft from the antenna right-of-way. 
The ground cover of each is as follows: 

A B C 
grasses-SO% grasses-50% grasses-70% 
large-leaved large-leaved large-leaved 

aster-10% aster-20% aster-20% 
bracken fern strawberry-20% strawberry 
huckleberry bracken fern sweet fern 
lycopodium dandelion 

The 3 sub plots of the control site (Main Con
trol, Fig. 1 b) are 10 to 20 yards off Forest Road 
181, approximately 7 miles from both N/S and 
E/W antennas (90°43'W; 46° 11 'N). The site is a 
clearing which was formed by a skid trail 10-15 
years ago and which is now being reclaimed by 
aspen and hazelnut. Other trees and shrubs in the 
immediate area include cherry, willowbrush, brush 

honeysuckle, vine maple, red and sugar maple, white 
pine, and balsam fir. The soil is sandy loam. 
Ground cover in the 3 control plots is as follows: 

A B C 
bracken forn- hawkweed- lycopodium-

50% 75% 50% 
large-leaved bracken fern- blueberry 

aster 15% bracken fern 
strawberry large-leaved bell wort 
hawkweed aster large-leaved 
goldenrod strawberry aster 

grasses strawberry 
grasses 

The clover test site (Clover Fields test, Fig. le) 
is situated cin the right-of-way of the west leg of 
E/W antenna, off Forest Road 176 adjacent to the 
Main Test site. It was planted in red and white 
clover 1 ½ to 2 years before. The soil type varies 
from sandy loam to loamy sand. The corresponding 
control site (Clover Fields control, Fig. ld) is situ
ated approximately 12 miles from the nearest an
tenna, 3 miles north of Butternut, 200 yards east 
of Highway 13, 35 ft from Highway 243, and 15 
ft beyond a pipeline (90°30'W; 46°02'N). The red 
and white clover was planted 1 ½ to 2 years before 
along the pipeline right-of-way. The control area is 
more open than the test area and contains a slight:y 
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higher proportion of other plants, mostly grasses. 
The soil type is a heavy clay-sand mixture. 

The old Hazleton (Old Hazleton test, Fig. le) 
test plot is adjacent to the south ground terminal 
(90°57'W; 45°58'N), 10 yards from the down lead 
in a drainage area. The terrain is generally damp 
and the forest is typical of an ash-elm lowland area, 
with red and sugar· maple, elm, black ash, yellow 
birch, cedar, spruce, and some small balsam fir. The 
plot itself contains 1 red maple, 1 large black ash, 
and 3 small firs. In addition, the plot contains the 
following ground cover: some leaf litter; grass-
80%; 3 types of fern; bluebead; false lily-of-the
valley; and strawberry. The soil is a heavy mixture 
of sand and silt and is quite wet. 

The Hazleton control site (Hazleton Control, Fig. 
lf) is situated approximately 8 miles from both 
E/W and N/S antennas (91 °08'W; 46°02'N), in a 
northern hardwood forest about 30 ft from Forest 
Road 320, near Moose Lake. The plot is heavily 
shaded and contains a medium-size ironwood tree 
and 3 small maples. Trees in the immediate area 
include sugar and red maple, oak, ironwood, yellow 
birch, basswood, paper birch, and eastern hemlock. 
In addition to a large amount of leaf litter and a 
rotting log, the plot contains the following ground 
cover: grass-40%, lycopodium-10%; large-leaved 
aster; small shrubs; bluebead; ferns; and violets. The 
soil is sandy loam. 

In view o.€ the important differences in soil type, 
exposure, and drainage between the Hazleton test 
and control plots, a new test plot was selected to 
conform more closely to the control plot. The new 
site (New Hazleton Control, Fig. lg) is about 500 
ft north of the Old Hazleton test plot, 5 ft off the 
antenna right-of-way on the east in a northern hard
wood forest. The plot is medium to heavily shaded 
and the surrounding trees include sugar and red 
maple, yellow and paper birch, and eastern hem
lock. The ground cover in the plot includes: a large 
amount of leaf litter and one rotting log: grass-
50%; flowering dogwood-25 % ; fern-5 % ; brush 
(includes 2 small hazelnuts)-5%; lycopodium; and 
large-leaved aster. The soil is sandy loam. 

The 5th test site ( 60 Hertz Line, Fig. lh) is situ
ated at a ground terminal of Price Electric Coope
rative substation, 2 miles east-southeast of Butternut 
(90°27'W; 46°00'N). The surrounding field was 
under cultivation until approximately 10 years ago 
and is now taken over by grasses, goldenrod, straw
berry, daisies, red clover, and hazelnut bushes. The 
plot contains grasses-60%; strawberry-10%; gold
enrod; yarrow; daisy; thistle; dandelion; buttercup; 
sweet clover; raspberry; and hawkweed. The soil is 
fine, moist, sandy loam. This site is similar to the 
Main Test control with which it is statistically com
pared. 

Sampling Schedule 
With one exception, all test and control plots were 

sampled 4 times, at approximately monthly intervals 
from mid-June to mid-September, 1971. The 60 

Hertz Line plot was sampled at 3, approximately 
monthly, intervals, beginning in mid-July. 

Sampling Design 
Each plot was 4X4 ft, except the Hazleton plots 

which were 10 ft square. The plots were roped off 
and were undisturbed except for sampling. Core 
samples were obtained from each plot on a random
ized basis. At each sampling period, 4 cores were 
taken from each subplot in the Main Test; 12 cores 
were taken from each plot in the Clover Fields; 8 
cores from the 60 Hertz Line; and 8 cores from 
each of the 3 Hazleton plots. The corer was a 
modified tulip bulb planter which yielded a core 2 in. 
diam and 7 in. long. The widening cylinder reduced 
compaction of the core and possibly reduced dam
age to the organisms. Samples were placed in indi
vidual plastic bags, labelled, and returned within 3 
hr to the on-site mitigation laboratory for extraction. 

Extraction Procedure 
The samples were extracted by means of Tullgren 

funnels arranged in 3 banks of 6 funnels each, and 
all samples from control. and test sites were ran
domly placed in the extractors and processed simul
taneously for 48 hr. The samples were gently crum
bled when placed in the extractor, to facilitate the 
escape of arthropods during extraction. The appa
ratus is essentially that previously used in the Hazle
ton study, except that the metal containers were 
slightly larger to accommodate the larger sample. In 
addition, the distance of the 25-w light bulb over 
the sample was adjustable and was gradually reduced 
during the 48-hr extraction, to avoid initial over
heating. Organisms were collected in 70% alcohol 
and identified in the on-site laboratory facility. A 
census of the following taxa was made: Acarina
Prostigmata, Mesostigmata, and Cryptostigmata; and 
Collembola. 

Sanguine Test Facility Operations 
The antenna array consists of north-south and 

east-west legs, each 14 miles long, which transmit in 
the extremely low frequency (ELF) range. The test 
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FIG. 3.-Sanguine antenna operation at the Wisconsin 
Test Facility, 1969-1971. 
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Table 1.-Compatrison of electric and magnetic fields at test and control plots. Data are for each leg of antenna 
operating at 45 or 75 Hertz and 300 amperes. 

Electric fields (millivolts/meter) Magnetic fields" (gauss) 

45 Hz 75 Hz 

EW NS EW NS 
an- an- an- an-

tenna tenna tenna tenna 

Main Test 160. 23.7 230. 33.6 
Main Control 2.4 3.0 1.8 2.3 
60 Hertz Line 2.6 1.7 2.0 1.1 
Clover Test 160. 23.7 230. 33.6 
Clover Control 31.0 36.4 16.2 14.6 
Hazleton Test Plots 

Old 2.1 1450. 2.4 1400. 
New 1.7 660. 1.4 670. 

Hazleton Control 3.0 3.6 2.6 3.2 

• Only those magnetic fields grea:er than 0.001 gauss are recorded. 

operations of the Sanguine Wisconsin Test Facility 
(WTF) were started on 21 July 1969 with the N/S 
antenna energized with 10 amp of current. The 
E/W antenna was energized for the 1st time on 7 
Aug. 1969, also at the 10-amp level. The current in 
each of the WTF antennas was gradually increased 
to the 50-amp current level with both antennas op
erated at 50 amp starting ] Oct. and 15 Nov. 1969, 
as shown in Fig. 3. Both antennas were operated 
at the 150-amp level starting 1 July and 15 Oct. 
1970 until 1 Mar. 1971, when the current in both 
antennas was increased to the maximum current 
level of 300 amp. Since 1 Mar. 1971, the Test 
Facility has been operated with 300 amp of current 
in either the N/S or E/W antenna or in both an
tennas simultaneously. Therefore, during the soil 
organism field study from 15 June to 15 Sept. 1971, 
the Wisconsin Test Facility was operated at the 300-
amp. antenna current level. 

In general, since 21 July 1969, the Sanguine Test 
Facility was operated on a 5-days-a-week, 6 hr/day 
test schedule at an operating frequency of either 
45 or 75 Hz, and at the current levels shown in 
Fig. 3. In addition, the Test Facility was operated 
with either the N/S or E/W antenna operated sepa
rately or· simultaneously, depending on the test plan 
for each test day. Table 1 provides data on the 
electric and magnetic fields in the test plots when 
each antenna is operating, with comparable data for 
control plots. The following observations are based 
on these data. 

1. The electric fields (millivolts per meter) in 
the Main Test subplots are 8-128 X those of 
the controls, with either antenna operating. 

2. The 60 Hertz Line plot acts like a control 
with respect to Sanguine-generated electric 
fields, but it generat,es its own electric fields 
which, at 60Hz, are 10,000x those of the 
control, and at Sanguine, frequencies are about 
200X those of the control. 

3. Equally large differences between Hazleton 

60Hz 

0.2 
.056 

560. 
.2 

13.4 

.11 

.038 

.45 

45 Hz 75 Hz 

EW NS EW NS 
an- an- an- an-

tenna tenna tenna tenna 60 Hz 

0.071 0.072 

0.003 
.071 .072 

0.001 0.016 
.017 .019 

test and control plots are recorded only when 
the N/S antenna is in operation. 

4. The values for the Clover Control are larger 
than would be desired for a control plot. This 
is due to the fact that the plot is located near 
a long-buried pipeline which enhanced the 
electric fields. Nevertheless, the electric fields 
are 5 to 14 times greater in the test plot when 
the E/W antenna is operating. 

Results and Discussion 

At least 2 considerations governed the choice of 
a census based on broad taxa rather than on single 
species as indicators of a Sanguine effect. First, the 
composition of soil species may change markedly 
and for no apparent reason without affecting the 
stability or energetics of the soil ecosystem as a 
whole. Engelmann (1961) surveyed the oribatid 
mites of an old field in Michigan in 1949-50 and 
again in 1958. After the interim, only 5 of the 
original species were still present, while 23 species 
had disappeared and had been replaced by 19 other 
species. These changes occurred despite stability 
of vegetation and absence of disturbance. If similar 
population shifts at the species level occurred in our 
test or control plots they might be interpreted in
correctly as a Sanguine effect. Our knowledge of 
soil ecosystems is still too fragmentary to permit us 
to interpret the vicissitudes of single species. On the 
other hand, community structure is known to be 
more stable at higher taxonomic levels, and there
fore selection of higher taxa provides a sound basis 
for the present experimental design. The taxa used 
in this study have an added value of fitting fairly 
well into defined ecological roles: Cryptostigmata 
and Collembola-primary consumers or prey; Meso
stigmata and many Prostigmata-secondary con
sumers or predators. In the 2nd place, if we choose 
the species route, we must then deal with the addi
tional error intrinsic to surveys of smaller popula
tions, e.g. small sample size and scattered distribution. 
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A summary of mean numbers of the 4 taxa per 
core sample, for each site and sampling period, is 
given in Table 2. Table 3 summarizes the results of 
an analysis of variance of these data. This is based 
on comparisons of the abundance of the 3 groups of 
mites and the springtails in test and control plots 
in 4 different habitats. The results indicate that 14 
of 16 tests showed no significant differences in ar
thropod abundance at test and control sites. This 
result includes the Main Test which had the best 
experimental design because it involved analyses of 
subplot variation within both test and control. Dif
ferences in 2 of the 16 tests were marginal or of 
doubtful significance. In one of these (Clover sites), 
springtails were found to be more abundant in the 
control plot (P <0.025). We do not know whether 
this difference is associated with differences in soil 
conditions but the test plot had a well-drained 
sandy loam and the control plot had a hea;y clay
sand mixture. In any event, if a Sanguine effect is 
invoked here, it must be considered as operating at 
a statistically marginal level on only 1 of the 4 
groups of arthropods. In the other case, the New 
Hazleton Test plot had larger numbers of crypto
stigmatid mites than the control. This difference is 
of doubtful significance since it is at the 5 % level 
and was actually reversed in one sampling period 
when the control plot had larger numbers of these 
mites. Again, there were no statistically significant 
differences between the other arthropods in the test 
and control plots. 

We conclude from the above data that the 2-year 

operation of the Sanguine antenna has not altered 
the abundance of the predominant soil arthropods. 
Additional supporting evidence will now be con
sidered. 

The subplot design of the Main Test and periodic 
sampling of all habitats permitted spatial and tem
poral comparisons of arthropod abundance. An 
analysis of variance of these data is presented in 
Table 4. 

Viewing the results, we find no significant subplot 
variation. Therefore, for purposes of this study the 
subplots were valid replicates and populations in 
the 3 test subplots and 3 control subplots were be
having similiarly. Significant differences were found 
in the abundance of certain arthropods over the 
course of the summer. It must be emphasized, how
ever, that these population patterns are not attribut
able to a Sanguine effect since they occurred in test 
and control plots alike. Fig. 4-6 depict mite popula
tions in the 2 Hazleton test sites and in the cont(ol 
site during summer, 1971. Each mite population in 
each of the 3 sites exhibits a highly significant mid
summer peak (mesostigmates, P <0.005; prostig
mates, P <0.0005; and cryptostigmates, P <0.005). 
A midsummer peak also occurs among springtails of 
the Old Test plot and Control plot; in the New Test 
plot, however, the peak was still maximal at the 
time of last sampling on Sept. 2, therefore we do 
not know the character of this curve. A population 
phenomenon such as the midsummer peak probably 
involves complex interactions between soil temper
ature and humidity, availability of food, and preda-

Table 2.-Mean numbers of arthropods per core sample for each site and sampling period. 

Mesostigmata Prostigmata Cry ptostigmata Collembola 

Date Control Test Control Test Control Test Control Test 

Main Test 
6/21 16.2 18.9 3.4 5.4 17.0 34.1 20.3 29.6 
7/15 15.6 10.8 12.0 9.2 29.7 28.8 25.8 17.3 
8/11 21.4 13.5 16.4 2.5 51.8 25.6 41.5 29.1 
9/10 18.4 29.9 11.4 16.3 30.1 76.9 36.6 47.0 
Mean 17.5 17.6 10.2 8.1 30.4 39.4 29.3 29.3 

Clover Fields 
7/5 5.3 5.9 0.4 0 4.1 6.0 42.2 17.8 
7/22 18.8 5.3 18.3 7.3 3.3 12.5 40.8 6.1 
8/16 16.8 5.6 9.3 3.9 6.9 6.7 29.1 8.5 
9/7 30.8 8.4 1.3 1.0 27.0 13.5 43.1 17.3 
Mean 17.9 6.3 7.3 3.1 10.3 9.7 38.8 12.4 

60 Hertz Line 
7/19 28.7 15.6 5.3 1.8 37.7 10.6 31.7 14.6 
8/11 21.4 7.6 16.4 3.6 51.8 7.9 41.5 10.9 
9/10 18.4 20.4 11.4 7.4 30.1 13.6 36.6 14.0 
Mean 22.5 14.9 11.6 4.0 40.5 10.8 37.1 13.4 

Hazleton Sites 
7/1 15.0 4.2 2.0 1.8 33.4 71.8 39.5 34.3 
7/8 15.5 17.0 4.6 4.5 51.0 102.3 37.1 40.3 
7/29 30.6 9.4 16.9 25.3 10.6 13.1 116.5 188.8 82.5 84.1 56.8 34.0 
8/19 23.8 13.6 30.6 7.5 5.1 7.4 59.4 109.9 129.9 42.1 23.l 61.3 
9/2 8.6 2.9 19.8 1.1 1.3 6.9 18.4 80.3 86.6 19.4 31.4 63.0 
Mean 18.1 7.1 20.6 7.3 4.4 7.6 53.5 108.1 100.5 43.4 36.1 48.6 
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Table 3.-Summary of test and control means with 95% confidence limits. 
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Control 95% CL Test 95% CL Significance 

Main Test 
Mesostigmata 
Prostigmata 
Cryptostigmata 
Collembola 

17.5 
10.2 
30.4 
29.3 

(11.2-23. 7) 
(3.4-16.9) 
(4.1-56.7) 

(17.6-41.1) 

17.6 
8.1 

39.4 
29.3 

( 11.4-23 .8) NS• 
(1.5-14.9) NS 

(13.4-65.3) NS 
(17.7-40.9) NS 

Clover Fields 
Mesostigmata 
Prostigmata 
Cryptostigmata 
Collembola 

17.9 
7.3 

10.3 
38.8 

(10.7-25.2) 
(3.0-11.7) 
(3.5-17.1) 

(31.7-45.9) 

6.3 
3.1 
9.7 

12.4 

. (0-13.6) NS 
(0- 7.4) NS 

(2.9-16.4) NS 
(5.4-19.6) <0.025 

60 Hertz Line 
Mesostigmata 
Prostigmata 
Cryptostigmata 
Collembola 

22.5 
11.6 
40.5 
37.1 

(14.9-30.1) 
(6.8-16.4) 

(25.6-55.4) 
(25.6-48.5) 

14.9 (8.1-21.8) NS 
4.0 (0- 8.3) NS 

10.8 (0-24.2) NS 
13.4 (3.1-23.7) NS 

Hazleton Sites 
New 

test vs. Old 
Control Old test New test control test 

Mesostigmata 
Prostigmata 
Cryptostigmata 
Collembola 

18.1 (13.5-22.7) 7.1 (1.8- 12.5) 20.6 (15.3- 25.9) NS <0.01 
7.3 (3.3-11.3) 4.4 (0- 9.0) 7.6 (3.0- 12.2) NS NS 

53 .5 (26.5-80.5) 
43.4 (26.6-60.2) 

108.1 (77.0-139.3) 100.5 (69.4-131.7) <0.05 NS 
36.1 (13.9- 58.4) 48.6 (26.3- 70.8) NS NS 

a NS= not significant at the 5% probability level. 

tor-prey effects, and is hardly likely to represent a 
simple one-to-one effect. The above observations 
assume even more statistical validity because of the 
sequential nature of the data and their occurrence 
at least 9 times among different taxa in all 3 sites. 
They provide cogent evidence that these populations 
are functioning independently of any Sanguine effect. 

Continuity in surveying the Hazleton sites during 
the summers of 1969, 1970, and 1971 enables us 

Table 4.-Additional results of analysis of variance, 

Meso- Pro- Crypto- Collem-
Date stigmata stigmata stigmata bola 

Main Test 
Test X Date NS• NS <0.025 NS 
Subplot within Test NS NS < .025 NS 
Subplot within NS NS NS NS 

Test X Date NS NS NS <0.025 
Clover Fields 

Date <0.05 <0.025 < .05 NS 
Test X Date NS NS NS NS 

60 Hertz Line 
Date NS NS NS NS 
Test X Date NS NS NS NS 

Hazleton Sites 
-Old Test vs. New 

and Control < .01 NS NS NS 
Date < .005 < .0005 < .005 NS 
Test X Date NS < .0005 NS < .001 

n NS = not significant. 

to compare relative abundance of the predominant 
soil arthropods over a period of 3 summers. This is 
fortunately possible despite differences in sampling 
techniques employed in the 2 studies. Thus, we find 
in comparing the 2 predominant groups-Collem
bola and Cryptostigmata-that the latter is about 
twice as abundant as the former. This ratio holds 
for all plots and dates, viz. Old Test and Control 
plots for the July 1 or 2 sampling for 3 years, and 
all 3 plots for the entire summer of 1971. The 
ratios of Cryptostigmata:Mesostigmata are also strik
ingly consistent over 3 years, regardless of date or 
site. In this case, the ratio ranged from 2-18 to 1 
during summer 1971, and from 6-16 to 1 in 1969 
(before antenna turn-on) and 1970. These ratios 
constitute further evidence that, during its 2-year 
operation, the Sanguine antenna produced no demon
strable changes in relative numbers of the arthropod 
community. 

Arthropod abundance in the proximity of a power 
substation, in operation for a far longer period of 
time, was likewise unaltered by any electrical factors 
peculiar to this environment (Table 2, 60 Hertz 
Line). This is particularly significant in view of the 
fact that the substation has been in operation since 
1950. Assuming the presence of normal electric 
fields in the range of 0.056 millivolts per meter in 
the control plot ( see Table 1) prior to the operation 
of the Sanguine antenna, we may reasonably con
clude that the soil arthropods in the plot adjacent to 
the substation have been exposed to 10,000X normal 
electric fields for 20 years with no apparent effect. 

This study is being continued during summer 1972. 
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FIG. 4-6.-Population curves in Hazelton test plots and control plot, summer, 1971. 4, Mesostigmata; 
5, Prostigmata; and 6, Cryptostigmata. 
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