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OF A NUCLEAR DETONATION ON
ARTHROPODS AT THE NEVADA TEST SITE'
EFFECTS

by
Dorald M. Allred^

INTRODUCTION
Beck, and Jorgensen (1963b, 1964)
Allred, and Beck (1963) discussed the effects of the nuclear detonation
"Sedan" on vegetation and rodents at the Nevada Test Site. My report discusses the effects
of that same detonation on arthropods.
Project Sedan, a phase of the Plowshare program for peaceful uses of nuclear energy, was

July 6, 1962. The thermonuclear device of 100
short kilotons created a crater 98m deep and
.390m in diameter (Fig. 1). Intense radioactive

detonated underground at a depth of 194m on

ter the detonation.

Allred,

and Jorgensen,

was generally confined within an area
by 9.7km. Ecological studies, which
utilized the techniques described by Allred,
Beck, and Jorgensen ( 1963 ) for trapping grounddwelling arthropods, were made before and affallout

of 6.5km

METHODS
Can

were placed at intervals between 305m (1000 ft) and 2743m (9000 ft)
the center of the
from ground zero (GZ
nuclear detonation) as shown by the circles on
pit-traps

=

One

year after the detonation, pit cans
were also arranged in three grids as shown on
Fig. 2. Each grid consisted of four transects
3m apart, each transect with five cans 6m apart.
Cans along the main transect, which was
2438m long, were open for the capture of animals from June 17 through July 5, 1962 (pretest). Arthropods were removed from the cans
at two-day intervals prior to the detonation. Beginning on August 25 after the detonation, which
was as soon as safety conditions allowed entry
into the area, the cans were opened and left
During
until September 2.3, 1962 (posttest).
Fig.

2.

made at
two-day intervals, except for three periods when
strong winds created sufficient movement of
this

latter time,

collections

were

also

radioactive dust to create a safety hazard. During this period, entry into the area was not al-

lowed, and collection intervals of five to seven
days were used. A year later, from 20 to 30
June, and 15 to 25 August 1963, cans were
opened and visited at two-day intervals.
Pit cans on the three grids which were established in 1963 were also open from 20 to

BYUAEC
denier

Report C00-78(i

for

Health

and

30 June and 15 to 25 August 1963, and visited
every second day.
Jorgensen, Allred, and Beck (1963:51) designated two pretest and three posttest zones

On

the basis of their analysis of
before the detonation and subsequent effects of the blast (Ibid: 54), I designated nine sectors for analysis of the arthropod
populations (Fig. 2). The major vegetative
(Fig.

2).

vegetation

types according to sectors are shown in Table 1.
For purposes of comparative populations between the 2438m transect and the grids, I
grouped those sectors of similar vegetative

damage with

the specific area of the
grid closest to GZ (lOt) is compared
to the section of the transect within sectors 1
to 3, the second grid (lOu) with sectors 4 to
types and
grid.

6,

The

and the grid

sectors 7 to

farthest

Studies,

Brigham

GZ (lOw)

with

In order to

extrapolate population

indices

from other areas of similar vegetative types of
the test site to those expected in the nine sectors of the Sedan experiment, relative population factors were determined for four major
types which correspond to the zones and vegetative analysis as designated by Jorgensen, Allred, and Beck (1963:51, 54), and the nine sectors as used in my report (Table 2). These are

fin

Environmental
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9.
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TABLE

1.

Principal vegetative types

and conditions

in nine sectors before

and

after the detonation of Sedan.

Feet

from
Sector

GZ

1

0-1500
1500-2500
2500-3500
3500-4500

2
3
4

4500-5500
5500-6500
6500-7500
7500-8500
8500-9500

5
6

7
8

9

TABLE

Pretest

2.

Relative

1959-1963.

abundance

Salsola-Grass

Sahola-Grass-Hymenoclea
Hijmenoclca-Grmjia-Grass
Coleogtjnc-Grm/ia-GjTass
Coleog,ijiic-Gr(itii(i

Coleogijnc-Graijia

Coleogyne-Grayia
Coleogtjne-Grayia-Lycium
Coleogyne-Grayia

factors"

Posttest

Covered with
Covered with

soil
soil

ditto

Vegetation destroyed; partly covered
with soil
Vegetation damaged; layer of dust
No change; layer of dust
No change; layer of dust
No change; layer of dust
No change; layer of dust

Biological Series, Vol.
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Table 2 (Continued)

Scorpions
Hadriirus spadix
Vaejovis hecki
V. horeus

1

V. conftisus

Solpugids
Bronchia potens
Eremohates scopulatus
Eremorhax pulcher

Hemerotrecha californica
H. proximo
H. serrata
Spiders
Calilcna rcsfricta

Gnaphosa

hirsiitipes

Haplodrassus eunis
Herpt/Uus hesperolus
Loxoscclcs itnicoJor

Megoimjnnecion

naturolis-

ticitm

Neoonagrophis chamberlini
Orthonops gertschi
Physoctjchis tanneri
Psilochoriis utahensis

Syspiro eclectica
*.Mi

able

=

numbers are

between
••Sa

=

i-elated

to

the factor of

"1" which

represents the

least

abundant,

"0"

indicates

not

found

Factors

are

not

compar-

species.

Salsola;

Gr

Ly

(dis)

=

Grayia-Lycium disturbed, Co Gr Ly

Coleogyne-Grayia-Lycium undisturbed.

(dis)

=

Coleogyne-Grayia-Lycium disturbed; Co Gr Ly (undis)

Brigham Young

6

The

posttest

expected population was de-

fomiined by
Fx
Bf X Sf

=

where

period considered,
If the period considered was more than one
month, then tlie etjuation should read:

Px

Px

=

Bf

^

the expected population for a given

Sik

and

3.

at the

Relative abundance factors"
Nevada Test Site, 1959-1963.

of

(Sif

+

Sjf)

=

the

first

seasonal adjustment factor,

and
Slf

Sf ^= the seasonal adjustment factor for the

TABLE

= Bk x

where

period,

the base factor as explained above,

Univebsiti- Science Bulletin

and so

=

the second seasonal adjustment factor,

on.

arthropods related to above-ground activity during four months

)

Biological Serifs, Vol.
Table

.3

(

18,

No. 4

Continued

Eremohates scopulafus
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TABLE

5.

Effects of a

Univehsiti- Science Bulletin

nuclear detonation on populations of beetles of the species Centrioptera muricata.
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in sector 1 as previously found. A decrease of
30 percent from the expected population occurred. In June 1963, no beetles were found,
and in August 1963, tlie population was 75
percent lower than the expected norm.

Ecologically,

populations were not
from the expected in any

pretest

significantly different

except number 3. Likewise, the postpopulation in sector 3 was the only one
that differed significantly from the expected
norm.
sector,

test

Eleodes hispilabris.

were found only in
detonation, and only

Beetles of this species

sectors

1

to 5 before the

1, 2, 3, 6, and
no sector were they
densely concentrated. One and two months after the detonation the population had diminished
from the expected norm bv 34 percent. In June
1963, the population was the same as expected,
and in August 1963, it had increased over the
norm by 50 percent.

7

after

detonation.

in sectors

In

pretest populations in sectors
4 were significantlv higher than expected,
and posttest populations in sectors 2, 3, 4, and
6 were significantlv lower than the norm.

Ecologically,

1 to

Eleodes longipilosa.

One specimen was

taken

in sector 3 after the detonation in

June 1963. In
these beetles were

other areas of the test site,
taken in similar vegetative types in May, July,
and August, but only in small numbers.

Eleodes nigrina.
in

and 4

sectors 3

Two
in

specimens were taken
August and September

immediatel) after the detonation, but
any other time. In other areas of the
test site these beetles were taken only in the
Pinvon-Juniper conimunitv, mainly in .August.
Their occurrence in the disturbed Grat/io-Li/citim
and Coleogyne near the Sedan crater was unex1962,

none

at

pected.
Eitpsophijlus
this

species

castoneus.

were taken

after the detonation
taken at other times.

in

Eight

beetles

of

and 5
None were

in sectors 3, 4,

June 1963.

In other areas of the test

were most common in vegetypes other than those near the Sedan
crater and, seasonally, were most abundant in
site these beetles

tati\e

Mav and

June.

Euschides Itictcitus.
Two specimens were
taken in sector 4 immediately after the detonation in .August

found

and September 1962. None were

at other times.

In other areas of the test
these beetles were relatively common in
vegetative types similar to those which surround
the Sedan crater, but the\' were essentially ab-

site

sent

between

May and

September.

Eusattus agnattis.
Thirteen beetles of this
were taken in sectors 1 to 4 in August
1963; none were taken at other times. In other
areas of the test site these beetles were most
abundant in the same vegetative types that
surround the Sedan crater, but they were absent from June to September.
species

Metoponium convexicoUe.
were found

in

sectors 3,

Four specimens
and 9 after the
None were found at

5,

6,

detonation in June 1963.
other times.
In other areas of the test site
these beetles were most abundant in the same
vegetative types as in the Sedan environs, but
their populations were at a minimum in August,
with an increase in September.

Pelecyphoms

None

were found
June 1963. Immediatclv after the detonation in August and
September 1962, 46 specimens were found in
sectors 3 to 7.
In August 1963, 1.30 beetles
were found in all sectors except number 1. In
other areas of the test site these beetles were
relatively abundant in the same vegetative types
Seasonally
as occur around the Sedan crater.
in other areas, thcv were most abundant in
August and September and essentially absent
at other times. This explains their absence in
June and July before the detonation, as well as
in June 1963.
pantex.

prior to the detonation or in

Felecijphorus

semUaevis.

Beetles

of

this

species were not found in the Sedan area prior

After the detonation in August and September 1962, three specimens were
to the detonation.

found in sectors 4, 5, and 7. None were found
in June 1963, but in August 1963, 16 beetles
were found in sectors 1 to 7 and in 9. In other
areas of the test site these beetles were common
in the same vegetative types that surround the
Sedan crater. Seasonally, however, they occurred almost exclusixelv in August and Septemlier.
This explains their absence in June
and Jul\' in the Sedan area.
Triorophus

laevis.

Before

the

detonation

these beetles were present in everv sector ex-

cept numbers 7 and 8 (Table 7). They were
most densely concentrated in sector 6. One and
two months after the detonation tliey were
found only in sectors 3, 4, 5, and 7, and most
denseiv concentrated in sectors 3 and 4. At
tliat
time the population was 1000 percent
greater than the expected norm. In June 1963,
these beetles were found onlv in sectors 5 to
S, and their population was 29 percent less than
the expected norm. In August 1963, beetles were
not found in any sector.
Ecologically, pretest populations were signif-

BlUGHAM VoUNG UNIVERSITY SCIENCE BULLETIN
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TABLE

7.

I
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and Soptcmber 1962, and 96 percent

Total populations of all species of tenebrionid beetles were 5S percent lower than the e.K-

pected normal in August and September 1962,
61 percent lower in June 1963, and 58 percent
lower in August 1963.
Beetles

of

eight

species

and after the
species were found after
were not present before
and ecologically, four of
before

were found both

detonation.

Six

other

the test that apparently

(Table 8). Seasonally
these should have been
present before the detonation, whereas the other
two were not expected. However, five of the
species were expected to be present after the
test, but one species found after was unexpected.
Heretofore Eleodes nigrina was found only in
the Pinyon-Juniper community, and its occurrence in the Grmjia-Lijchim and Coleogyne communities was unforseen.
Species stabilization in the sectors was greatupset during the postshot periods of August
and September 1962 and June 1963 (Table''9).
By August 1963, the numbers of kinds of spe-

ly

had become somewhat stabilized, but in
lower numbers than during the predetonation
cies

time.

TABLE

8.

Conibiosoma elongatum was taken before

in sector

5 in August 1963.

11

the detonation in sector 9 but not after in any
sector.
This species was taken from June to

September

in similar \egetative types in other

areas of the test

site;

so

its

disappearance was

unexpected.

Grid vs. Transect Extrapolation. Results between the main transect stations and the grids
could not be correlated relative to the numbers
of beetles captured.
to the

number

On

the basis of adjustment

of can traps used in each grid

and the respective sectors of the main transect,
considerable differences were noted. In June
1963, the transect cans caught 190 percent and
55 percent more beetles, respectively, than did
the grid cans in regions 1 and 3. At the same
time in region 2, the transect cans caught 9
percent less than did the grid cans.
In August 1963, the grid cans consistently
caught more beetles than did the transect cans—
20 percent, 57 percent, and 37 percent more in

and 3, respectively.
In Julv and August 1963, when the grids
and transect were utilized simultaneously,
beetles of 19 species were collected. Six of these
were found only in those cans arranged as a
grid, whereas 13 were captured in cans on the
regions

1,

2,

Species of tenebrionid beetles found after but not prior to a nuclear detonation.

Sector
Species

Eleodes nigrina
Eup.mphyhis castaneus
Euschides luctatus
Metoponium convcxicoUe
Pelcciiphoriis pantex
Pelecijphorus semilaevis

Bmgham Young

12

main transect and on tlie grid. None were
taken on the transect that were not also taken
on the grids.
Minimal populations of
Crater Occupants.
beetles of five species were found in the bottom
of the Sedan crater in July and August 1963,
one year after the detonation. These were
Centrioptera muricata, Chilometopon abnorme,
Coelocnemus sulcata. Eleodes armata, and
Eleodes hispilahris. Three of these were previously taken in the environs of the Sedan crater.
Coelocnemus sulcata was not reported from the
test site heretofore, whereas C. abnorme was reported previously from other areas of the site.
Centrioptera muricata was taken before the test
on transect F in sector 2, approximately 488m
from the lip of the resulting crater. Eleodes
armata was taken before the detonation within
488m of the crater and E. hispilabris within 183m
of the crater.

Animals of this
Iridomyrmex pruinosum.
were present in small numbers in sectors
After the test
1, 2, 5, 8, and 9 prior to the test.
in June 1963, three specimens were found in
sector 7. Elsewhere on the test site this species
was common in the same vegetative types as
those which surround the Sedan crater. Seasonalh' it was most common in Jime and July,
but rapidly diminished in above-ground activity

species

in

August.

Ants of this
Myrmecocystus mexicanus.
were present in sectors 4 to 9 prior to
the detonation (Table 10). One and two months
after the detonation none were found in any
sector except 4 and 9. In June 1963, ants were
found in sectors 5 to 7. In sector 6, 175 percent
more ants were found than expected. In August 1963, ants were found in sectors 3, 7, and
8; none were expected in sector 3. In other sectors, except 7, fewer animals were found than

species

expected.

Ants

An

in sector 7.

Ants of this
Aphaenogaster meg,ommatiis.
were not found prior to or immediately
after the test, but a single specimen was taken
in June 1963 in sector 7. The usual habitat of

species

is not the vegetative types that occur in the environs of the Sedan crater but
commonly the Larrea-Frameria commimity.
is

this species

Seasonally these ants were most active above
ground in July and August, and only one specimen was taken elsewhere on the test site in
June.

Crematogaster coarctata.

Two

ants of this

and 9 prior to
the test, and only one was taken on the grid
in sector 2 in August 1963. This species was not
commonly found elsewhere at the test site in
the vegetative types peculiar to the Sedan crater
environs, although seasonally it was abundant
from June to August in other areas.

species were taken in sectors 3

TABLE

10.

Effects

of

a

nuclear detonation on

Uniyersity Science Bulletin

increase of 175 percent occurred
all sectors at the period

Considering

one and two months after the detonation,
populations were 94 percent less than expected;
in June 1963, 42 percent more; and in .\ugust
1933, 55 percent less.
Ecolo'jjieallv, pretest and posttest populations were significantly lower than expected
of

in all sectors

except numbers

1

and

2.

Mt/rmecocystus mimicus. Ants were present
and 9 before the detonation
(Table 11). One and two months after the
test, specimens were found only in sector 9.
in sectors 2, 5, 7, 8,

were present in sectors 5, 7,
5 and 7 in August 1963.
In sector S in June 1963 twice as many ants
were present as expected, and in August 1963
in sector 5, A'A times more ants were present
than expected. One and two months after the
detonation, populations in all sectors had diminished from the expected by 84 percent. In
In Juni- 1963, ants

and

8,

and

in sectors

popui.itions oi ants ot

the species Mijrmrcpcij.stua tiwxicauus.

Biological Series, Vol.

TABLE

11.

Effects

of

18.

No. 4
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a nuclear detonation

on populations of ants of the species Myrmecocystus mimicus.

13

Bricham Young University Science Bulletin

14

TABLE

13.

Effects

of

a

nuclear detonation on populations of ants of the species Pogononnjrmex californicus.

Biological Sekies, Vol.

18,

No. 4
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15

two

species, Aphaenogaster megommatus and
Veromessor sniithi in sectors 5 and 7, taken in
June 1963, were not found at any other time.

the detonation. After the test they were found
only in sector 9 in small numbers. In other areas
of the test site these insects were most common

Complete or nearly complete elimination of
the population occurred in eight of the sectors
at some period after the detonation. A reduction of 100 percent occurred in August and

in the

September 1962 in sectors 1, 2, 3, 7, and 8,
and in August 1963 in sectors 6 and 9. Ninety
percent reduction was noted in sector 4 in AuIn June 1963, populations in general
were not reduced as drastically as at other times.
In fact, in sector 6 in June 1963, a 200 percent
increase in population occurred when compared
gust 1963.

same vegetative types that occur around
the Sedan crater. Seasonally they were most

abundant from March through July, and in few
numbers in August and September. This seasonal variation likely accounts for the few
numbers found immediately after the detonation in the Sedan area.

Total populations of all species of ants were
64 percent lower in August and September
1962 than the expected normal, only 30 percent
lower in June 1963, but 69 percent lower in

Ceuthophihis lameUipes. These crickets were
found in all sectors except numbers 2 and 7
before the detonation. Afterward, they were
found in all sectors except number 6. Their
numbers after the test were diminished by 97
percent from the expected normal. In other
areas of the test site these crickets were most
abundant in the same vegetative types that occur in the environs of the Sedan crater. Seasonally they were most abundant from August to
November. Consequently, such few numbers

August 1963.

after the detonation

to

the expected norm.

tion in sector 6 in

was the same

Similarly,

the popula-

August and September 1962

as anticipated.

Transect Extrapolation. One specimen of Mynnecoct/stus mexicanus was taken on
the grid in sector 8 in June 1963 and one on
the grid in sector 4 in August 1963, although
beetles of this species were not taken on the main
transect in that sector. Similarly, other species
taken on the grids but not on the corresponding
transect in 1963 are Crematogastcr coarctata
and M. mimicus in sector 2 in August, Pheidolc
hicarinata in sector 2 in June, and Veromessor
smithi in sector 8 in June. None were found
on the transect that were not also taken on the
corresponding grid.

Grid

vs.

Orthopterans

The few specimens of this group collected
June and August 1963 have not as yet been
identified to species. Consequently, effects of
the detonation on these insects are discussed
only for the immediate posttcst period of August and September 1962.
in

Arenivaga erratica. Roaches of this species
were found in all sectors except 5, 8, and 9 before the detonation. After the test, the specimens
which were found onlv in sectors 3, 4, 5, and
9 represented a 450 percent increase above the

number expected.

In other areas of the test
site roaches of this species were abundant in
the same vegetative tvpes as those which occur
in the environs of the Sedan crater. Seasonally,
however, populations of these roaches were at

low

levels

during August and September.

Ceuthophihis jossor.

were found

Crickets of this species
7 (except 6) before

in sectors 1 to

seem

significant.

Litaneutria minor.
Three praying mantids
were found only in sectors 1, 5, and 6 before
the detonation; none were found after. In other
parts of the test site these insects were most
abundant in Coleogyne, which also occurs in the
area of the Sedan crater. Seasonally they were
relatively abundant during August and September. Their apparent absence after the test likely
was due to normal low populations in this particular area.

Stenopelmatus fuscus.
Before the detonaJerusalem crickets were found only in sectors 1 to 5. After the test they were taken in
sectors 3 to 9, except 7 and 8. In all sectors
except 3 and 5 the numbers found were greater
than expected. Considering all sectors, populations increased by 36 percent over the expected.
tion,

In other areas

were

most

of

the test site these crickets
in Graijia-Lijcium and

abundant

Pinyon-Juniper areas. Tlieir populations were
low in other vegetative types. Seasonally they
were most abundant from May to August and
Consequently, their high popuin October.
lations in the environs of the Sedan crater in

August and September were expected.
In August and
Changes within Sectors.
September 1962, populations in all sectors except number 7 were considerably less than the

expected normal.

In sector 7 an

numbers occurred. Considering
all

sectors,

all

increase
species

in

and

a 93 percent reduction in popula-

tion occurred after the detonation.

Before the detonation, species

was about equal between

all

distribution

sectors except

num-
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bers

8

which had only one species
9,
After the detonation, numbers of spe-

and

present.

were concentrated in sectors 3, 4, 5, and
Three of the four species in sector 9 after
the test were found no closer than sectors 5
and 7 prior to the test.
cies

9.

Scorpions
Hadriiius spadix.

Scorpions of this species
numbers and only in
sectors 1, 4, and 5 before the detonation. In
August and September 1962 (after the test)
they were found in greater nimibcrs than expected and only in sectors 3 and 5. In June
and August 1963, they were found in few numbers in sector 7. In no sector did the numbers
deviate significantly from the expected, either
before or after the detonation. In other areas
of the test site these scorpions were most abundant in the Artemisia and Mixed plant associations, types which were not common in the
environs of the Sedan crater. Seasonally over
the test site these animals were active from
April to October, predominantly in July.

were

found

in

few

Vaejovis becki. Before the detonation these
scorpions were found in sectors 3 to 9, except

August and September
were found only in sectors
In June 1963, they were found
3, 4, 5, and 7.
only in sector 7, and in August 1963, only in
sector 8. In no sector did the numbers found
deviate significantly from the expected, either
After

4.

the

test

in

1962, the scorpions

before or after the detonation.

In other areas

of the test site these scorpions

were abundant

creased bv 438 percent above the expected. In
June 1963, scorpions were found in sectors 2 to
7 (except number 6), and in August 1963 only
in sectors 1, 2, 5, and 9. Significant differences
from the expected occurred in sectors 1 and

and in sectors 3, 4, 5,
and 7 after the detonation, when more scorpions
were found than expected. In other areas of the
test site, scorpions of this species were moderately abundant in the similar vegetative types
that occur in the environs of the Sedan crater.
Seasonally, specimens were taken from March
to November, predominantly from June to Au2 before the detonation

gust.

Changes

August 1963.

Significant

and 7

Significant differ-

changes occurred in
August and September
1962, with increases of 575 percent, 950 percent, 350 percent, and 125 percent, respectively.
Only one significant increase occurred in June
1963— sector 7 with 166 percent. No increases
were noted in August 1963. Considering all sectors, populations in August and September 1962
increased 160 percent but decreased liy 50 percent and 72 percent in June and August 1963,
respectivelv, from the expected nomial.
5,

in

Species composition in the sectors before
the test vaiied from one to three. In August

and September 1962,

sectors 3

and 5 contained

four species, but in June and August 1963, no
sector contained more than one species, except

the same vegetative types that occur in the
environs of the Sedan crater. Seasonally they

all

were collected from March to September, predominantly from June to August.

sector 7,

Scorpions of this species
were not found in the Sedan area prior to the
detonation. In August and September 1962 they
were found in sectors 3, 4, and 5, but none were

Sectors.

sectors 3, 4,

in

Vaejovis boreus.

iiithin

ences occurred in populations in sectors 6, 8,
and 9 in August and September 1962, when
numbers were reduced by 100 percent. Similar reductions occurred in sectors 1, 6, 8, and
9 in June 1963 and in sectors 3, 4, 6, and 7 in

which had three

in June.

Crater Occupants. One specimen of Hadspadix was found in the bottom of the

ruriis

crater in July 1963.

Grid

found in June or August 1963. The numbers
present in the sectors did not deviate significantly from the expected, either before or after
the detonation. In other areas of the test site
these scorpions were not abundant in the Grat/iaLtjcium community and were not found at all

Transect Extrapolation. Scorpions
were found on the grids in
sector 2 in August, sector 4 in June and August,
and sector 8 in June, but not on the corresponding parts of the main transect. Those belonging
to Vaejovis becki were found on the grids in
sectors 2 and 4 in August, but not on the transect.
Scorpions of V. confusus were taken on

in the Coleoi^ijne and Salsola communities. Seasonallv tliey were taken from June to Septem-

8

ber,

and predominantly from JuK-

to

September.

Vaejovis confusus.
Before the detonation
these scoipions were found in all sectors except
numbers 6 and 8. In August and September
1962 they were found in sectors 3, 4, 5, and
7.
In that latter period, populations had in-

vs.

of lladrunts spadix

the grids in sector S in Jime and sectors 4 and
in August, but not on the corresponding

transect.

Solpugids

Ihunchia potens.
These solpugids were
found in few numbers and only in sector 8 before the detonation.
None were found after.
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In otlier areas of the test

site,

these organisms

were found in the Coleogijne and Graijia-Lijc'mm
communities in relative abundance from June
to September, predominantly in June and July.
Their seasonal limitations likely explain their
absence in August and September, but not their
absence in June 1963.

Eremohates scopulatus. These specimens were
found only in sector 1 before the test; none
were foimd after. In other areas of the test site
these animals were present in the similar vegetative types that occur in the area of the Sedan
crater, found predominantly in May, but also
present in June and July. This seasonal limitation likelv explains their absence in June and
August after the test.

Eremorhax piilcher. This solpugid was found
only in sector 4 prior to the detonation; none
were found after except on the grid in sector
2.
In other areas of the test site this new species, described bv Muma in 1963, was taken in
few numbers in the Grayia-Lycium and Sahola
communities

in

June and

Hemerotrecha

July.

californica.

considered as somewhat influential also on their
occurrence.

Crater Occupants. Specimens of two spetaken from the crater in August 1963 were
not found on the main transect, but one of the
species was taken on the grids in sectors 2

cies

and 4. One specimen each of Eremohates zinni
and Therobates cameronensis was found in the
crater in August 1963. In other areas of the
test site E. zinni was the most abundant in the
Grayia-Lycium community and was also found
in Sahola; none was taken in Coleogyne. Seasonally this species was found only in July and
August. Therobates cameronensis was found
moderate abundance in Coleogyne and
in
Grayia-Lycium but not in Sahola. It occurred
from May to July.
Only one
Transect Extrapolation.
was taken on the grids but
not on the main transect— Eremohates zinni, taken
in sectors 2 and 4 in August 1963. A specimen
of Eremorhax piilcher was taken from the grid
in sector 2 in August 1963, but not on the corresponding parts of the transect.
Grid

vs.

species of solpugids

Solpugids of this

species were foimd before the detonation in sectors

2,

3,

5,

6,

and

None were found

7.
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Spiders

after

test.
In other parts of the test site these
animals were most abundant in the Coleogyne
and Grayia-Lycium communities, but none were
found in Sahola. Seasonally they were taken

Calilena

the

from April to September, predominantly in June.
Their absence in the sectors in June 1963 was
unexpected.

restricta.

A

was

single specimen

taken in sector 6 before the test. None were
taken after. In other areas of the test site these
spiders were only moderately abundant in the

Grayia-Lycium community. They were active
from February to December, predominantly
from June to November.

in October.

Only three spiders of
hirsutipes.
were taken before the test, all in
sector 7. None were taken after. In other areas
of the test site these spiders were relatively
abundant in the same vegetative types that occur in the environs of the Sedan crater. They
were active from Febraary to November, predominantly in June and July.

Hemerotrecha scrrata.
A single specimen
was found in sector 2 before the test, but none

spider were taken in sectors 2 and 3 before the
detonation. None were found after. In other

Hemerotrecha proximo.
This species described as new by Muma (1963) was represented by specimens found in sector 8 after the
test, but only in August and September, 1962.
In other areas of the test site the few specimens of this species that were taken were predominantly

in

the

Grayia-Lycium community

Their occurrence in sector 8 was
expected, but not so early in the season.

after.

In other areas of the test site these sol-

pugids were commonly found in the same vegetative t\pes that occur in the environs of the
Sedan crater. Seasonally they were found from
June to September, predominantly in July and
August.

Changes within

Sectors.

The almost com-

plete absence of solpugids in any of the sectors
after

the

detonation

mendous influence

is

indicative

of the

tre-

on solpugids, although seasonal differences must be
of

the

detonation

Gnaphosa
species

this

Haplodrassus eunis.

Three specimens of

areas of the test site these spiders
mon in undisturbed vegetation of

this

were comthe

types

that occur in the environs of the Sedan crater.
Tiiey were active all months of the year, but
in

predominant numbers only in the nonsumof October to April.

mer months

A single spider of
Herpyllus hesperolus.
species was taken in sector 8 before the
and one specimen was taken after the
test,
detonation in sector 7 and in August 1963. One
specimen was taken on the grid in sector 2
this
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in June 1963.
In other areas of the test site
these spiders were rehitively abundant in un-

disturbed vegetation of the types which occur
in the area of the Sedan crater. Seasonally they
were active the year around, but predominantly
in April. Few were taken from June to August.

Loxosceles ttnicolor.

Spiders of this species

were not found prior to the detonation. After
the test, a single specimen was found in sector
8 in June, and two in sectors 2 and 7 in August
1963. These spiders were not found in other
areas of the test site

in

the same vegetative

types that occur near the Sedan crater.

Thev

were found predominantly in the Mixed type of
vegetation from April to September, predominantly in July and August.

Me<iamyrmecion naturalisticum. Spiders of
were found before the test in sectors 2 and 7. None were found after. In other
areas of the test site these spiders were most
common in the Coleogyne community from April
to September, predominantly in June and July.
this species

Neoanaiiraphis chamberlini. Spiders of this
were taken before the test in all sectors
except number 9. The only ones found after the
test
were taken in sectors 2, 6, and 8
in June,
and in sector 4 in August 1963.
In other areas of the test site these spiders
were common in the Coleogyne, Grayia-Lychtm,
and Salsola communities. They were active
from February to October, predominantly from
June to October.
species

Orthonops gertschi.
These spiders were
found before the test in sectors 5, 7, and 9. None
were found after. In other areas of the test
site spiders of this species were not abundant
in the vegetati\e tvpes common to the Sedan

TABLE

15.

E

They were

area.

acti\e

from March

to

Sep-

tember, predominantly from April to July.

Physocyclus tanneri. Only one specimen of
species was taken before the test, in sector
None were found after. In other areas of

tliis

6.

were not abundant

the test site these spiders

and were found onlv

in

August.

Psilocliorus utahensis.

Spiders of this spe-

were the most abundant ones represented
the Sedan area. They were found before the

cies
in

in

test

sectors,

all

and 7 (Table 15).

predominantly

in

sectors 6

One and two months

after

the detonation they were not found at all. In
June 1963, they were found in all sectors except

August 1963, they were
and 8. Considering
all sectors, their 100 percent reduction in numbers
from the expected norm in August and September 1962 and in August 1963 is significant.
Likewise, in June 1963 their populations were
reduced b\' 50 percent. In other areas of the
test site these spiders were predominant in the
same vegetative types that occur around the
Sedan crater. Seasonally they were active all
vear, predominantly from June to August. Eco-

numbers

1

and

2,

found on the grids

and

in

in sectors 2

logicalh', before the test, in all sectors

popula-

were higher than expected.
After the detonation, populations were not generally different from the expected.
tions of this spider

Syspira eclectica. Spiders of this species were

only in sectors 8 and 9.
In other areas of the
test site, these spiders were not common in the
same vegetative types that occur around the

found before the
None were found

test

after.

Sedan crater. They were active from April to
November, predominantly from May to August.

Changes

tcithin Sectors.

Significant differ-

ences from the expected occurred in August and
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September 1962 in sectors 6 and 7, where a 100
percent reduction in population occurred. In
June 1963, reductions of 100 percent occurred

and 4, whereas in sectors 5, 6, and
8 populations were much higher than expected.
In August 1963, 100 percent reductions from
in sectors 1

the expected occurred in

and

7,

all

sectors

except 2

where the actual numbers were equal

Considering all sectors, popuAugust and September 1962 decreased
by 100 percent, increased 33 percent in June
1963, then decreased by 80 percent in August
1963 from the expected normal.
to the expected.

lations in

Species

composition

the test varied from 2 to
tors

3,

5,

7,

in
5.

the

sectors

before

In June 1963, sec-

and 9 each contained only one

19

whereas sectors 6 and 8 each contained
In August 1963, sector 7 contained two

species,

two.

species.

Grid vs. Transect Extrapolation. Spiders of
Herpyllus hesperolus were not found on the
main transect in sector 2 in June, but were
found on the corresponding grid. Those of
Loxosceles unicolor were not found on the transect in sector 2 in August, but were found
on the grid. Spiders of 'Neoanagraphis chainher-

were not found on the transect in sectors
and 8 in June and August, but were found
on the grids. Psilochorus utahensis was not
found on the transect in sectors 2 and 8 in August and sector 4 in June, but was found on
lini

2, 4,

the corresponding grids.

SUMMARY
Fifty-three arthropod species were studied
an area affected by an underground nuclear
detonation. These were represented by 10 species
of ants,
17 beetles, 5 orthopterans, 4
scorpions, 6 solpugids, and 11 spiders (Table
16). Relative populations were dctcnnined prior
to the detonation and at three periods after the
detonation— (1) one and two months after (Auin

Populations of each group changed signifiReductions from 30 percent to 100 percent occurred in all groups in all
periods after the detonation except for the scorcantly in each period.

pions one and two months after, when an inAfter 11
crease of 160 percent was noted.
months spiders had increased 33 percent ( Table
17).

gust

and September 1962), (2) 11 months after
(June 1963), and (3) 13 months after (August
1963). One and two months after the detonation, the number of species was reduced from
the expected b\' 48 percent, by 52 percent
after 11 months, and by 66 percent after 13

Within specific sectors, populations did not
vary significantly from the expected except in
a few instances. In August and September 1962,
immediately after the detonation, populations
of arthropods in sectors 3, 4, and 5 were much
This represented the
higher than expected.

months. Greatest reduction of specimens occurred with spiders, followed by ants and beetles. Fewest changes occurred in the number of

area from

scorpions.

initial

TABLE

16.

approximately 65m to 140m from
ground zero. The increase may have been
due primarily to the physical transport and
survival of those arthropods living closer

Effects of a nuclear detonation on species occurrence of arthropods in the disturbed area.
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ground zero than 65ni. Similarly, slight inwere noted in sectors 7 and 9, but these
likely were not significant.
In June 1963 in
sector 5 and in August 1963 in sector 3, slight
to

creases

TABLE

17.

Population

trends

of

arthropods

were noted. These may
have been due to seasonal differences correlated
with vegetative type, and are also not considincreases in populations

ered

significant.

affected by a nuclear detonation.

Percent change from expected normal

Group

Aug.-Sept. 1962

Ants

-

Beetles

-

Orthoptera
Scorpions
Solpugids

not

-

64
58
93

-

Aug. 1963

30
61

-

69
58

-

72

o

O

-

+160

Spiders
'Data

June 1963

50

90

-100

-100

-100

-f 33

-

80

available.
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