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ABSTRACT

The validation studies of the Desert Biome program are to provide field data from
representative desert types with which to validate predictive models of desert ecosystems.
Specifically, the Curlew Valley project is to monitor abiotic elements and determine the
status of biotic components through time on sites which are representative of the
Great Basin Desert.

There are four, 1 km2 terrestrial validation sites in Curlew Valley, Utah-Idaho
Their placement covers the rainfall and salinity gradient that exists in the valley,
the most common native vegetation of the Great Basin, and the common manipulation
of destroying Artemisia tridentata (sagebrush) and seeding to Agropyron eristatum
(crested wheat grass).

The Curlew Valley validation studies began in the spring of 1971. The following
paragraphs provide a cursory description of the major findings to date,

Abiotic: -- The northern sites were in a less harsh environment than the southern
sites with regard to precipitation. Mean annual precipitation in the north was 34 cm,
and in the south 25 cm. This difference was reflected in the diversity of flora and
fauna.

Plants: -- The vegetation of the southern sites had a Tower profile and fewer
species than the northern sites. There were about 85 species in the north and 15 in
the south. Quadrat analysis showed that Artemisia tridentata biomass averaged about
6,000 kg/ha of dry weight in the north and 3,000 kg/ha in the south, Total root biomass
was about 18,000 kg/ha dry weight for both the north and south shrub sites.

The vegetation on the southern sites responded to the decrease in precipitation
from 1971 to 1972. Above~ground living material decreased and 1itter increased in 1972.
Total root biomass did not change. However the dispersion shifted toward the soil surface.
This may have been caused by an upward movement of salt in the soil caused by the lack
of rainfall.

Invertebrates: -- Invertebrates were sampled by D-Vac, soil extraction, and pitfall
traps. This report contains an assessment of invertebrate biomass on the sites as well
as an annotated taxa list and major plant/insect associations.

The greatest dry weight biomass was found in the "annuals" vegetation type,
followed by Artemisia-Atriplem-Sitanion,  and Agropyron vegetation types. Average
estimates of invertebrate biomass in the summer of 1972 were 260 g/ha in the Art-Art-Sit
vegetation type. The pitfall traps produced the greatest amount of biomass followed by
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soil extraction and D-Vac. However, there was overlap in habitat sampled by pitfall
traps and D-Vac. A correction factor has yet to be worked out.

Vertebrates -~ A live trapping program sampled small mammal populations on all
sites in 1971 and 1972. Of the 10 species known to occur on the sites, Peromyscus
v culatus {deer mouse). . evemaraus parvus (pocket mouse) and  cuf wmics minimus
(chipmunk) were the most widely distributed and contributed the most to total rodent
biomass. Total rodent biomass (dry weight) ranged from 15-167 g/ha. depending upon

year and vegetation type

Lepus calif~ynious (Jackrabbit) was a major part of the herbivore biomass on the
sites. A drive census gave dry weight biomass of 1,890 g/h- in 1971 and 350 g/ha 1In
1972 on the southern shrub site. Other sites had fewer animals.

Grazing by cattle occurred on all sites. Their activity was monitored on the
southern sites in 1971 and 1972. Daily energy consumption per animal was about 17,782
kcal in 1971 and 20,023 kcal in 1972. About 35% of this was returned to the sites as

feces.

A Tine-transect study of birds through the year indicated decreasing density
through the summer, fall and winter. Fremophrla aipesrrs (horned lark) was the
most common species, reaching a dry weight biomass on some sites greater than all
other avian species combined (50% g/ha in July), In general, the more open the site,

the more avian diversity and biomass.

Soil: -~ The soils of the northern site weve highlv variable due to differences
in parent material, differing levels of former Lake Bonnevyille and sheet and gully
erosion. In contrast, the soils of the southern sites were a very uniform silt Toam
throughout. There was high salinity at depths Tower than 30-40 cm.

Lichens and algal urusts covered a significant portion of the soil surface of the
sites. A rough estimate on the southern sites gave 32% coverage and 200 kg/ha for
Yichens, and 75% coverage and 159 kg/ha for algal crusts.

Most of the biological activity in the soils was located {n the top 3 cm of
soil. Vigorous carbon and nitrogen fixation took place during the wet periods by the
Tichens and algal crusts. Much of the nitrogen subsequently dispersed, possibly as
volatilized ammonia. Although there appeared to be excess nitrogen in the soil, no
excess carbon was available to immobilize it. Microbial numbers decreased gradually
with depth. Maximum density was between 5-20 cm in the soil profile.
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INTRODUCTION

A major cbjective of the Desert Biome program is to develop predictive models
of desert ecosystems. I the models are to have general applicability, they must
be validated with data from various types of deserts, The task of the Curlew Vailey
validation sites is to provide such data for the Great Basin Desert.

Validation at Curlew Valley began February, 1971. The first objective was to
make an inventory of the four sites and to begin monitoring abictic components of
the system. For most plants and animals the inventory consists of biomass determinations
per hectare per species or taxon. The exceptions were nonvascular plants and microbes
where measurements of activity were more meaningful than biowass determinations. Those
components of the ecosystem that move in and oui of the sites must be monitored and
their impact assessed. Cattle, some birds and jackrabbits are the important components
in this respect. A similar situation exists with invertebrates in that they are nearly
impossibie to sample at some stages of their 1ife cycle. Hence thelr inventory wust
be conducted through an entire year.

Two changes in emphasis have been instituted as a result of the first year's
work. First, budget constraints have necessitated that the program be cut back to
only two sites -- the southern two sites. Only spot checks on certain parameters were
done on the northern sites in 1972. Second, some emphasis 1s now being given to study-
ing the validation sites as discrete systems in their own vight, rather than as a
source of model validation data. It is Tikely that this emphasis will increase in
1973.
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SITE DESCRIPTION AND DEVELOPMENT

Curlew Valley is a basin of some 3,460 km2 astride the Utah-Idaho border. It
drains to the south into the Great Salt Lake at an elevation of approximately 1,200 m.
The area was formerly a bay of Lake Bonneville which drained to the north at the end
of the Pleistocene.

The climate is a continental one with a wide range in temperature and Tow rainfall.
Most of the precipitation comes in winter and early spring. Annual amounts average
about 40 cm in the north and 25 cm in the southern part of the valley. Temperatures
commonly approach 40 C in July and range down to -30 C in January. Radiant cooling
at night effects a 15-20 C day-night temperature differential.

The vegetation in the valley exhibits a mosaic pattern. Near the salt flats in
the south, there are halophytic plants such as pickle weed (Allenrolfi: occidentalis).
In successive zones progressing away from the lake are greasewood (Sarcobatus ver
miculatus), shadscale (Atriplex confertifolia), and sagebrush (Avtemisia tridentata)
The dispersion pattern generally reflects the north-south gradient in the amount of
salinity and moisture. Everywhere except in the southernmostpart of the valley,
patches of the native vegetation have been removed for irrigated crops, dry farming
and crested wheat grass (Agropyron cristatum) seedlings.

There are four, 1 km2 validation sites in the Curlew Valley: one each in shrub
and crested wheat grass in the northern and southern part of the valley. This placement
covers the rainfall gradient that exists in the valley, the most common native vegetation
(sagebrush), and the frequently used manipulation of destroying sagebrush and then
seeding to crested wheat grass. The southern sites, which are adjacent, are about
25 ki southwest of Snowville, Utah, in sections 5-8, T 13 N, R9 W at 1,320 m elevation.
The land is controlled by the Bureau of Land Management. The northern sites, which are
also adjacent, are about 8 km northwest of Holbrook, Idahe, in sections 2-3, T 14§,
R 32 E at 1525 m elevation. These sites are on land administered by the United States
Forest Service and Bureau of Land Management.

The sites are positioned and delimited in such a way as to facilitate sampling.
Fach site is marked off ina 100m grid with metal posts. Each hectare has a reference
number reading from the northwest corner of the site from left to right. Most sampling
1s stratified based on major vegetation types within the sites.
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Aerial photographs were made of the four validation sites in Curlew Valley on
June 8, 1971, October 12, 1971, and August 3, 1972. Technical details can be obtained
from progress reports (RM 72-7, 73-6) submitted by Paul T. Tueller, University of
Nevada, Reno, to the Biome Central Office. The transparencies are stored with the
Central Office. Tables 1 and 2 summarize the work done (DSCODE A3UTKIO).

Table 7. Summary of aerial photography made of Curlew Valley Validation Sites

Date June 8, 1971 October 12, 1971 August 3, 1972
Film types Color Infrared Color Negative Color Infrared
Color Negative
Approximate Amount 430 feet 430 feet Color IR 100 feet
Used Color Neg. 100 feet
No. of frames 2150 2150 Cotlor IR 500
Color Neg. 500
Time of Day 9:30 AM 1:40 PM 9:30 AM
Weather Mostly Clear Mostly Clear Clear
Lens 150 mm 50 mm 150 mm

Table 2. Actual scales and photographic coverages obtained of Curlew Valley validation

sites
Approximate
Date Scale Type of Coverage
June 8, 1971 1:2, 133 Complete coverage of
all four sites
October 12, 1971 1:600 .2% of all four sites
1:2,133 Edges of all four sites
1:15,000 Zomplete coverage of all
four sites
1:27,000 Complete coverage of
all four sites
August 3, 1972 1:1,000 Low level photo-transects

through selected vege~«
tation types.
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DATA COLLECTION DESIGH

The types of data collected on the four validation sites at Curlew Valley are
summarized in Table 3. The procedures used to measure each parameter are described
in detail within the appropriate sections that follow.
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A, ABIOTIC

INTRODUCTION

Since many of the abjotic measurements are made at the same location and share
some part of their procedures, they shall be presented together. This report contains
data on air temperature, radiation, precipitation, humidity, wind, soil temperature,
and soil moisture,

METHODS

The recording of meteorological data was initiated on both the north and south
sites in August of 1971. The northern Curiew Valley weather station is on the grass
site, hectare 51. Instruments are housed 1.25 m above ground level in a Weather Measure
IS1 instrument shelter; U.S.W.B. Spec. 450.0615 Rev. 8/28/67. Air temperature and
relative humidity are taken with a recording hygrothermograph; U.S.W.B. Spec. No.
450.8202, Science Associates No. 225. Wind speed is taken at 2 m above ground level by
a totalizing anemometer; U.S.W.B, Spec. No. 150.6104 Rev. 10/1/64, Science Associates
NO. 403. This has a contact closure every 1.61 km (1 mile) which is being used to
pulse an event recorder; Weather Measure No. P521. Precipitation is taken by a weighing,
recording, 20-cm rain gauge from Belfort Instrument Company.

Temperature is recorded to the nearest degree Fahrenheit,hum{dity to the nearest
percent and precipitation to the nearest .004 cm (.01 inch). Recording charts chart
data continuously; however, data ave recorded for the data bank bihourly or as amount
of activity since last recording. The DSCODES are A3UBJM2 for the north sites and
A3UBJM4 for the south sites. In addition, weekly data are collected when the charts
are changed every 7 days. Data taken include the weekly maximum and minimum temperature,
the present wet and dry bulb temperatures and amounts of precipitation collected in
an 20-cm rain can adjacent to the weather station. A Star pyranometer has been installed
in conjunction with a volt-time integrator for measurement of global radiation at
Snowville, Utah; DSCODE A3UBJWT.

In the spring of 1972 an 18-channel digital data acquisition system was installed
on the southern site. This system collected soil temperature, air temperature, vapor
pressure and wind speed at several vertical strata. It also recorded total incoming
and net radiation. Unfortunately this system was improperly designed or installed
and proved unreliable. We prefer to rely on spring-operated strip chart weather in-
struments and plan to use the automated system only for detailed abiotic profiles
taken over 24-hour periods once each month.
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Additional equipment installed tn 1972 were remote~reading thermographs for measur-
ing soil temperatures on the north and south sites and another totalizing anemometer on
the south site to record wind speeds at 0.5 m.

In August, 1971, access tubes for measuring soil moisture were installed at several
Tocations on the southern sites. These tubes have been used for periodic measurements of
soil moisture by both the neutron and gamma probe methods. Thermocoupie psychrometers
from Wescor Corp. have been purchased and calibrated but not extensively used as yet.
Several more soil psychrometers will be installed in April, 1973, for measuring the
sum of matric and osmotic potentials. An S-B Systems microvoltometer s being used
for making field measurements of water potential. Both density and thermocouple psy~
chrometer sample change-data were collected in 1971 for the south site soils.

Gamma probe data are Tisted under DSCODE A3UBJPT. Neutron probe data are listed
under DSCODE A3UBJP2.
No soil moisture work has been done on the north sites.

RESULTS

AT of the data collected through December, 1972, are summarized in the following
Tables and Figures. The northern sites had a Tess stressful abiotic environment than
those of the south. The northern sites were cooler in summer, warmey in winter and
received more precipitation tham the southern sites.

Long-term mean annual precipitation totaled 34 cm on the northern sites and 25 cm
on the southern sites. Curlew Valley had a relatively wet year in 1971 and very dry
in 1972.

The northern sites generally had snow accumulations of 45 cm with snow cover
from November into March. The southern sites accumulated Tess than 25 cm of snow and
had significant snow cover in December and January only.

Frequent and prolonged gaps in the weather data occurred. Dusty conditions in
summer coupled with extreme cold in winter caused frequent tnstrument failure. The
remoteness of the sites made it impractical to check the stations more than once a
week, particularly in winter. The time lapse between instrument failure, instrument
repair and reinstallation was a minimum of 2 weeks.

The wind recording instrumentation installed in 1971 was designed to record wind
totals continuously. Unfortunately the power system for the event recorder was insuffi-
cient. Wind was recorded only as kilometers per week. The system is being redesigned
and 1t will soon be operating as originaliy intended.
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Relative humidity presented a particular problem. The present instrumentation
made consistently erroneous recordings, regardless of how often the hair element was
changed and recalibrated.

A.T1. AIR TEMPERATURE

Table 1 provides monthly minima, maxima and mean temperatures, and ranges of these
values by month, for the latter part of 1971 and for 1972 for the northern sites.
Graphic representation of daily minima, maxima and mean are given in Figures 1-6.
Corresponding data for the southern sites are presented and illustrated in Table 2
and Figures 7-12.

Table 1. Monthly air temperature (C} on northern sites

Hourly Range of Range of Range of
Date Min. Max. Mean Daily min. Daily max. Daily mean
Aug 71 1 34 21 1-17 9 - 34 6 - 24
Sep 71 -10 32 10 -10 - 11 9 - 32 1-20
Oct 71 -14 25 4 -14 - 6 -6 - 32 -9 -13
Nov 71 -16 15 -2 -16 - 1 -3-~15 -6 - 6
Dec 71 -23 5 -7 -23 - 1 -8~ 5 -13 - 2
Jan 72 -24 7 -5 -24 - 1 ~13 - 7 -17 - 2
Feb 72 -11 12 -2 -1t - 3 - 8- 12 -12 - 4
Mar 72 -12 19 3 -12 - 3 0-19 -5 - 11
Apr 72 -9 19 3 -9 - 2 0-19 -4 - 8
May 72 -2 31 10 -2~ 8 9 - 31 1-16
Jun 72 2 33 14 2 ~ 11 19 - 33 9 - 21
Jul 72 4 36 18 4 - 15 14 - 36 9 - 22
Aug 72 5 36 20 5~ 16 22 - 36 14 ~ 25
Sep 72 - 4 28 13 -4 - 12 11 - 28 5-19
Oct 72 -10 23 8 -10 - 9 1-23 -1-15
Nov 72 -13 6 0 -13 - 4 ~ 3~ 6 -5~ 7
Jec 72 -29 2 -3 ~29 - <2 ~-10 - 2 =15 - 1
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Table 2. Monthly air temperature (C} on southern sites

Hourly Range of Range of Range of
Date Min Max. mean Daily min. Daily max. Daily means
Aug 71 0 32 20 0-16 20 - 32 17 - 22
Sep 71 -12 32 11 -12 - 6 5 - 32 3 - 20
Oct 71 ~19 27 8 -19 - 9 1 - 27 -3~ 16
Nov 71 -16 16 3 -16 - 3 4 - 16 -3~ 8
Dec 71 ~27 7 2 -27 - 2 -4 - 7 -8~ b
Jan 72 =31 9 -3 =31 - 0 -1 -9 -9« 3
Feb 72 -14 18 1 -14 - 2 -5 - 18 -10 - 6
Mar 72 -17 22 5 -17 - 7 2 - 22 -3 - 12
Apr 72 -13 23 7 ~-13 - 6 3-23 2 - 11
May 72 -4 31 13 -4 -12 14 ~ 3] 5 - 20
Jun 72 1 35 20 1 - 14 19 - 35 13 - 25
Jul 72 3 37 22 3-18 21 - 37 14 - 26
Aug 72 2 37 20 2 - 17 22 - 37 15 -~ 29
Sep 72 -9 29 12 -9 -10 12 - 29 4 - 18
Oct 72 -9 24 7 -9~ 8 2 -~ 24 -1-13
Nov 72 -1 12 2 -11 ~ 3 - -1 =12 «4- 8
Dec 72 -36 9 -8 -36 - 2 «12 - 9 «24 - 12
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A.2. SOLAR RADIATION

Radjation was recorded at Snowville, Utah, not far from the validation sites.
Daily integrated values for 1972 are given in Figure 13, with data missing for July,

August and the first part of September.
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Figure 13.

Solar radiation at Snowville, Utah, 1972.
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A.3. PRECIPITATION

Precipitation data are veported in Tables 3 and 4 and Figures 14-17. Rainfall
events, total precipitation and rate of rainfall are tabled by month from August, 1971,
to December, 1972, for the northern (Table 3) and southern sites (Table 4). Individual
Figures illustrate weekly precipitation for the two sites for 1971 and 1972.

Table 3. Monthly precipitation on northern sites

Number Total Rainfall Rate of Rainfall
Month of Events Inches mm In/hr mm/hr Snow
Aug 71 2 .15 3.8 .02 .5
Sep 71 5 1.40 35.6 .06 1.5
Oct 71 4 .62 15.7 .02 .5
Nov 71 0 0 0 0 0
Dec 71 3.50 88.9 Snow
Jan 72 .87 22.1 Snow
Feb 72 2.68 68.1 Snow
Mar 72 4 .62 15.7 .02 .5
Apr 72 5 .95 24.0 .03 .8
May 72 4 .36 9.1 .07 1.8
Jun 72 5 71 18.0 .02 .5
Jut 72 3 .67 17.0 .08 2.0
Aug 72 1 .08 2.0 1.6 40.6
Sep 72 5 1.54 39.1 .09 2.3
Oct 72 6 1.87 A7.5 .05 1.3
Nov 72 6 .81 20.6 .03 .8
Dec 72 4.07 103.4 Snow
Table 4. Monthly precipitation on southern sites
Number Total Rainfall Rate of Rainfall
Month of Events Inches mm In/hr min/hr Snow
Aug 71 2 .23 5.8 .04 1.0
Sep 71 3 1.41 35.8 .06 1.5
Oct 71 2 .5 12.7 .03 .8
Nov 71 0 0 0 0 0
Dec 71 .72 18.3 Snow
Jan 72 1.23 31.2 Snow
Feb 72 1.05 26.7 Snow
Mar 72 1 .1 2.8 .06 1.5
Apr 72 3 .67 17.0 .03 .8
May 72 4 .15 3.8 .04 1.0
Jun 72 7 .76 19.3 .13 3.3
Jul 72 1 .38 9.7 .05 1.3
Aug 72 3 .34 8.6 .05 1.3
Sep 72 4 46 11.7 .03 .8
Oct 72 5 3.07 78.0 .07 .07
Nov 72 1.62 41.2 Snow
Dec 72 2.55 64.8 Snow
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A.4. RELATIVE HUMIDITY

Percent relative humdiity is shown on a daily mean basis for 1971 and 1972 on
the northern (Figures 18 and 19) and southern sites (Figures 20 and 21).

A.5 WIND

Figures 22-25  illustrate mean weekly wind velocity for 1971 and 1972 on the
northern (Figures 22 and 23) and southern sites (Figures 24 and 25), as recorded at
2 m above ground level. Wind velocity values at 0.5 m above ground on the southern
sites for 1972 are shown in Figure 26.
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A.6. SOIL TEMPERATURE

Maxima, minima, hourly mean, range of daily maxima and minima and range of
daily mean soil temperature are presented in Tables 5 {northern sites; 8 months in
1972) and 6 { southern sites; 3 months in 1972) for the soil surface. Graphic
presentations of daily maxima and minima at the surface of northern sites for 1972
appear in Figures 27 and 28. Figure 29 depicts soil surface daily mean temperatures
on the northern sites for 1972. Figures 30«32 show corresponding data for the southern
sites in 1972.

Soil temperatures at several depths on certain dates in 1972 are given in Table 7.
A.7. SOIL MOISTURE

Soi1 water properties {Table 8) and soil bulk densities (Table 9) are tabled for
the southern sites only.

Soil moisture for the southern sites was measured by both the gamma neutron
probe techniques. Figures 33-42 illustrate soil water fraction as measured by the
gamma probe from July, 1971, to September, 1972. Each Figure represents data for a
different depth, ranging from 2.5 cm to 66 cm. Neutron probe recordings of sofl
water volume (%) are shown in Figures 43-53 from June, 1971, for depths ranging
from 31 cm to 183 cm on the southern sites.

Table 5. Monthly soil temperature (C) on surface of northern sites

Hourly  Range of Range of Range of
Month Min. Max. Mean Daily Min. Daily Max. Daily Means
Apr 72 -7 29 5 -7 ~ =1 4 - 29 -1 - 12
May 72 -7 46 15 -7 - 10 16 - 46 5 - 22
Jun 72 -1 46 21 -1 - 13 24 - 46 12 - 27
Jul 72 4 46 24 4 - 16 18 - 46 13 - 28
Aug 72 7 46 24 7 - 18 29 - 46 15 ~ 31
Sep 72 -4 46 15 -4 - 10 10 - 46 4 - 20
Oct 72 -9 35 4 -9 - 7 -1 - 35 -6 ~ 14
Nov 72 -9 10 -3 -9 - -4 -4 ~ 10 -5 - 2

Table 6. Monthly soil temperature  (C) on surface of southern sites

Hourly  Range of Range of Range of
Month Min. Max. Mean Daily Min, Daily Max. Daily Means
Apr 72 -15 38 8 -15 - 4 5~ 38 -1 - 14
May 72 -15 46 13 =15 - 10 24 - 46 9 - 25

Jun 72 2 46 20 2 - 26 32 - 46 15 - 28
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Table 7. Soil temperatures (C) on southern sites

Soil
Depth Date
{cm) 12-1-72 12-9-72 12-15-72 12-21-72 12-27-72
1 -- - 2 - -
3 - - 2 - --
7.5 e - 1 - -
15 - - -- e -
30 - 1 -- 0 -
60 5 7 4 4 4
200 10 12 10 9 9

Table 8. Soil water properties on southern sites

Sample No. 1 - Pressure plate data -~ bulk density = 0.87 g/cm3

Matric Total
Water Content Potential Potential Conductivity
(weight fraction) {bars) {bars) {em/min.)
0.48 - .05 4.32 x 107°
A5 2.70
42 2.01
.40 1.45
.38 .94
.36 -~ .33 .29
.33
.31 - 1.0
.24 -15.0

Sampie No. 2 - Thermocouple psychrometer sample changer data

W42 - 7.0
.33 ~-14.0
.27 ~-3.8 to -4
.25 - 9

24 -26.5
.17 -28.0
.16 ~40.5
14 ~44.,0
.13 -54.0
12 -40.0

11 -28.2, -33.8
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Table 9. Soil bulk densities on southern sites (sample plot 5)

Neutron Probe Determination Gamma Probe Determination
Soil Depth (cm) pb Soil Depth (cm) pb
30 .95 3 .96
46 .80 5 .90
61 1.28 13 .80
76 1.24 20 .92
91 1.22 28 .94
107 1.18 36 .72
122 1.22 43 77
137 1.28 51 .78
152 1.32 58 . .90
168 1.32 66 1.06
183 1.35 74 1.1
198 1.21 81 1.08
89 1.10
97 1.15
104 1.1
112 1.07
119 1.12
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B. PLANTS

INTRODUCTION

This report presents vegetation maps, biomass of above-ground living and dead
material by species, and biomass of roots for all four sites, In addition,the plant
biomass is further divided into plant parts for each spectes, Due to similarity in
sampling techniques, annuals and perennials are dealt with in the same categories;
and litter data are presented here rather than in the sotls section.

The original objective of determining biomass on the sites has now been expanded
to include measurements of productivity and determinations of factors that influence
vegetation structure. The plant studies at Curlew Valley are now moving to meet these

expanded objectives.
METHODS

Vegetation maps were prepared for the four sites using aerial photos and qualitative
field observations. The maps were used in stratifying the sites for sampling nearly
all biotic components,

In 1971, Tine intercept and quadrat sampling methods were used. The parameters
recorded under the 1 cm-wide Tine intercept technique were (1) extent of species cover
except bunchgrasses, (2) height of each plant, (3) basal diameter of bunchgrasses, and
(4) basal diameter of shrubs rooted under the line. The line intercept was only used
to typify the vegetation on the northern sites. The ‘DSCODES for data collected by this
method are A3UBJAT and 2.

In 1971, 2 x 2 m quadrats were used on shrubs and nested 1 x 1 m quadrats for
grasses and annuals. The information collected on the sites included (1) species,
(2) density, (3) height, (4) cover, (5) basal area, (6) phenology, and (7} sex.
These data typified the live and dead vegetation and were placed under DSCODES A3UBJB3 and 4.
Quadrats in like vegetation adjacent to the site were destructively sampled to obtain
dry weight biomass(DSCODESA3UBJC1-4). These data were obtained in August and September
with 10 samples from each major vegetation type within each of the four sites.

In 1972, only the quadrat method was used However, sample sizes were increased
from 10-20 per vegetation type and the nested quadrats were increased from 1 x 1 m
to 1 x 2 m
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Litter was collected within each of the quadrats with a 50 x 10 x 15 cm frame
which was pushed into the ground. A1l material within the frame was collected to the
depth at which vroot hairs were encountered (1-3 cm). The Titter was separated by
immersing it in warm water and pouring the sample through 18 and 45 mesh sieves
{1 mm and 354 y respectively). The Titter was then washed in cold water, dried at
20 ¢ for 48 hrs, oven dried at 65 C for 24 hrs, and weighed.

The Titter samples were then sorted into (1) large woody stem, (2) small woody
and leaf material Targer than 2 wm (3) small woody and leaf material smaller than
2 mm, and (4) fecal material.

In 1971, two litter samples were taken within each quadrat. This was increased
to eight in 1972. These data are under DSCODES A3UBJID1-4.

Root samples were taken with each Titter sample. An 8-cm orchard auger was used
to take 20 cm increments of soil to a depth of 60 cm, where soil conditions allowed.
The samples were mixed with warm water and poured through a 45 mesh sieve (354y).

The roots were then washed in cold water, alr dried at 21 C for 24 hrs, oven dried
at 65 C for 24 hrs, and weighed. These data are assoctated with DSCODES A3UBJET-4.

In 1972, 100 Artemisia tridentata and 300 Atriplex confertifolia plants were
collected, dried, and data collected on the following parameters: (1) weight of dead
wood, (2) weight of woody stems, (3) weight of herbaceous stems, (4] weight of leaves,
(5) weight of Fflowers (6) age, (7) cover, (8) basal area, and (9] height. These data
are under DSCODE A3UBJS3.

Agropyron eristatum plants were also collected, dried, separated into old and
new growth, and weighed. These data are under DSCODE A3UBJY4.

RESULTS

The northern shrub site (Fig. 1) was divided into three vegetation types (Figs.
2-3). The dominant shrub was Artemisia tridentata. Bromus tectorum was the predominant
understory vegetation. Samples taken on off-site hectares 10, 29, and 31 (Tables 1,

2, and 3) represent the three vegetation types found on the site {Fig. 2).

The northern crested wheat grass site (Fig, 4) was seeded to Agropyron cristatum
about 20 years ago. Native vegetation reinvaded the site. The result was a more complex
plant community than on the shrub site (Figs. 5 and 6). The results of the quadrat
analysis on off-site hectares 5, 27, and 28 (Tables 4, 5 and 6) represent the major
yegetation types on the site (Figs. 5 and 6).
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Artemestia tridentata

\m Bromus tectorum

Chrysothamnus viscidiflorus

Figure 3. Vegetation types of northern shrub site.
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Chrysothommue nauseosus
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A comparison of the northern sites indicated that the shrub site had more grass
as well as more shrub biomass than the grass site (Figs. 7 and 8). This was because
cattle used 80-90% of the 1971 grass production on the grass site prior to the quadrat
analysis. The shrub site received no grazing in 1971.

The composition of Titter was similar on the northern sites. It consisted of
standing dead shrubs, shrub leaves and branches, grass parts and dead annuals, There
were more dead annuals on the shrub than the grass site. The amount of 1itter was
6,020 kg/ha on the shrub site and 7,190 kg/ha on the grass site.

The root distribution and biomass of the northern sites was about the same.
The roots on the grass site were nearer the surface. At the 40-cm depth they were
most nearly equal with 17,162 kg/ha for the shrub site and 17,341 kg/ha for the grass
site. No distinction was made between live and dead roots.

The southern shrub site (Fig. 9) had three vegetation types (Figs. 10 and 12).
The largest was dominated by Avtemisia tridentata and Atriplex ceonfertifolia with
an understory of Sitanion hystrixz (Art-Atr-Sit type; for species codes see Table 37).
The second type consisted of desert annuals (annual type). The predominant one was
Bassia hyssopifolia. Others included Halogeton glomerata, Descurainia pimnata,
Salsola kali, and Chenopodium album. There was a lot of dead Artemisia present.
The third vegetation type consisted of living and dead Artemisia tridentata with
an understory of Halogeton glomerata (Hal-Art type). The results from the quadrat
sampling program are presented in Tables 7-23.

In 1971, there was no significant difference between the amount of dead material
between the Art-Atr-Sit (Fig. 13) and the Hal-Art (Fig. 14) vegetation types (P<0.1).
However, the composition of dead material was different. The Hal-Art type had a
larger amount of standing dead and fallen wood material as a result of the high mortality
of Artemisia. The dead material of the Art-Atr-Sit type was mostly fallen leaves and
twigs from living shrubs.

Roots found within the Art-Atr-Sit and Hal-Art vegetation showed no significant
differences in dispersion or biomass (P<0.1). Root biomass decreased sharply below
40 cm. This was probably due to the increase in soluable salt concentrations at
about that depth (see Soil section).

Shrub biomass was greater in 1971 (Figs. 13 and 14) than in 1972 (Figs. 15 and 16).
This was due to higher precipitation in 1971 (see Abiotic section). The dry conditions
during the summer of 1972 resulted in an increase in leaf Titter over 1972. Biomass
of annuals and biomass changes through summer were only taken in 1972 (Figs. 17, 18 and 19).
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Figure 11. Dominant plants on the southern shrub site.
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Root biomass increased near the soil surface in 1972 relative to 1971. Two
factors may have been responsible for this change. The first was that low amounts of
rainfall may have stimulated root growth at the surface. The second was that the
salt moved upward in the soil profile and forced root growth toward the surface.

The southern crested wheat grass site (Fig. 20) was the most homogeneous site of
the four. The seeding was 8 years old -~ not sufficient time for much native vegetation
to reinvade. The major plants that did invade in portions of the site were Artemisia
tridentata, Atriplex zovfertifoii:, and /ranion hystrix (Figs. 21 and 22). Biomass
changes on the southern shrub site from 1971 to 1972 are given in Tables 24 and 25.

The results of the quadrat analysis for the southern grass site are presented in
Tables 26-33. Figures 23-25 and Table 34 show the changes in the distribution of
biomass through time.

The 1971, grass production was eaten by cattle in the winter and spring of 1972
(see Vertebrates section). Grazing use,coupled with a dry 1972 growing season accounted
for the decrease in grass biomass in the summer of 1972.

The large amount of woody litter on this site relative to the type of vegetation
present is due to the shrub vegetation that was killed prior to seeding. There were
probably no significant changes in the amount of dead woody material between 1971 and
1972.

The root distribution on the grass site changed from 1971 to 1972 just as it did
on the southern shrub site. However, there were no significant differences between
the root distributions or bicmass of the southern sites in 1971 or in 1972 (P<0.1)

Work done by M. Caldwell and L. Camp with radioactive carbon tracers indicates that
the amount of living root material in a sample of roots taken in a stand of Atriplex
confertifolia is about 6 to 20% (pers. comm., L. Camp). This work was done about 14 km
west of the southern sites.

The Artemisia tridentata and Atriplem confertifolia shrubs collected on the southern
sites served several functions. The first was to establish above-ground components of
shrub biomass (Table 35 and Fig. 26) The second was to determine shrub age distribution
(Fig. 27). The third function was to develop a predictor for shrub biomass by components
from three plant measurements: basal area. size class, and cover (Table 36).

The predictive equations should be of value in monitoring the vegetation through time.
Biomass estimates based on the regressions can be made at any future date on the 100
permanent plots that provided the data to develop the equations.
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Another use that is to be made of the shrub component data is to develop a predictor
of shrub biomass by component from the total biomass of the plant. This will be done
in 1973.

During the plant validation work, records have been kept of all the plant species
and families seen on the sites (Tables 37 and 38). There were 15 species on the southern
sites and about 85 species on the northern sites.
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Agropyron cristatun

Atriplex confertifolia

Sitanion hystrix

Figure 22. Dominant plants on the southern grass site.
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Table 24. Biomass changes in Art-Atr-Sit vegetation type on southern shrub site
from 1971 to 1972

Change from August 1971 to August 1972

Species or Component Cover (%) Biomass (kg/ha)

ARTTRI 6 + 212
ATRCON -8 - 707
SITHYS .29 - 15
Total -1.71 - 510
STADEA - 631
Woody
Titter 116
Leaf
litter 1149
Total 534
Roots
(0-20 cm) 3858
Roots
(20-40 cm) - 1829
Roots
(40-60 cm) - 397
Total
1632

Table 25. Biomass changes in Hal-Art vegetation type on southern shrub site from
1971 to 1972

Change from August 1971 to August 1972

Species or Component Cover (%) Biomass (kg/ha)

ARTTRI + 2 + 5l
HALGLO -16 + 102
STADEA - 3958
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Table 34, Changes in plant biomass on the southern grass site from 1971 to 1972

Change from August 1971 to August 1972

Species or Component Cover (%) Biomass {(kg/ha)
AGRCRI +1 -1882
Woody litter -6256
Grass litter +1740
Total -4516
Roots (0-20 cm) +4515
Roots (20-40 cm) ~2924
Roots (40-60 cm) - 259

Total +1332
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Table 36. Regression formulae for predicting shrub biomass
- T - > 7
Avtemis a2 tridentata y = 128.8 - 7 7875 + .16§66 + 5,7798 + .11685" + .2976SC
+ .120556 + .000004CZ + 001208 - 06982 .81
Atviplex »mfertifc:la = 1.834S + .Q1059C + 1.439B - .04959S2 + .001894SC + .1671SB
+ .000007C2 - .0015CB -~ .08875B2 - 3.883 .89

= biomass (g)

- pasal area (cmé)

cover (cm?)

site class (height cm)
10

[eNalie-Ad
i

oo

Table 37.

Plant species list and code for Curlew Valley validation sites

Plant

4s2hil eq « lefulium L.

Agoserte . iauca (Pursh.) Raf.

Agropyrer vistavum (L.) Gaertn.

Agrcepyr« dasysra~hyum (Hook.) Scribn.
agropyrcr seedling

dgrepuro- s~k . Rydb.

dgrovgr st rtwm (Pursh.) Scribn & Smith

alitum irumiacraom Hook.
imeianeni-r ain foiia  Nutt.

antennars . dimorpha  (Nutt.) T. & G.

arvig o el Horneum.
Ay remi g dead

dr-ne 2t . ludov: 2iana  Nutt.
dp:emis . seedling

drtemisi . *ridentata Nutt.

dgter sam estris Nutt.

4gter k. .onsits Nees.

Astragal o beckwithii T. & G.
atpagal e conval lar .s  Greene
~tragac « purshii Dougl.

qtr:lexr «mfertifolia (Torr. & Frem ) Wats.
w. . morhiza sagittata (Pursh.) Nutt.

Bare ground

Boe riu hyssopifolia
Bpemue tectorum L.

ol chorrue nuttallid T. & G.

eV ina nierocarpa Andrz.
astiliey . chromosa A. Nels.

9217 1llesi hispida Benth.

koaenaetis 4o owalaséi  (Hook.) H. & A

Chenopodiar eae seedling
“henopod.am 2 pum

Jhrysoth.rmus dead

Thrysothumee nauseous  (Pall.) Britt
“hrys. thamuws parryi (A, Gray) Greene
hrysoth ymus  iseidiflorus (Hook.) Nutt.

cirsium o . ~vge Petr.

“inisi s purviflora l.indl

Continued

~ode Name

ACHMIL
AGOGLA
AGRCRI
AGRDAS
AGRSEE
AGRSMI
AGRSP1
ALLACY
AMEALN
ANTDIM
ARAHOB
ARTDE £
ARTLUD
ARTSEE
ARTTRI
ASTCAM
ASTCHI
ASTBEC
ASTCON
ASTPUR
ARTCON
BALSAG
BARGRO
BASHYS
BROTEC
CALNUT
CAMMIC
CASCHR
CASHIS
CHADOU
CHESEF
CHRDEA
CHEALB
CHRNAU
CHRPAR
CHRVIS
CIRUTA
COLPAR




2.2.2.1.-126

Table 37. Continued

Plant Code Name
Collomia linearis Nutt. COLLIN
comandra wmbellata (L.) Nutt. COMUMB
Cordylanthus ramosus Nutt. CORRAM
Crepis acuminata Nutt. CREACU
Cruciferae seedling CRUSEE
Cymopterus terebinthinus (Hook) T. & G. CYMTER
Delphinium nuttalliomum Pritz. DELNUT
Descurainia pinnata {(Walt.) Britt. DESPIN
Descurainia richardsonii (Sweet) Schultz DESRIC
Elymus cinereus Scribn. & Merrill ELYCIN
Ertastrum sparsiflorum (Eastw.) Mason ERISPA
Erigeron caespitosus Nutt. ERICAE
Erigeron pumilis Nutt. ERIPUM
Eriogonum microthecum Nutt. = RIMIC
Eriogonum ovalifolium Nutt. ERIOVA
Eriogomum umbellatum Torr. ERTUMB
Brodium cicutarium {(L.) L'Her. EROCIC
Gayophytum ramostssimum Nutt. GAYRAM
Gilia aggregata (Pursh,) Spreng. GILAGG
Grass seedling GRASEE
Gutierresia sarothrae (Pursh.) Britt. & Rusby GUTSAR
Hackelia jessicae (McGregor) Brand HACJES
Halogeton glomerata Meyer HALGLO
Helianthus annuus L. HEL.ANN
Hordeum jubatum L. HORJUB
Hyoscyamus niger L. HYONIG
Juniperus osteosperma {Torr.) Little JUNOST
Lactuca serriola L. LACSER
Lappula redowskii (Hornem.) Greene LAPRED
Lepidium densiflorum Schrad. LEPDEN
Lepidium perfoliatum L. LEPPER
Leptodacty lon watsont (A. Gray) Rydb. LEPWAT
Linum lewisii Pursh. L.INLEW
Ii thospermum ruderale Dougl. LITRUD
Lomatium triturnatum (Pursh.) Coult. & Rose LOMTRI
Lupinus sericeus Pursh. LUPSER
Malcomia africana R. Br. MALAFR
Microsteris gracilis (Hook.) Greene MICGRA
Oenothera caecspitosa Nutt. OENCAE
Opuntia pclyacantha Haw. OPUPOL
Orobanche faseiculata NUtt. ORQOFAS
Oryaopsis hymenoides (R. & S.) Ricker ORYHUM
Penstemon cyananthus Hook. PENCYA
Phlox dead PHLDEA
Phlox hoodii Rich. PHLHOO
Phlox longifolia Nutt, PHLLON
Plantago patagonica Roem. & Schult. PLAPAT
Poa bulbosa L. POABUL
Poa dead POADEA
Poa pratensis L. POAPRA
Poa secunda Presl. POASEC
Poo seedling POASEE

Continued




Table 37. Continued
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Plant Code Name
Polemoniaceae POLEMO
Polygonum aviculare L. POLAVI
Polygonum douglasii Greene POLDOU
Purshia tridentata (Pursh.) DC. PURTRI
Ranunculus testiculatus Crantz RANTES
Salsola kali L. SALKAL
Senecic uintahensis (A. Nels.) Greene SENUIN
Stsymbriur altissimum L. SISALT
Stsymbrium linifoliwm Nutt. SISLIN
Sitanion hystriz J.G. Smith SITHYS
Sphaeralecea munroana (Dougl.) Spach. SPHMUN
Standing dead STADEA
Stipa comata Trin. & Rupr. STICOM
Symphoricarpos oreophilus A. Gray SYMORE
Taraxacum of ficinale Weber TAROFF
Tetradymia canescens DC. TETCAN
Tetradymia dead TETDEA
Tetradymia spinosa H. & A. TETSPI
Tragopogon dubius SCOp. TRADUB
Unknown UNKNOW
Unknown dicotyledoneae UNKDIC
Unknown monocotyledoneae UNKMON
Verbena bracteata Lar. & Rodr. VERBRA
Veronica bilboba L. VERBIL
Viola nuttallii Pursh, VIONUT
Zigadenus paniculatus (Nutt.) Wats. ZI1GPAN

Table 38. Plant families found on Curlew Valley Validation Sites

Apiaceae (Umbelliferae)
Asteraceae (Compositae)
Brassicaceae (Cruciferae)
Cactaceae
Caprifoliaceae
Chenopodiaceae
Cupressaceae

Fabaceae

Geraniaceae

Gramineae

Lilaceae

Linaceae

Malvaceae

Onagraceae
Orobanchaceae
Plantaginaceae

Poaceae (Gramineae)
Polemoniaceae
Polygonaceae
Ranumculaceae

Rosaceae
Scrophulariaceae

Verbenaceae
Violaceae
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C.  TAVERTEBRATES

INTRODUCTION

Invertebrate sampling has been and will remain the most difficult part of the
sampling program at Curlew Valley. The primary problems are a lack of adequate
techniques and a lack of adequate funding to fully implement the methods that are
available. As Tong as these problems exist the invertebrate sampling will be augmented
with qualitative information. Thus, this report contains an annotated list of
invertebrates seen on or near the validation sites and insects associated with the major
plant species, as well as assessments of invertebrate biomass on the sites.

METHODS

In 1971, an attempt was made to determine invertebrate biomass on the four sites.
The technique used was D-Vac evacuation of the major plant species and samples of the
ground surface. These data were then to be related to the entire sites through the
vegetation analysis. The results of this largely unsuccessful attempt is presented
in the results (see DSCODE A3UBJF1&3).

In 1972, only the southern sites were sampled for invertebrates. Three methods
were used: (1) diurnal D-Vac evacuation for surface and shrub species, (2) soil removal
and analysis following the D-Vac operation to obtain cryptic and subsurface organisms,
and (3) operation of pitfall traps within enclosures of specified dimensions. The
samples were collected on three vegetation types: (1) Artemisia, Atriplex, and Sitanion;
(2) annuals; and (3) Agropyron (see Plants). D-Vac, soil and pitfall samples were taken
at random within each vegetation type. During a specific sampling period, eight D-Vac
and soil samples were made of each vegetation type, and the pitfall traps were operated
for five consecutive days (see DSCODES A3UBJTI, A3UBJV3R4).

A nylon screen cage, .75 x .75 x 1.00 m high, was used for all D-Vac evacuations.
The cage was carried against the wind and placed over the predetermined sampling Tocation,
and the bottom.edges were blocked to prohibit escape of insects. The dominant plant
species within the enclosure were recorded. The cage was removed following D-Vac
evacuation and a 21.5 x 21.5 x 5 cm deep soil sample was removed to obtain cryptic or
surface species not obtained during the D-Vac operation.

Pitfall enclosures consisted of steel flashing 30 cm high placed in a circular
pattern of desired dimensions. Pitfall traps of 16.7 cm diameter each were placed
within each enclosure, The numbers of pitfalls and enclosure size are detailed in
Table 1.
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Table 1. Summary of pitfall sampling operation

Dates Total Number of Area of Number of
Operated VT-1 VT-2 VT-4+ Enclosures Operated Enclosure Pitfalls
July 3-14 12 4 18.5 mj 7
July 17-19* 3 - 3 6 18.5 A 12
July 24-28 3 3 3 9 18.5 ms 12
July 31-Aug 4 3 3 3 9 18.5 m, 12
August 7-11 3 3 3 9 18.5 m, 12
August 14-18 3 3 3 9 11.8 M, 12
August 21-25 3 3 3 9 11.8 o 12
Aug 28-Sep 1 3 3 3 9 11.8m 12

* pitfall operations for July 20 and 21 were destroyed by rain.
+ Vegetation type (VT) 1 = Art-Atr-Sit, 2 = Annuals, 4 = Agr.

The D-Vac apparatus was operated within the enclosure for a variable length of
time depending on the guantity of enclosed vegetation. Enclosed bare ground was
evacuated for no more than 1 minute, while evacuation of enclosures with dense vege-
tation continued for 6-8 minutes. Except for the initial sampling dates, D-Vac samples
were left in the sample net, labeled, and placed in a cool insulated container until the
contents could be placed in Berlese-type funnels.

The soil sampler was placed to a depth of 5 cm and the contained soil was removed
with a matching utensil. Such samples were also placed with the D-Vac samples until
treatment by soil extraction procedures.

Organisms contained within the 17-cm deep pitfall traps were removed by a portable
hand vacuum, placed in small jars and cooled until sorted, dried and weighed. Enclosures
and traps were removed and reset each Friday during the pitfall studies. The enclosed
pitfall traps were covered until Sunday morning, at which time the covers were removed
and the pitfalls "activated". Collections were made Monday through Friday from each
enclosure between 8 and 11 a.m. Collections were appropriately labeled and placed under
refrigeration.

A1l the samples were processed in the laboratory. Pitfall samples were hand-sorted
into appropriate taxomomic units and placed in 95% ethanol for counting and drying.

Twelve of the 24 D-Vac samples collected each sampling day were placed in the 12
Berlese funnels available. The remaining 12 samples were placed at 10-13 C for 40-48 hr,
or until treatment of the first samples was complete. Berlese-treated materials were
subsequently sorted by hand to enhance accuracy. All samples were placed in 95% ethanol
prior to sorting, drying, and counting.
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Soil samples were weighed, then treated by a modified Salt and Hollick (1944)
flotation technique to remove jnvertebrates. Organisms obtained by this procedure were
placed in 95% ethanol.

Organisms in 95% ethanol, obtained by soil extraction, D-Vac and pitfall,
were sorted and counted prior to drying at 45 C. As organic material removed from the
specimens via 95% ethanol was negligible in terms of biomass, the use of 95% ethanol
was continued as a means of dehydration prior to the drying operation. This procedure
was deemed exceptionally effective as sorted specimens preserved in this manner and
placed at 45 C for drying first Tost weight {evaporation of alcohol), then began to
gain weight (presumably as a consequence of absorbing water from the atmosphere). Drying,
therefore, was terminated when a weight gain started.

Specimens (either individually or in taxonomic groupings) were taken immediately
from the drying oven to be weighed on a Cahn Electrobalance capable of accuracy to
0.0001 mg.

RESULTS, 1971

Invertebrate samples for the northern and southern sites were acquired in June
and September, 1971. These data relate specifically to the invertebrates associated
with Atriplex, Agropyron, Sitanion, and Chrysothamnus, and were acquired by portable
D-Vac sampling methods. Approximately 21 plants of each species were samplied during
September using a 0.125 m3 enclosure.

The average dimensions of the plants sampled in 1971 are given in Table 2. The
biomass of arthropods on 21 specimens of each plant species are shown in Figures 1 and
2. Tables 3 and 4 indicate, for relative comparison, all biomass data obtained for
each site, plant genus-group, and taxen specific to order. Table 5 summarizes the Sept-
ember 11 data of 1971 in terms of estimated g/ha.

Table 2. Average dimensions (in mm) of plants sampled in 1971%

Date of Atriplex Sitanion  Agropyron Atriplex Sitanion Chrysothamnus Agropyron Agropyron
Sample  So. Grass So. Grass So. Grass So.Shrub So. Shrub No. Shrub  No, Shrub No. Grass

June 28-23X30 8-40 11-67 29-26X34 7-33 33-32X37 18-27 No sample

Sept 28-26X37 8-35 11-61 32-33X34  10-31 37-34%41 23-70 9-24

*In Atriplex and Chrysothamnus the first measurement represents height, the second two Tength
and width of crown. In Sitanion and Agropyron the first measurement represents diameter at
base, the second represents height. The data for the June sample are based on 60 plants of
each species at each location, while the data for the September sample are based on 21 plants

(approx.) of each species at each location.
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The most abundant invertebrate fauna was found in association with Chrysothamnus on
the northern shrub site. The biomass data for this association were two to three times
greater than = the next most insect-productive, which was Sitanion on the southern
grass site in June and Atriplex on the southern grass site in September. The most
significant organisms obtained in June samples were grasshoppers, leafhoppers and
hymenoptera (excluding ants) on the northern sites, and leafhoppers, grasshoppers,
Coleoptera and spiders on the southern sites, in the sequence presented. The most
significant groups collected in September included grasshoppers, ants, Hemiptera, and
spiders at the northern sites, and Hemiptera, Coleoptera and spiders at the southern
sites, in the order presented. Assuming equal density of all plants sampled, the
invertebrate biomass in September approximated 1,501 g/ha on the northern sites and
472 g/ha on the southern sites.

Table 6 summarizes the invertebrates collected from Artemisia tridentata. The
plants were covered for D-Vac sampling by a variety of enclosure sizes (1.0, 0.5 and 0.25 m)
or as in the case of 7/7/71, no enclosure. The foliage area was not taken, so meaning-
ful insect numbers and biomass comparisons per unit were not possible.
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Table 5. Summary of invertebrate biomass collected on 21 Atriplex, Sitanion, Agropyron,
and Chrysothammus plants in Curlew Valley, September 11, 1971, extrapolated to
equivalents in g/ha

Plant Time of Total m3 Invertebrate Biomass
Site Associate Samples Sampled ~__(g/nha)
S. Grass Atriplex 10:15 am 2.6 1,400
S. Grass Sitanion 11:00 am 2.6 260
S. Grass Agropyron 11:45 am 2.6 136
S. Shrub Atriplex 12:30 pm 2.6 32.4
S. Shrub Sitanton 1:45 pm 2.6 240
N. Grass Agropyron 4:45 pm 2.6 29.2
N. Shrub Chrys othammus 3:15 pm 2.6 353.2
N. Shrub Agropyron 4:00 pm 2.6 680

Table 6. Mean amount of arthropods removed from sagebrush plants on shrub sites, 197]

7/7

N. Shrub

{sampled without 8/25-26  8/31-9/1 9/29-10/5 10/11
Taxa enclosure) S. Shrub N. Shrub S. Shrub N. Shrub

7
21

CollemboTa # sample present
Animal No.
Animal %
Biomass (mg)
Biomass %
Thysanura # sample present
Animal No.
Animal %
Biomass (mg)
Biomass %
Orthoptera # sample present
Animal No.
Animal %
Biomass (mg)
Biomass %
Isoptera # sample present
Animal No.
Animal %
Biomass (mg)
Biomass¥%
Thysanoptera# sample present
Animal No.
Animal %
Biomass (mg)
Biomass %
Hemiptera  # sample present
Animal No. 10
Animal %
Biomass (mg) 32.
Biomass %
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Table 6. Continued

7/7
N. Shrub
(sampled without 8/25-26 8/31-9/1 9/29-10/5 10/11
Taxa enclosure) S. Shrub N. Shrub S. Shrub N. Shrub
Homoptera # sample present 10 17 20 7 14
Animal No. 772 199 135 29 29
Animal % 42.2 6.8 12.1 3.4 9.3
Biomass (mg) 161.2 29.3 25.2 1.9 7.6
Biomass% 10.3 4.0 3.9 0.6 3.9
Lepidoptera # sample present 10 5 7 10 8
Animal No. 488 11 9 16 13
Animal % 26.7 0.4 0.8 1.9 4.1
Biomass (mg) 1221.9 2.5 56.5 8.6 3.6
Biomass % 78.5 0.3 8.8 2.7 1.9
Diptera # sample present 3 5 8 3 3
Animal No. 5 7 12 3 3
Animal % 0.3 0.2 1.1 0.3 1.0
Biomass (mg) 0.5 15.8 38.5 0.5 1.3
Biomass % 0.1 2.2 6.0 0.2 0.7
Coleoptera # sample present 10 , 18 16 17 19
Animal No. 176 ' 167 90 240 87
Animal % 9.6 5.6 8.1 28.3 27.9
Biomass (mg) 44.8 554.0 44 .5 200.7 57.9
Biomass % 2.9 76.0 6.9 62.9 30.0
Neuroptera # sample oresent 2
Animal No. 2
Animal % 0.2
Biomass (mg) 0.2
Biomass % -
Hymenoptera # sample present 10 12 12 10 8
Animal No. 203 72 72 36 14
Animal % 11.1 2.4 6.5 4.2 4.5
Biomass (mg) 65.8 40.4 36.2 28.0 22.4
Biomass % 4.2 5.6 5.7 8.8 11.6
Pseudo- # sample present 5 1 5 3
scorpionida Animal No. 12 1 13 4
Animal % 0.4 0.1 1.5 1.3
Biomass (mg) 2.4 0.6 4,1 1.0
Biomass % 0.3 0.1 1. 0.5
Scorpionida # sample present 1
Animal No. 1
Animal % -
Biomass (mg) 0.1
Biomass % -
Acarina # sample present 1 18 19 20 20
Animal No. 1 2454 719 435 92
Animal % 0.1 82.3 64.4 51.3 29.5
Biomass {mg) - 32.1 9.2 7.1 3.0
Biomass % - 4.4 1.5 2.2 1.6
Miscellaneous# sample present 6 8 5
Animal No. 5386 202 5
Biomass (mg) 479.9 15.9 5.1
Total # sample 10 20 20 20 20
Animal No. 1829 8369 1318 852 312
Biomass (mg) 1556.9 1209.1 656.8 324.2 192.9
# sagebrush plants 28 20 20 20 20

Biomass mg/sage pl. 55.6 60.46 32.84 16.21 9.65
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RESULTS, 1972

In an effort to obtain some information over a 24-hour period, D-Vac and soil samples
were taken from 10:00 am July 17 to 10:00a.m. July 18,1972, and incorporated in analysis
of Art-Atr-Sit and Agr vegetation types. One D-Vac and one soil sample wereacquired from
predetermined locations within each vegetation type every 2 hours from 8:00 p.m. July 11
through 10:00 a.m. July 12.These data were incorporated with the regular sampling data
of July 11. The results are presented in Tables 7 and 8. The limited data in Tables 7
and 8 suggest that the nocturnal samples for D-Vac were about 10-50% of that obtained
during morning and afternoon. The data for soil seem to indicate that nocturnal soil
samples tend to acquire-more specimens and biomass than diurnal samples (at least on
the basis of information for the Art-Atr-Sit type).

Table 7. Temporal comparisons of invertebrate density and biomass obtained by
D-Vac, July 11-12 in Art-Atr-Sit and Agr vegetation types

Density (1,000/ha) Biomass (g/ha)
Hour Art Veg Type Agr Veg Type Art Veg Type Agr Veg Type
200 10 0 3 0
400 0 36 0 11
600 18 18 16 16
800 108 0 37 0
1000 18 0 3 0
1300 155 174
1400 204 9
1500 379 76 553 17
1600 84 23
1700 258 36
2000 72 18 86 3
2200 54 18 51 16
2400 126 90 237 101

Table 8. Temporal comparisons of invertebrate density and biomass obtained by
soil extraction, July 11-12 in Art-Atr-Sit and Agr vegetation types

Density (1,000/ha) Biomass (g/ha)

Hour Art Veg Type Agr Veg Type Art Veg Type Agr Veg Type
200 200 0 1,020 0
400 0 0 0 0
600 200 0 617 0
800 0 0 0 0
1000 0 0 0 0
1300 - 69 - 7
1400 - 0 - 0
1500 138 0 140 0
1600 138 - 414

1700 0 -

2000 0 0 0 0
2200 200 0 149 0
2400 n n 0 0
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A trend existed between the numbers and types of organisms collected by the
D-Vac operatijon in comparison with those obtained via soil extraction when both were
compared on per hectare estimates (Tables 9, 10 and 11). For example in Art-Atr-Sit
type the number of organisms obtained by D-Vac was nearly three times that of the
soil determination, and D-Vac accounted for a greater density estimate on 9 of the
12 sampling dates. Similarly, in Agr type, the density estimate by D-Vac was over
10 times that determined by soil extraction, a condition which was true for all
8 of 8 sampling periods allowing for a comparison. This trend was not true in
annuals vegetation type where the D-Vac density estimate was slightly smaller than
that determined by soil extraction.

In terms of biomass, however, organisms and estimates obtained by soil extraction
were comparable to thoseobtained by D-Vac, if not more. In annuals type, where biomass
of soil-extracted organisms was larger than those obtained by D-Vac in 10 of 11 sampling
periods allowing for comparison, the average biomass obtained by soil extraction was
nearly 3 times that of the D-Vac. Biomass estimates by D-Vac and soil extraction in
Art-Atr-Sit and Agr types were about equal.

The observed differences between D-Vac and soil extraction seemed to indicate that
the Tighter invertebrates were up in the vegetation and represented a smaller biomass
than the heavier invertebrates of the litter and soil.

Density estimates obtained via extrapolated pitfall data {Table 12), seldom exceeded
estimates based on D-Vac or soii extraction, but exceeded density estimates obtained by
D-Vac on only several of the 27 sampling periods (in all vegetation types). However, biomass
determinations based on pitfall data exceeded the estimates based on soil extraction and
D-Vac in about 70% of the sampling periods (in all vegetation types) that could be compared.
In fact, pitfall biomass estimates sometimes exceeded estimates based on the other pro-
cedures two to three-fold or more (Tables 9, 10, 11, and 12).

The accuracy of the pitfall enclosure method depends on the capture of 311 tihe live
animals within the enclosure. Actually, most of the pitfall data reported here represents
a minimum estimate,as few of the nearly 50 taxa examined had become extinct at the end of
the 5-day run. Only Tenebrionidae, Carabidae, Formicidae, and Araneidaeindicated extinction
at the end of 5 days 20% or more of the time they weve detected within a given enclosure.

A summarization of density and biomass information for each of the vegetation types
by D-Vac, so1l extraction, and pitfall is reported in Table 13 for June, July and August,
1972. There was no overlap in populations sampled between D-Vac and the other techniques.
The significance of the overlap between soil and pitfall samples was not known
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Table 9. Summary of invertebrate biomass and density in Art-Atr-Sit vegetation
type as determined by D-Vac and soil extraction, 1972

Density (1,000/ha) Biomass (g/ha)

Date of Sample D-Yac Soil D-Vac Soil
15 June 222 666 65 51
20 June 3194 99 511 60
27 June 314 200 216 309
5 July 307 50 129 136
11 July 312 125 241 209
18 July 55 160 113 316
25 July 440 125 78 209
1 August 207 125 37 90
8 August 356 75 21 140
15 August 357 300 428 625
22 August 106 125 14 220
29 August 1021 150 632 385
Totals 6891 2200 2485 2750
Averages 574 183 208 229

Table 10. Summary of invertebrate biomass and density in annuals vegetation type
as determined by D-Vac and soil extraction, 1972

Density (1,000/ha) Biomass (g/ha)
Date of Sample D-Vac Soil D-Vac Soil
13 June 622 599 399 1128
20 June 1158 2182 832 2806
27 Jdune 697 m——— 297 e
5 July 77 100 54 104
1 July 146 100 77 215
18 July 100 160 61 275
25 July 413 25 306 19
1 August 19 125 1 209
8 August 41 600 16 69
15 August 206 325 33 680
22 August 33 125 27 488
29 August 50 100 83 312
Totals 3562 4441 2186 6305

Averages 297 370 182 525
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Table 11. Summary of invertebrate biomass and density in Agr vegetation type as
determined by D-Vac and soil extraction, 1972

Density (1,000/ha) __ Biomass {g/ha)

Date of Sample D-Vac Soil ___Db-vac Soil
15 June 516 - 261 ——--
20 June 394 333 131 80
27 June 124 ———- 245 -
5 July 310 50 77 41
11 July 151 25 96 4
18 July 40 - 8 —ee
25 July 633 - 72 -
1 August 384 25 158 410
8 August 2683 75 129 140
15 August 1124 125 53 237
22 August 344 75 26 83
29 August 439 75 30 155
Totals 7142 783 1286 1150
Averages 595 65 107 96

Table 12. Comparison of density and biomass estimates for Art-Atr-Sit, annuais, and Agr
vegetation types as determined by pitfail traps*

Density (1,000/ha) Biomass (g/ha)
Week Artemisia Halogeton Agropyron Artemisia  Halogeton Agropyrorn
July 3-14 99 157 65 165 1116 399
July 17-19%* 157 ——- 39 355 --- 62
July 24-28 75 200 3] 291 672 209
July 31- Aug 4 83 144 26 451 1320 317
Aug  7-11 25 194 60 156 518 267
Aug 14-18 114 167 31 319 1539 162
Aug 21-25 58 58 36 191 250 330
Aug 28- Sep 1 34 55 14 285 1049 246

*Data for Art-Atr-Sit and annuals are less Nysius, and data for Agr is less ants.
**pitfall operations for July 20 and 21 were destroyed by rain, and biomass within enclosures
was not obtained. Therefore actual biomass for this peried is Targer than recorded.

If average monthly values are used for comparison, the greatest invertebrate biomass
was to be found in annuals vegetation type, followed by Art-Atr-Sit and Agr. This sequence
was indicated by D-Vac, soil extraction and pitfall. The maximum and minumum monthly
biomass estimates by D-Vac were 509 g/ha and 302 g/ha, respectively, bothin annuals. Similar
values for soil were 11 g/ha in Agr and 1,317 g/ha in annuals. Pitfall biomass data consis-
tently indicated the least variance and highest estimates, with a low estimate of 232 g/ha
for Agr and a high of 894 g/ha in annuals, with immature Nysius excluded.
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Density estimates were more variable. Such estimates were highest for Art-Atr-Sit
by D-Vac and pitfall procedures, while soil extraction procedures indicated annuals
possessed the greatest density. Except for the D-Vac estimates, Agr apparently had the
least number of organisms per hectare. Density estimates ranged from 70,000/ha in annuals
to 1,243,000/ha in Art-Atr-Sit by D-Vac; 19,000/ha in Agr to 927,000/ha in annuals by
soil extraction; and 35,000/ha in Agr to 833,000/ha in Art-Atr-Sit by pitfall.

Table 13. Comparison of density and biomass of invertebrates in the different
vegetation types on southern sites, 1972

Biomass {g/ha) Density (1,000/ha)
Month and Method Art-Atr-Sit  Annuals Agr Art-Atr-5it  Annuals Agr
June D-Vac 264 509 212 1243 826 345
July D-Vac 140 125 64 281 184 284
August D-Vac 228 32 79 409 70 995
Total Average 211 222 118 644 360 541
June soil 140 1311 27 122 927 1M
July soil 218 153 11 115 96 19
August soil 292 640 205 155 255 75
Total Average 217 701 81 131 426 68
July pitfall a467* 894+* 232 833* 345%* 45+
August pitfall 238 839 258 58 119 35+
Total Average 353 867 245 446 232 40
Grand Average 260 597 148 407 339 216

*Less Nysius Sp.
**Less immature Nysius Sp.
+Less Formicidae

Analysis of density and biomass data obtained by D-Vac and soil for the various inver-
tebrate groups are detailed in Tables 14-25 and Figures 3-38., Pitfall data are shown by
vegetation-type in Tables 26-31, and by vegetation-type and time in Tables 32-33. The
following summarizes the results on the more important taxa.

ACARINA, Phytophagous (Class Arachnida)-mites; insignificant by D-Vac and soil, but
apparently and unexpectedly abundant by pitfall. Some rated as phytophagous

however, may be immature predaceous forms. To 999,000 and 4.5 g/ha.

ACARINA, Predaceous excluding ticks (Class Arachnida)- primarily rake-legged mites
(Caeculidae) of the genus Cgeculus; have been treated as predators but may feed
on fungi (Crossley & Merchant, 1971). Others included "feather—claw' mites of
the Teneriffiidae. All vegetation types but predominant in Art-Atr-Sit and Agr.
To 2,607,000 and 194 g/ha by D-Vac.
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ACRIDIDAE, Phytophagous (Orthoptera)-adults and immature, most Melanoplus spp. and
jmmature. Adults to 187,500 g/ha and 3,000/ha (August), and immatures to
3,000 and 232 g/ha (June) by D-Vac. Insignificant by soil and pitfall.

APHIDIDAE, Phytophagous (Homoptera)-wooly aphids; most significant in July. To
80,000 and 3 g/ha by D-Vac.

ARANEIDA, Predaceous (Class Arachnida)-spiders most abundant in Art-Atr-Sit and
annuals. To 31,000 and 65 g/ha by pitfal’ extinction (July), and 29,000
(August) and 71 g/ha by D-Vac (June).

CARABIDAE, Predaceous (Coleoptera)-mostly CZarabus sp; in all vegetation types but
most abundant in annuals. To 300,000 and 378 g/ha in June by soil extraction,

and 59,000 and 757 g/ha by pitfall in mid-August.

GRYLLACRIDAE, Phytophagous and scavenger Jeuthophilus sp. (Orthoptera)-camel
crickets; predominant in annuals and Agr by pitfall, which indicates maximum adult

density to 900/ha and biomass to 137 g/ha, immatures to 3,500 and 14 g/ha.

CHELONETHIDA, Predaceous-pseudoscorpions to 9,000 and 3 g/ha by D-Vac analvsis, and
to 4,600 and about 1 g/ha by pitfall. Rare in D-Vac, common in pitfalls; all

vegetation types

CHILOPODA, Predaceous-centipedes insignificant; pitfall estimates to about 200 and less

than 1 grha.

CHRYSOMELIDAE, Phytophagous (Coleoptera)-mostlv minute Halticinae and originally recorded
with predaceous Coleoptera; category changed to Tenebrionidae and Curculionidae
because of the preponderance of these groups. 1971 studies indicated association

with Agropyron and Sitanion grasses.

CICADELLIDAE, Phytophagous (Homoptera)-2 spp. leafhoppers predominant; about 5-6
species total. In all veg types and most abundant in July and August; to 8,200

and 12 g/ha by pitfall, bur 38,000 and 1. g/ha by D-Vac.

COLEOPTERA, Miscellaneous-all beetles other than Tenebrionidae, Carabidae, Curculionidae,
Chrysomelidae, and Histeridae. Insignificant in samples; to 3,500 and 2.5 g/ha by

pitfall determination.

COLLEMBOLA,-springtails best obtained by Berlese~type funnels and immediately upon return

from field. To 14,000 and 3 g/ha in annuals; it may be more significant than indicated.
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CYDNIDAE,~(Hemiptera)~burrower bugs principally in annuals by pitfall; to 2,500 and
nearly 8 g/ha.

CURCULIONIDAE-weevils = 5-10% of phytophagous Coleoptera and combined with Tenebrionidae
as Phytophagous Coleoptera for D-Vac and soil, separate in pitfall. 1In all vegetation

types and to 2,900 and 33 g/ha in Agr early July by pitfall analysis.

DIPTERA, Phytophagous-insignificant by pitfall; all vegetation types; to 38,000 and
20 g/ha in August by D-Vac.

DIPTERA, Predaceous—-chiefly mosquitoes and robber flies; to 3,000and 63 g/ha by D-Vac.

Epemobates sp. (Arachnida:Solpugida)-Predaceous; in all vegetation types and mostly

immature; to 4,000 and 131 g/ha in annuals, pitfall (mid-August).

FORMICIDAE, Omnivorous (Hymenoptera)-4-~6 spp. ants; predominant in Art-Atr-Sit; to
54,000 and 167 g/ha by D~Vac; to 233,000 and 56 g/ha by soil extraction:; and to
69,000 and 64 g/ha by pitfall. All values minimal due to cryptic habits.

jeocoris sp., Predaceous (Hemiptera:Lygaeidae)-abundant in Art-Atr-Sit and annuals,

predominant in latter; to 6,400 and 168,000/ha by pitfall, with biomass to 4 g/ha.

HISTERIDAE, (Coleoptera)-found only in annuals by pitfall; to 200 and less than 1 g/ha.

Values minimal due to habits.

HEMIPTERA, Phytophagous-principally Pentatomidae, Piesmatidae, and phytophagous Lygaeidae
for D-Vac. Predominant in annuals; to 725,000 and 506 g/ha by D-Vac in June.
Groups split in pitfall data.

HEMIPTERA, Predaceous-principally Reduviidae, Nabidae, predaceous Lygaeidae, Zelus spp.,
Nabis spp., and Geocoris; split in pitfall data. Estimates to 500,000 and 963 g/ha
by soil extraction; to 3,000 and 8 g/ha by D-Vac.

HYMENOPTERA, other than Formicidae and Mutillidae; principally parasitoids; to 35,000
and 23 g/ha by D-Vac. Larger vespoids and specoids, etc. present in region but

absent in samples.

ISOPODA, (Glass Crustacea)-Sowbugs present in all vegetation types and estimates to

300 and less than 1 g/ha by pitfall.

TXODIDAE, (parasitic Acarina)-Dermacentor andersoni; present by pitfall analysis on one

occasion; Art-Atr-8it mid-August. Estimate to 300 and less than 1 g/ha.
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LEPIDOPTERA, principally Aroga websteri; mature Lepidoptera to 3,000and 69 g/ha by
D~Vac in late August; immatures to 132,000 and 12 g/ha by D-Vac in June; immatures

to 25,000 and 105 g/ha by soil extraction.

Lygaeus, prob. L. kalmii, (Hemiptera)-phytophagous small milkweed bugs Art-Atr-Sit and
annuals by pitfall; to 3,200 and nearly 16 g/ha early July. All subsequent estimates

considerably lower.

Machilis, (Thysanura)-bristletails few in D-Vac and soil, but abundant in all vegetation

types by pitfall analysis; to 6,500 and 7 g/ha.

MANTIDAE, Predaceous (Orthoptera) Apterous mantid present in pitfalls at all vegetation

types: estimates to 700 and 7 g/ha.

MUTILLIDAE, Predaceous (Hymenoptera)-velvet'"ants' present in all vegetation types by
pitfall analysis; to 3,300 and 9 g/ha in early July.

Nysius sp., Phytophagous (Hemiptera)-principal phytophagous Hemipteran by D-Vac and
soil. Immatures to over 23,000,000 and 7,000 g/ha in annuals first week of July;
adults to 59,000 and 40 g/ha in annuals late July. Insignificant in samples by

mid-August.

Orius sp., Predaceous (Hemiptera)-minute, and about 200/ha by pitfall analysis on two

occasions. Less than 1 g/ha.

PENTATOMIDAE, Phytophagous (Hemiptera)-stink bugs few in D-Vac as phytophagous Hemipteran;

estimates to 3,700 and 4.2 g/ha by pitfall analysis, but most estimates less.

REDUVILIDAE, Predaceous (Hemiptera)-few in D-Vac but included among predaceous Hemiptera;
mostly Zelus spp. To 3,700 and 35 g/ha by pitfall in mid-August, but most estimates

less.

SCUTELLERIDAE, Phytophagous (Hemiptera)-to 300 and 63 g/ha on basis of 1 pitfall in

late August; absent from D-Vac, soil and other pitfalls.

Stenopelmatus sp., prob. S. longispina (Orthoptera)-Jerusalem crickets mostly immature
and in all vegetation types; most abundant in Agr; to 2,700 and 239 g/ha by pitfall

analysis in July; adults to 300 and 216 g/ha in Agr late August.
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TENEBRIONLDAE, Phytophagous (Coleoptera)=-considered with Curculionidae as principal
phytophagous Coleoptera in D-Vac and soil. Adults to 96,000 and 918 g/ha and
immatures to 69,000 and 39 g/ha by pitfall analysis. Genus yet to be determined,
but not Fleodes; 1 species predominant.

THYSANOPTERA, Phytophagous--principally Phloeothripidae; all vegetatlion types; to
369,000 and 5 g/ha in Agr early June. Most estimates less than 80,000 and 1 g/ha.

Vaejovis boreus, Predaceous (Scorpionida)-present in all vegetation types. Pitfall
analysis indicates density to 900/ha and biomass to 76 g/ha. Three individuals
covering 1,300 m2 with short-wave U.V. light estimated density at 70/ha on July 11

(about 300/ha by pitfall for period July 3-14).

Table 14. Dry weight biomass of invertebrates collected by D-Vac from Art-Atr-Sit,
annuals, and Agr vegetation types, Curlew Valley, June 1972

Biomass (g/ha) Biomass (g/ha) Biomass (g/ha)
(June 13-15) (June 20) (June 27)

Organisms Collected Art Annuals Agr Art Annuals Agr Art Annuals Agr
COLLEMBOLA
Machilie
ACRIDIDAE
Phytophagous HEMIPTERA 32 375 41 117 506 21 240 5
Predaceous HEMIPTERA
CICADELLIDAE il 3 2 2 2
APHIDIDAE
THYSANIPTERA .8 5 .6
LEPIDOPTERA
TENEBRIONIDAE & CURCULION 3 20 12 45 53 2 74 35 2
CARABIDAE 6
HYMENOPTERA .5 23 2 .2 .2
FORMICIDAE 15 .5 60 3 12 2
Phytophagous DIPTERA .3 i &3 11 5 12
Predaceous DIPTERA
ARANEIDA 3 2 71 3 2 2
Phytophagous ACARINA 2
Predaceous ACARINA 11 .8 3 194 2 17 11 .6 3
Immature ACRIDIDAE 194 232 110 86 219
Immature HEMIPTERA .2 .2 .2 9 29 2 8 3
Immature LEPIDOPTERA 2 12 2 3 K

Total 65.3 399 260.9 511.1 832 131.4 215.5 297.1 245.3
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Table 15. Density of invertebrates collected by D-Vac from Art-Atr-Sit, annuals
and Agr vegetation types, Curlew Valley, June 1972

Biomass (1,000/ha) Biomass (1,000/ha) Biomass {(1,000/ha)

(June 13-15) (June 20) (June 27}
Organisms Collected Art Annuals Agr Art Annuals Agr Art Annuals Agr
COLLEMBOLA
Machilis
ACRIDIDAE
Phytophagous HEMIPTERA 15 537 9 94 725 15 345 3
Predaceous HEMIPTERA
CICADELLIDAE 3 9 6 3
APHIDIDAE 32
THYSANOPTERA 66 360 53 3 5 3
LEPIDOPTERA
TENEBRIONIDAE & CURCULION 9 15 27 78 60 12 33 17 3
CARABIDAE 14
HYMENOPTERA 15 35 20 20 9
FORMI CIDAE 26 3 44 3 20 3
Phytophagous DIPTERA 12 3 6 3 3 5
ARANETIDA 3 15 15 20 12 3 3
Phytophagous ACARINA 9
Predaceous ACARINA 21 35 78 2607 72 338 221 45 78
Immature ACRIDIDAE 3 3 3 3 3
Immature HEMIPTERA 26 g 113 254 9 255 26
Immature LEPIDOPTERA 26 132 12 5 3
Total 222 622 516 3194 1158 394 314 697 124

Table 16. Dry weight biomass of invertebrates (expressed in gramg/hectare) collected
by soil extraction from vegetation types, Curlew Valley, June 1972

Biomass (g/ha) Biomass (g/ha) Biomass {g/ha)
(June 13-15) (June 20) (June 27)
Organisms Collected Art Annuals Agr Art  Annuals Agr Art Annuals Agr

COLLEMBOLA

Machilis

Phytophagous HEMIPTERA 770

Predaceous HEMIPTERA 963

CICADELLIDAE 11

APHIDIDAE

THYSANOPTERA

LEPIDOPTERA

TENEBRIONIDAE & CURCULION 288 1304 80 60
CARABIDAE 50 19 378 87
HYMENOPTERA
FORMICIDAE 25 25 56
Phytophagous DIPTERA

Predaceous DIPTERA

ARANEIDA

Phytophagous ACARINA 30

Predaceous ACARINA 4 i 1 1
Immature ACRIDIDAE

Immature ACARINA

Immature HEMIPTERA 22 19 135

Immature LEPIDOPTERA 105

Total 51 1128 60 2806 80 309
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Table 17. Density of invertebrates collected by soil extraction from three vegetation types,

Curlew Valley, June 1972

Organisms Collected

Biomass (1,000/ha)
(June 13-15)

Biomass (1,000/ha)
(June 20)

Biomass (1,000/ha)
' (June 27)

Art Annual

Agr

Art Annuals

Agr

Art Annuals Agr

COLLEMBOLA

Machilis
Phytophagous HEMIPTERA
HEMIPTERA

Predaceous HEMIPTERA
CICADELLIDAE
APHIDIDAE
THYSANOPTERA
LEPIDOPTERA
TENEBRIONIDAE & CURCULION
CARABIDAE
HYMENOPTERA
FORMICIDAE
Phytophagous DIPTERA
Predaceous DIPTERA
ARANEIDA
Phytophagous ACARINA
Predaceous ACARINA
Immature ACRIDIDAE
Immature ACARINA
Immature HEMIPTERA
Immature LEPIDOPTERA

33

133

500

300

33
33

33

200

33

33

33

500

733
300

233

33

383

333

25
50

75

25

25

Total

666

599

99

2182

333

200

Table 18.

Dry weight biomass collected by D-Vac from three vegetation types,
Curlew Valley, July 1972

Organisms Collected

Biomass(g/ha)

(July 5)

Biomass(g/ha)

(July 11)

Biomass(g/ha)
(July 18)

Biomass(g/ha)

(July 25)

Art Annuals Agr

Art Annuals Agr  Art Annuals Agr

Art Annuals Agr

COLLEMBOLA

Machilie

ACRIDIDAE
Phytophagous HEMIPTERA
Predaceous HEMIPTERA
CICADELLIDAE
APHIDIDAE
THYSANOPTERA
LEPIDOPTERA
TENEBRIONIDAE & CURCULION.
CARABIDAE
HYMENOPTERA
FORMICIDAE
Phytophagous DIPTERA
Predaceous DIPTERA
ARANEIDA
Phytophagous ACARINA
Predaceous ACARINA
Immature ACRIDIDAE
Immature HEMIPTERA
Immature LEPIDOPTERA
PSEUDOSCORPIONIDA
Immature COLEOPTERA
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Table 19. Dry weight biomass collected by D-Vac from three vegetation types, Curlew
Valley, July 1972

Biomass{g/ha) Biomass(g/ha) Biomass{g/ha) Biomass{g/ha)

(July 5) (July 11) {(July 18) (July 25)
Organisms Collected Art Annual Agr  Art Annuals Agr Art Annuals Agr Art Annuals Agr
COLLEMBOLA 5 8 14 9
Machilis 3
ACRIDIDAE
Phytophagous HEMIPTERA 330 5 21 30 17 57 1534
Predaceous HEMIPTERA
CICADELLIDAE 20 20 5 14 3
APHIDIDAE 5 80 3
THYSANOPTERA 9 9 33 12 9 3
LEPIDOPTERA 3 3 )
TENEBRIONIDAE & CURCULION. 24 3 14 3 17 8 17 < 3
CARABIDAE 9
HYMENOPTERA 3 3 9 5 8 3
FORMICIDAE 41 3 5 14 3 3
Phytophagous DIPTERA 8 5 3
Predaceous DIPTERA 3 3
ARANETIDA 3 5 3 3 15 5 5 5 8 9
Phytophagous ACARINA 20 12 8 51 3
Predaceous ACARINA 83 30 188 186 17 30 15 35 153 17 479
Immature ACRIDIDAE 3 3
Immature HEMIPTERA 71 5 20 21 68 24 38 94 8 95
Immature LEPIDOPTERA 8 9 9 14 30 8 59
PSEUDOSCORPIONIDA 3
Immature COLEOPTERA 5
Total 307 77 310 312 146 151 55 j00 40 48 413 633

Table 20. Dry weight biomass of invertebrates collected by soil extraction from three
vegetation types, Curlew Valley, duly 1972

Biomass(g/ha) Biomass{g/ha) Biomass(g/ha) Biomass(g/ha)
(July 5) (July 11) (July 18) (July 25)
Organisms Collected Art Annuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr

COLLEMBOLA

Machii.s

Phytophagous HEMIPTERA

Predaceous HEMIPTERA 48 145 193 154 48
CICADELLIDAE

APHIDIDAE

THYSANOPTERA

LEPIDOPTERA

TENEBRIONIDAE & CURCULION. 60 37 60 287 121 152
CARABIDAE 76

HYMENOPTERA

FORMICIDAE 56 22 29 19
Phytophagous DIPTERA

Predaceous DIPTERA

ARANEIDA

Phytophagous ACARINA

Predaceous ACARINA 4 4 4 4
Immature ACRIDIDAE

Immature ACARINA

Immature HEMIPTERA 5
Immature LEPIDOPTERA

Totals 136 104 4 209 215 4 316 275 209 19
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Table 21. Density of invertebrates collected by soil extraction from three vegetation types,
Curlew Valley, July 1972

Biomass(1,000/ha) Biomass{1,000/ha) Biomass(1,000/ha) Biomass(1,000/ha)
(July 5) (July 11) (July 18) (July 25)
Organisms Collected Art Annuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr

COLLEMBOLA

Machilis

Phytephagous HEMIPTERA 25 7% 75 80 25
Predaceous HEMIPTERA

CICADELLIDAE

APHIDIDAE

THYSANOPTERA

LEPIDOPTERA

TENEBRIONIDAE & CURCULION, 25 25 25 120 &0 50
CARABIDAE 25

HYMENOPTERA

FORMICIDAE 75 25 40 25
Phytophagous DIPTERA

Predaceous DIPTERA

ARANETIDA

Phytophagous ACARINA

Predaceous ACARINA 25 25 25 25
Immature ACRIDIDAE

Immature ACARINA

Immature HEMIPTERA 25
Immature LEPIDOPTERA

Total 50 100 50 125 100 25 160 160 125 25

Table 22. Dry weight biomass of invertebrates collected by D-Vac from three vegetation types;Curlew Valley,
August 1972

Biomass{g/ha) Biomass{g/ha) Biomass{g/ha) Biomass(g/ha) Biomass{g/ha)
(August 1) {August 8) (August 15) (August 22) (August 29)

Organisms Collected Art Annuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr
COLLEMBOLA
Machilis 6
ACRIDIDAE 187,500 77
Phytophagous HEMIPTERA 2 5 3 3 3 1 17
Predaceous HEMIPTERA 8
CICADELLIDAE 2 2 12 .5 .3 .8 3 .2
APHIDIDAE
THYSANOPTERA .6 .3 .5 .3 3 .2 2 .5 6
LEPIDOPTERA 3 2 69
TENEBRIONIDAE & CURCUL. 6 .2 27 14 11 2 120 17 3 3 6 18 39 15
CARABIDAE 122 3 11 26 324 6
HYMENOPTERA .2 .2 .2
FORMICIDAE 9 1 167 5 1 83
Phytophagous DIPTERA 1 1 20 .2 .3
Predaceous DIPTERA .2
ARANE IDA 15 1 1 6 .3 9 5 5 5 40 ]
Phytophagous ACARINA .6 5
Predaceous ACARINA 9 .2 3 8 6 87 3 3 17 8 1 9 17 3 1
Immature ACRIDIDAE 80
Immature HEMIPTERA 302 5 .5 6 2 8 3 6 5
Immature LEPIDOPTERA 8 .3 .2 1T 1 1 .5 2 3 8
PSEUDOSCORPIONIDA 2 3
Misc. HOMOPTERA 6

37.3 157.9 15.6 187,927.8 53 27.2 632.3 29.6

.8 28.1 129.2 32.5 13.5 25.9 82.8
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Table 23. Density of invertebrates collected by D-Vac from three vegetation types, Curlew Valley
August 1972

Biomass (1,000/ha) Biomass(1,000/ha) Biomass(1,000/ha) Biomass(1,000/ha) Biomass(1,000/ha)
(August 1) {August 8) (August 15) (August 22) (August 29)
Organisms Collected Art Annuals Agr  Art Pnnuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr

COLLEMBOLA

Machilis 5

ACRIDIDAE 3 3
Phytophagous HEMIPTERA 3 3 8 5 5 5 30

Predaceous HEMIPTERA 3

CICADELLIDAE 9 3 38 3 3 3 9 3
APHIDIDAE

THYSANOPTERA 34 38 8 66 29 5 221 3 14 84 30 4
LEPIDOPTERA 3 3 3
TENEBRIONIDAE & CURCUL. 9 8 12 17 3 17 110 15 12 3 20 78 3 5
CARABIDAE 14 3 8 3 29 51
HYMENOPTERA 8 9 3 8
FORMICIDAE 5 3 54 20 3 61
Phytophagous DIPTERA 3 b 38 3 3 3

Predaceous DIPTERA 3

ARANEIDA 26 8 21 24 B 5 3 21 29 3 3
Phytophagous ACARINA 33 32 3 3 3 3

Predaceous ACARINA 141 3 105 195 20 1713 717 147 375 72 21 89 375 9 41
Immature ACRIDIDAE 3

Tmmature HEMIPTERA 20 5 99 51 783 35 485 3 3 183 288 284
Immature LEPIDOPTERA 17 3 3 8 8 3 14 5 17 3 3
PSEUDOSCORPIONIDA 5 9

Misc. HOMOPTERA 3

Total 207 19 384  3B6 4] 2683 357 206 1124 106 33 344 7021 50 439

Table 24. Dry weight biomass of invertebrates collected by soil extraction from three vegetation types.,
Curlew Valley, August 1972

Biomass{g/ha) Biomass{g/ha) Biomass (g/ha) Biomass(g/ha) B1omass(g/ha)
(August 1) {August 8) (August 15) (August 22) (August 29)
Organisms Collected Ert Annuals Agr  Art Annuals Agr  Art Annuals Agr  Art Annuals Agr Art Annuals Agr

COLLEMBOLA

Machilis

Phytophagous HEMIPTERA 60

Predaceous HEMIPTERA

CICADELLIDAE

APHIDIDAE

THYSANOPTERA

LEPIDOPTERA

TENEBRIONIDAE & CURCUL. 76 136 410 76 1443 76 608 646 228 62 212 76 158 309 152
CARABIDAE 173 60 60 7 152 272 216
HYMENOPTERA

FORMICIDAE

Phytophagous DIPTERA

Predaceous DIPTERA

ARANETDA 5 4 a4 <1 5
Phytophagous ACARINA 4
Predaceous ACARINA 14 4 6 1 4 6 4 7 3 3 3

Immature ACRIDIDAE

Tmmature ACARINA

Tmmature HEMIPTERA 32

Immature LEPIDOPTERA

SOLPUGIDA 8

Total 90 209 410 140 1512 140 625 680 237 220 488 83 385 312 155
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Table 25.

Density of invertebrates collected by soil extraction from three vegetation types, Curlew Valley,
August 1972

Organisms Collected

Biomass(1,000/ha) Biomass(1,000/ha) Biomass{1,000/ha) Biomass{1,000/ha) Biomass(1,000/ha)
{Bugust 22)

(August 1)

(August 8)

(August 15)

(August 29)

Art Annuals Agr

Art Annuals Agr

Art Annuals Agr

Art Annuals Agr

Art Annuals Agr

COLLEMBOLA
Machilis

Phytophagous HEMIPTERA

Predaceous HEMIPTERA
CICADELLIDAE
APHIDIDAE
THYSANOPTERA
LEPIDOPTERA

TENEBRIONIDAE & CURCUL.

CARABIDAE
HYMENOPTERA
FORMICIDAE
Phytophagous DIPTERA
Predaceous DIPTERA
ARANEIDA
Phytophagous ACARINA
Predaceous ACARINA
Immature ACRIDIDAE
Immature ACARINA
Tmmature HEMIPTERA
Immature LEPIDOPTERA
SOLPUGIDA

25

100

50
75

25

25
25

25

25

475

25
75

25
25

25

200
25

25
50

225

25
25

50

75

25
25

25
50

50

75
25

25

25

50

75 75
25

25 25

25

50

25

Total

125

125

25

75

600

75

300

325

125

125

125

75

150 100

75
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Figure 1. Bjomass of the major invertebrate groups collected on 21 plants of Atriplex,
Sitanion, Agropyron, and Chrysothamnus on sites in Curlew Valley, September 11, 1971.
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Figure 2.
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Table 26. Estimated biomass of taxa obtained via pitfall enclosures in Art-Atr-Sit
vegetation type, Curlew Valley, during July and August 1972

Biomass (g/ha)
July Jduly July July-Aug Aug Aug Aug Aug-Sep

Taxon 3-14  17-19 24-28 31 4 7-11 14-18 21-25 28 1
Machilis 3.1 4.6 1.1 1.5 3.8 1.4 1.1
Stenopelmatus

Ceuthophilus 137.1

Immature Stenopelmatus 85.9 139.0 62.4 .9 76.9 1.3 109.1
Immature Ceuthophilus 10.2 1.8 11.9 12.9 .9 24.2
MANT IDAE 11.7 10.7 8.4
Nysius Sp. 4.4 4.0 .4 1.2 1.0 9 .8 2
Immature Nysius SPp. 168.0 422.0 .3 2.0

Lygaeus .8 .4

Geocoris SP. 3 3 .7 J

Immature Geocoris sp.
CICADELLIDAE 3.
Immature CICADELLIDAE
CARABIDAE 35.
Immature CARABIDAE
TENEBRIONIDAE 7.
Immature TENEBRIONIDAE
CURCULIONIDAE 15.
FORMICIDAE 22.
MUTILLIDAE 1.
ARANEIDA 47.
Vejovis boreus 26.
Immature V. boreus 6.
Eremobates Spp. 14.
Immature Evemobates 6.
PSEUDOSCORPIONIDA
Phytophagous ACARINA 1.
Predaceous ACARINA 5
IXODIDAE

Orius Sp.

PENTATOMIDAE 4.2 2.8 L 3.2
Immature PENTATOMIDAE

REDUVIIDAE .6 1.0 .9

Immature REDUVIIDAE 4 .6

CYDNIDAE

Immature CYDHYDAE

HISTERIDAE .7
1SOPODA

CHILOPODA

CHRYSOMELIDAE 1.2 2.5 4 4

Misc. COLEOPTERA

ACRIDIDAE

SCUTELLERIDAE

<o
—

297.

14.
32.

16.
24.

~n
[ee]
OWOHWO O~

OMNOWWwMNWoTo

oo

()]

[av]
._n._r._AO—AOO—ICh-—-‘@
QWO W~O

00~
ol
o
SO = B W SN N W

13.

—
~
U1 O ot Nt O~y
3
N
—_
~i
(82}

~
WO CTOT PN —
N

w
w

11.9

ol~y o1 o
LU
=D,
—
- e N
I e QT O
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Table 27. Estimated density of taxa obtained via pitfall enclosures in Art-Atr-Sit
vegetation type, Curlew Valley, during July and August 1972

‘ Density (1,000/ha)
dJuly July July July-Aug Aug Aug Aug Aug-Sep
Taxon 3-14  17-19 24-28 31 4 7-11 14-18 21-25% 28 1

Machilis 2.6 3.8 .9 1.3 3.2 1.1 .9
Stenope Lma bus

Ceuthophilus .2
Immature Stenopelmatus 7
Immature Ceuthophilus 3.5
MANT IDAE

Nysius Sp. 6.5 4.2
Immature #Wysius Sp. 811 1278
Lygaeus

Geocoris SP-

Immature Geocoris sp.
CICADELLIDAE

Immature CICADELLIDAE
CARABIDAE

Immature CARABIDAE
TENEBRIONIDAE

Immature TENEBRIONIDAE
CURCULIONIDAE
FORMICIDAE

MUTILLIDAE

ARANEIDA

Vejovie boreus
Immature 7. boreus
Ervemobates Spp.
Immatuvre Evemobates 1.6
PSEUDOSCORPIONIDA 1.1
Phytophagous ACARINA 31.0  50.
Predaceous ACARINA .2 24,
IXODIDAE

orius Sp-

PENTATOMI DAE .5 .3 .2 3.7 4

Immature PENTATOMIDAE .

REDUVIIDAE .2 3.7 .3

Immature REDUVIIDAE .2 .3

CYDNIDAE

Immature CYDNIDAE

HISTERIDAE

ISOPODA .3
CHILOPODA

CHRYSOMELIDAE 5 ~1.8 2 .2

Misc. COLEOPTERA

ACRIDIDAE '

SCUTELLERIDAE
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Totals 990.1 1434.7 75.4 83.4 24.9  113.7 57.5 34.4

less Wysius 99.1 156.7
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Table 28. FEstimated biomass of taxa obtained via pitfall enclosures in Annuals
vegetation type, Curlew Valley, during July and August 1972

Biomass (g/ha)

Aug

July July July July-Aug Aug Aug Aug-Sep

Taxon 3-14  17-19 24-28 31 4 7-11 14-18  21-25 28 1
Machilis 1.0 4 .3 .3
Stenopelmatus
Ceuthophilus .8 24.3 36.5
Immature Stencpelmatus 109.6 106.0 102.1 32.2
Immature Ceuthophtlus 11.3 4.5 4 13.9 1.8 1.6
MANT IDAE 5.9 5.4
Nysius SP. 43.8 39.9 11.3 5.0 1.0 1.8 1.5
Immature Nysius SPp- 7134 .2 24.0 2.3
Lygaeus 15.8 i,
Geocoris SP. 39.9 3.6 1.4 2 .9 .2
Immature Geocoris sSp.
CICADELLIDAE 7.6 .2 1
Immature CICADELLIDAE .3 | 12.0
CARABIDAE 672.8 371.5 190.1 76.0  756.9 37.7 236.1
Immature CARABIDAE .4 .3 4 4 1.7
TENEBRIONIDAE 14.6 163.5 917.5 349.3  448.1 101.1 664.5
Immature TENEBRIONIDAE  38.5 1.6 N 4 .2 .3 .5
CURCULIONIDAE 3.6 15.4 7.9
FORMICIDAE 3.4 1.0 8.0 2.3 2.3 6.2 .2
MUTILLIDAE 9.1 1.0 A .3 .2
ARANEIDA 64.9 12.4 24.2 27.1 47.8 15.7 59.4
Vejovis boreus 35.9 24.2 24.2
Immature V. boreus .7
Eremobates Spp. 22.1 29.6 8.0 8.0 125.6 46.6
Immature Eremobates 4.0 4.0 6.7 5.5 17.5 3.0
PSEUDOSCORPIONIDA .3 N 1 .3 .2
Phytophagous ACARINA 4.5 7 1.4 2.1 .3
Predaceous ACARINA 2.0 .3 1 . .2 .
IXODIDAE
Orius SPp.
PENTATOMIDAE
Immature PENTATOMIDAE
REDUVIIDAE A 2.9 5.3 5.6 11.7
Immature REDUVIIDAE .8 4,6 7 3.5 5.2
CYDNIDAE 2.0 .9 4 1.4 2.7 3.4
Immature CYDNIDAE .2 .2
HISTERIDAE .7
ISOPODA
CHILOPODA
CHRYSOMELIDAE 1.5 2.2 4
Misc. COLEOPTERA .3
ACRIDIDAE
SCUTELLERIDAE

Total 8249.9 671.7 132.0 517.5 1539.3 250.2 1049.3
Less Immature Nysius 1115.9
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Table 29. Estimated density of taxa obtained via pitfall enclosures in Annuals
vegetation type, Curlew Valley, during July and August 1972

Density {1,000/ha)
duly July  July July-Aug Aug Aug Aug Aug-Sep
Taxon 3-14  17-19 24-28 31 4 7-11 14-18  21-25 28 1

Machilis .8 A .3
Stenope lmatus

Ceuthophilus

Immature Stenopelmatus
Immature Ceuthophilus

MANT IDAE

Nysius SP. 6.
Immature Nysius sp. 23439
Lygaeus 3.
Geocoris Sp. 168 6.
Immature Geocoris Sp.
CICADELLIDAE 3.
Immature CICADELLIDAE
CARABIDAE 51.
Immature CARABIDAE 10.
TENEBRIONIDAE 6.
Immature TENEBRIONIDAE  68.
CURCULIONIDAE
FORMICIDAE 5.
MUTILLIDAE 3.
ARANEIDA 31.
Vejovis boreus

Immature V. boreus
Eremobates SPp.

Immature Eremobates
PSEUDOSCORPIONIDA 1
Phytophagous ACARINA 98.
Predaceous ACARINA 23.
IXODIDAE

Orius SP.

PENTATOMIDAE

Immature PENTATOMIDAE
REDUVIIDAE .2 1.
Immature REDUVIIDAE
CYDNIDAE . .
Immature CYDNIDAE .2 .2
HISTERIDAE .3
ISOPQODA

CHILOPGDA

CHRYSOMELIDAE 3.5 1.0 .2 .2

Misc. COLEOPTERA .3

SCUTELLERIDAE
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Less Immature Nysius 490.1
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Table 30. Estimated biomass of taxa obtained via pitfall enclosures in Agr vegetation
type, Curlew Valley, during July and August 1972

Taxon

Biom

ass (g/ha)

July
17-19

July
24-28

July-A
3]

ug Aug
4 7-11

Aug
12-18

Aug

21-25

Aug-Sep
28 1

Machilis

Stenope Lmatus
Ceuthophilus

Imnature Stenopelmatus
Immature Ceuthophilus
MANTIDAE

Nysius SP.

Immature Nysius SPp.
Lygaeus

Geocoris SP.

Immature Geocoris Sp.
CICADELLIDAE

Immature CICADELLIDAE
CARABIDAE

Immature CARABIDAE
TENEBRIONIDAE
Immature TENEBRIONIDAE
CURCULIONIDAE
FORMICIDAE

MUTILLIDAE

ARANEIDA

Vejovis boreus
Immature V. boreus
Eremobates Spp.
Immature Eremobates
PSEUDOSCORPIONIDA
Phytophagous ACARINA
Predaceous ACARINA
IXODIDAE

Orius SP.
PENTATOMIDAE

Immature PENTATOMIDAE
REDUVIIDAE

Immature REDUVIIDAE
CYDNIDAE

Immature CYDNIDAE
HISTERIDAE

ISOPODA

CHILOPODA
CHRYSOMELIDAE

Misc. COLEOPTERA
ACRIDIDAE
SCUTELLERIDAE
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Table 31. Estimated density of taxa obtained via pitfall enclosures in Agr

vegetation

type, Curlew Valley, July and August 1972

Taxon

Density (1,000/ha)

July
3-14

July

July

17-19  24-28

July-Aug Aug

31

4 7-11

Aug
21-25

Aug-Sep
28 1

Machilis
Stenopelmatus
Ceuthophi lus

Immature Stenopelmatus
Immature Ceuthophtlus
MANTIDAE

Nystus Sp.

Immature Vysius sp.
Lygaeus

Geocoris sp.

Immature Geocoris sp.
CICADELLIDAE

Immature CICADELLIDAE
CARABIDAE

Immature CARABIDAE
TENEBRIONIDAE
Immature TENEBRIONIDAE
CURCULIONIDAE
FORMICIDAE
MUTILLIDAE

ARANEIDA

Vejovis boreus
Immature V. boreus
Eremobates Spp.
Immature Eremobates
PSEUDOSCORPIONIDA
Phytophagous ACARINA
Predaceous ACARINA
IXODIDAE

Orius SP.
PENTATOMIDAE

Immature PENTATOMIDAE
REDUVIIDAE

Immature REDUVIIDAE
CYDNIDAE

Immature CYDNIDAE
HISTERIDAE

ISOPQODA

CHILOPODA
CHRYSOMELIDAE

Misc. COLEOPTERA
ACRIDIDAE
SCUTELLERIDAE
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Table 32. Estimated density comparisons (1,000/ha) of taxa collected by pitfall enclosures in three
vegetation types

July 3-14 July 17-19 July 24-28 July 31-August 4
Taxon Art  Annuals  Agr Art  Annuals  Agr Art  Annuals  Agr Art  Annuals _ Agr

Machi lis .8 6.5 2.6 2.6 3.8 1.3 .9 1.

Stenope lmatus

CeuthophtLus

Immature Stenopelmatus

Inmature Ceuthophtlus

MANTIDAE

Nysius SPp. 6.5 6. .

Immature Nysius 811 23439 1.6 1278 1.

Lygaeus 3.2

Geocoris Sp. .5 168 5 1.

Immature Geocoris sp.

CICADELLIDAE 4

Immature CICADELLIDAE 1.

CARABIDAE 2

Immature CARABIDAE

TENEBRIONIDAE 2

Immature TENEBRIONIDAE 1

CURCULIONIDAE 1

FORMICIDAE 27.
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ARANEIDA i
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Immature Evemobates 1.
CHELONETHIDA 1.
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