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ABSTRACT

Insect populations on the Pantex Site, U.5. IBP, were quantitatively
sampled by ''quick trap--D-VAC" combination at two-week intervals from
Aaril 10, 1970 to October 23, 1970 inclusive. Qualitative samples were
taken by pitfall traps, light traps, sweep net, and observation, Three
treatment effects were tested--ungrazed, moderately grazed, and grazed
1969/ungrazed 1970. Each treatment sample consisted of two replications
of six randomly selected quadrats. A circular area of 0.5 m2 was covered
by the "guick trap' in each quadrat, Plant litter and insects collected
in the '"D-VAC' bags were placed in Berlese funnels and left for 48 hours
under a 60-watt light bulb. The insects were collected in alcohol. Insects
were sorted to easily recognized taxa--family level or below. A bimodal
trend in insect numbers was detected during the season. The first maximum
occurred in August and was caused by False chinch bug adults and nymphs of
these and other Lygaeidae. The maximum number of insects collected per
square meter was 5350. Insect biomass was at a maximum Tn August with 0.20
quz. The percentages of piercing-sucking phytophagous insects tended
to exceed the percentages of biting-chewing phytophagous insects In both
numbers and biomass. Total insect biomass is expected to exceed 2.0 g,r'm2
The lower figures this season were due to imperfection in sampling and

extraction of the insects and less than normal rainfall during the season.



DEGCRIPTION OF SAMPLED AREAS

Three treatments were used: treatment 1, ungrazed; treatment 3,
moderately grazed; and treatment 5, grazed 1969/ungrazed 1970. Physical
description of treatment areas is found in |BP Grassland Biome Technical
Report #45.

Sampling grids (Fig. 1) are 360 x 360 feet (108 x 108 m) giving 900
one hundred fourty four square feet (13 mE} quadrats. One hundred guadrats
per replicate were randomly selected for sampling. Each treatment consists

of one grid each. 5ix guadrats are sampled per replicate each sampling date.

HETHODS OF SAMPLING

The principal sampling method in use at the Pantex Comprehensive Network
Site for qualitative and gquantitative samples of aboveground insect popu-
lations is the ''quick trap'' and 'D-VAC" combination. On the evening before
sampling, traps are suspended from tripods situated over the designated
sampling station. On the following day, each trap is dropped immediately
before the sample is taken. This system samples 1/2 square meter in cir-
cular format. Once the sample has been taken, it is placed in 3 Berlese
funnel constructed from a 30 pound lard can and extracted under a 60-watt
light bulb for 4B hours. The extracted insects are collected in alcohol,
then counted and sorted to easily recognized taxa. Generally this is to
family level or below. These sorted insects are dried for 48 hours at 70°C
and weighed on a Mettler balance to determine biomass.

Pitfall traps partially filled with glycerine have been tested as a
qualitative method of evaluating the efficiency of the "guick trap" for

insects active on the soil surface. Two patterns of pitfalls are used:



1.

360 feet

360 feet

Sampling replicate with grid



two transects of 10 traps per line on each of three treatments, and two
grids of 144 pitfalls each on treatment 5 only. Pitfalls in the transects
are 3 m apart and the pitfalls in the 12 x 12 grids are 2 m apart. The
grids have been used for population studies with limited success. 0One grid
is fenced to eliminate immigration and emigration, the other grid is wun-
fenced. Several "capture-recapture' studies have been run on Tenebrionidae
and Carabidae, Data have not been analyzed,

Comparisons between the 'guick trap' and sweep net have been made in
1969 and 1970, Observations by investigators of nocturnal cactiphagous
weevils have recorded a State record for one species and host data and type
local ity for another species. Attempts at gualitative and guantitative
compar isons between light traps using white light and black light as their
source of attraction for insects were unrewarding due to cool temperatures
and high surface winds.

Expansion and refinement of the above studies plus new sampling methods

for above- and belowground arthropods will be used in the 1971 season.

STATUS OF 1970 SAMPLES
Beginning 10 April 1970, samples were taken by ''quick trap" at
approximately two-week intervals. Beginning 23 October 1970, samples will
be taken at one month intervals until April 1971. The status of 1870
samples as of early December is shown in Table 1. Data from these samples

are summarized in Appendix 1,

INTERPRETATION OF DATA

Insect populations showed a bimodal trend during the season (Fig. 2, 3,

L, and 5). In May, the first maximum occurred for all treatments; the



Table 1. Status of quick trap samples, Pantex Site, 1970.
Date Counted Weighed Data Analyzed
10 April 70 X * x
2 May JO X # x
15 May 70 * * X
1 June 70 X #* ®
14 June 70 b X *
30 June 70 x X X
15 July 70 x X X
30 July 70 X X b
8 August 70 x X x
25 August JO X X ®
9 Sept. 70 b x *
19 Sept. 70 ® x b
3 Oct. 70
23 ODet. 70
20 Nov. 70

“Weighing not begun until 14 June 70 sample.
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second maximum occurred in July for treatment 1 and in August for treatments
3 and 5. Mean maximum numbers in May were HGBHmZ for treatment 1, Zﬁhfmz for
treatment 3, and hD}fmz for treatment 5. In July, the mean maximum for
treatment | was EDDHmZ. The mean maxima for treatment 3 and for treatment

5 in August were hﬂﬂfmz and I?Bj!mz respectively. The greatest number of
insects obtained from a single quick trap (% mzj was 3200 or 6400 per me.,

Large numbers of leafhoppers (Cicadellidae), adults and nymphs, were the
most numerpus insects during the period in May when the first population
peaks were detected. Later in the season, peaks were due to large popu-
lations of adult false chinch bugs and nymphs of these and other Lygaeidae.
Populations always peaked earlier on the ungrazed treatment than on the
other two treatments; it has not been determined whether this effect was
due to the grazing treatment or due to other envirenmental factors.,

As seen in the above graphs, there appears to be a significant cor-
relation between rainfall and size of insect populations. Although rainfall
was much below normal (Fig. 6}, when there was precipitation, insect numbers
increased. At the Pantex Site, mean annual rainfall is 18.1 inches (46 cm).
Rainfall for the period of January to October was 3.8 inches (9.65 cm).

This was an atypical year, with respect to rainfall, for Pantex. Since this
was a very dry year, some insect populations apparently never appeared in an
active stage and were never represented In the samples. This fact must be
considered when comparing insect numbers and biomass with other consumer
numbers and biomass.

Insect biomass showed a single peak (Fig. 7). This peak was due to
large populations of false chinch bugs in July and August. HNo biomass

figures are available for dates prior to 14 June 1970 as of the present.
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The mean maximum and mean minimum for treatment 1 were 0,21 g.-"’m2 and 0.004
gfmz. The mean maximum and mean minimum for treatment 3 were 0.161 gfm2 and
0.010 gfmz. The mean maximum and mean minimum for treatment 5 were 0.219 g,f'm2
and 0.006 gfmz. Aboveground insect biomass had a maximum above 0.20 gfm2 for
two treatments. When this figure is coupled with the estimated be l owground
arthropod biomass (based on a range of 0.20 to 0.80 g!mz at the intensive
site) a total arthropod biomass in excess of 1.0 gs’m2 can be expected. This
isc a conservative figure due to low rainfall this season, and because |t
Is known that the ''quick trap' does not collect all the insects in its ¥ mz,
and the Berlese funnel does not extract all the insects from the litter.
The total arthropod biomass could be in excess of 2.00 gf’m2 or Tn the same
order of magnitude as the large domestic herbivore biomass on managed grass-
lands. In addition, the rate of energy flow through small organisms can
be expected to be much greater than through large organisms. Another
factor to be considered is that biomass accumulation in a large domestic
herbivore is measured on a single organism while the paint measurements of
insect biomass include many organisms that have short 1]fe cycles and were
not present at earlier or later sampling dates. Because of these factors,
total insect biomass produced in a season is cumulative and may be two or
more times the value represented by the peak of the seasconal curve and thus
may even be in the range of 4.0 to 6.0 gfm2 or 60 kg/ha.

Insect herbivores fall into two major classes based on type of mouth-
parts, piercing-sucking and biting-chewing. A comparison of the numbers
and biomass of each type was made to gain information on the manner in which
energy is transferred into the {nsect compartment. Based on analysis of

the data for 1970, there appears to be significantly greater numbers and
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biomass in the piercing-sucking subcompartment (Fig. 8 & 9). The major
insects in this category are leafhoppers early in the season and false
chinch bugs later in the growing season (Fig. 8).

Proportion of piercing-sucking herbivores ranged from 40% of the total
on the early dates to 99% of the total on the later dates. Biomass estimates
for the two classes of phytophagous insects were in the same arder of
magnitude relationships; values for piercing-sucking insects ranged from
32¢ to 91% of the total (Fig. 9). Early in the season when biting-chewing
insects produced slightly over 60% of the numbers, the major groups present

were grasshopper nymphs and Elateridae adults.
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Date
(1970)

10 April

2 May

15 May

1 June

14 June

30 June

Ssummary of Insect Numbers and Biomass per m2
Pantex Site, U.S.
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APPENDIX T

IBPF, 1970

Quadrat (total na.fmzj

1 2 3 L 5 [
- 96 64 - - 176
82 - - 42 102 134
30 40 L6 74 3h 114
- 102 - - - 72
- - 42 76 104 66
62 - - L 102 68
318 198 164 242 400 -
336 164 362 - - ~
226 168 - 148 150 180
102 100 186 - 112 B2
126 342 98 86 - 80
132 - 70 102 60 112
244 Lok Loo 364 Ech -
Lp2 Shh 486 - 286 344
202 500 - 396 296 130
190 380 92 - 128 330
34 132 214 - 30 112
280 - 86 104 176 358
£30 274 116 204 262 192
Blb 158 = - 96 -
390 214 220 202 342 baz
156 208 122 192 138 242
126 150 272 240 218 114
606 224 124 104 130 86
116 - 154 162 140 208
172 184 164 156 146 170
24 118 54 92 - 62
26 22 62 50 24 150
- 82 148 104 B2 18
26 130 - 72 22 9k
30 104 96 76 126 1
76 108 150 126 112 124
36 48 54 18 50 56
B2 26 32 34 28 42
36 Ll 28 48 24 26
18 74 - 68 16 £2

=
.

oCDCoODOo OO

= O i B
amw

Biomass

2

[T BV I Tu I To IR T I Y s

L'a RV T R Ta ]
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Appendix I (continued)

Date TRT REP Quadrat (total nc.fmzﬁ Biomass
(1970) | 2 3 i 5 6 -
13 July 1 1 20 78 36 66 66 3678 0.2245

2 34 112 170 34 72 52 0.0275
3 1 22 30 68 6 30 22 0.0073
2 20 42 Ly 10 18 56 0.0135
5 1 16 28 28 54 Lo 58 0.0100
2 L8 20 16 30 12 28 0.0664
30 July 1 1 3280 374 60 780 282 122 0.2099
2 2132 1690 534 790 302 254 -
3 1 164 142 874 - 62 210 -
2 26 8 16 20 70 Ly -
5 1 LB Lo 20 30 26 Bl -
2 - - - 66 104 38 -
B Aug. 1 1 36 42 174 4o 16 Lo 0.0097
2 - 76 - 140 64 106 0.0166
3 1 b6 598 150 Ly 52 2166 0.1871
2 N 960 48 Gl 36 (4 0.1362
5 1 76 34 488 38 372 56 0.0692
2 56 42 54 32 Ly 80 0.0469
25 Aug. 1 1 47 14 10 34 Lk 12 0.0057
p g 30 18 18 Lz 26 0.0136
3 1 54 Bl 124 94 62 482 0.0265
Z 92 114 182 LBe B2 62 0.0223
g 1 122 106 172 140 90 50 0.0155
2 Lyl 1362 912 7258 5516 5350 0.2577
5 Sept. 1 1 20 12 L 22 2 10 0.0047
2 22 18 2 20 12 28 0.0043
3 1 18 30 20 14 12 22 0.0076
2 190 10 30 Lz 3k 72 0.0159
g 1 170 36 574 62 48 50 0.0392
2 20 A 16 72 82 38 0.0311
19 Sept. 1 1 14 24 20 8 Lo 8 0.0062
2 10 14 B 72 32 14 0.0137
3 1 182 30 L 78 66 358 0.0493
2 74 Ly 4o 14 58 42 0.0223
L 1 28 9l 24 42 10 16 0.0040
2 £6 30 4g 30 28 Ly 0.0114

[fin ¥ (¥ T T T T R Vi

L= s B Fa T o I T R T 0w uD o W [fa V= T I i BT T

7= B T BT T BT o R Vi



APPENDIX 11

Summary of Taxa Collected with Corresponding Abbreviations

TAXDN

Collembala
Sminthuridea
sp 01 {adult)
Entomobriidea
sp 01 (adult)

Orthoptera
horididae
sp 01 (adult)
sp 01 (nymph)

Thysanoptera
Thripidae
Bregin tothripa
sp 01 (adult)
sp @1 (nymph)
Aeclothripidae
Aeolothrips
sp 01 (adult)
Phloeothripidae
Jotuca Len .‘f..l';l';-_",t' e
sp 01 (adult)
sp 01 (nymph)

Homoptera
Cicadellidae
sp 01 (adult)
sp 02 ladult)

sp 03 (adult)
sp 04 [adult)
sp 05 (adult)

sp D6 (adult)
sp 07 {adult)
sp D8 (adult)
sp 09 (adult)
sp 10 (adulte)
sp 11 [adult)
Dactylopiidae
sp D1 ladult)
Povudococc i dae
sp 01 (adult)
sp 02 [(adult)
Aphidae
sp 01 {adult)

Pantex Site, U.5.

1970
ABBREVIATION

COLL
SMIN

ENTD

ORTH
ACRI

THYZ
THRI
BRE

AEOL
AED

PHLO
OED

HOMO
CICA

DACT

FSEU

APH |



TAXON

Hemiptera

sp 01 (adult)
sp 02 (adult)
sp 03 (adult)
sp 04 (adult)
sp 05 (adult)
sp 06 (adult)
sp 01 (nymph)
Lygaeidae

sp 01 (adul

Appendix II (continued)

t)

sp 02 (adult)
sp 03 (adult)
sp 04 (adult)
sp 01 (nymph)

sp 01

Feocoris

sp 01

sp 01
Habldae

{adult)

(adult)
(nymph)

sp 01 (adult)

Coreidae

sp 01 (adult)

sp 02 (adult)

sp 01 (nymph)
Scutelleridae

sp 01 (adult)
Pentatomidae

sp 01 {adult)
Anthocoridae

Coleoptera

sp 03 (adult)

sp 07 (adult)

sp 09 (adult)

sp 12 (adult)

Lathridiidae 1
sp 01 (adult)

Cleridae )
sp 01 (adult)

Curculionidae
Ferstaeckeria

Lacontet (Lec.)
porosa 0'Brien
indigtinea 0'Brien

Ophryastes

vittatus (Say)

Centorhynchus

eonvericollis (Lec.)

Sephenophorus

compressirostria (Say)

ABBREVIATION

HEM]

LYGA

EMB

GED

HABI

CORE

sCUT
FENT

ANTH

COLE

LATH

CLER

CURC
GER
lec
por
ind
OPH
vit
CEN
con
SEP
com
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Appendix IT (continued)

TAXON ABBREVIATION
Malachi|dae HMALA

sp 01 (adult)
Pralacridae PHAL
Carabidae CARA

sp 01 (adult)
sp 02 (adult)
sp 03 (adult)
sp 04 (adult)

sp 05 [adult]3

Meloidae MELD
sp 01 (larva)

Coccinellidae cocc

sp 01 (adult)
sp 02 {adult}h
sp 03 (adult)

Seyrimmus SCy
sp 01 (adult)
Tenebrionidae TENE

sp 01 (adult)
sp 02 (adult)
sp 03 (adult)

sp Oh4 [adult]l5

Elateridae ELAT
sp 01 (adult)

Staphyl inidae STAP

sp 01 (adult)
sp 02 (adult)
Chrysomel idae CHRY
sp 01 (adult)
sp 02 {adu1t}6
sp 03 (adult)

Scaphidiidae 7 SCAP
sp 01 [(adult)
Anthicidae ANTH

sp 01 (adult)
sp 02 (adult)
sp 03 {adult}
sp 04 (adult)
sp 06 (adult)
sp 06 (adult)
sp 07 (adult)

— — —0 @

Pl =

Lepidoptera LEPI
sp 01 (adult)
sp 02 (adult)
sp 03 (adult)
sp 04 {adult)
sp 05 (larva)



TA

XON

Neuroptera
Myrmel iontidae

Dipte
sp
5p
sp
5p
sp
5P
sp
sp
sp
sp
sp
sp
s5p
Sp
sp
sp

sp 01 (larva)

ra

01

02
03
04
a5
06
a7
08
03
10
11

12
13
1h
15
16

{adult)
{adult)
(adult)
{adult)
{adult)
{adult)
(adult)
(adult)
{adult)
(adult)
(adult)
(adult)
(adult)
{adult)
{adult)
{adult)

Hymenoptera

sp
sp
sp
5p
5p
5p
sp
sp
Sp
sp
sp
Sp
sp

a1
0z
03
04
05
06
07
08
09
10
11
12
13

{adult)
(adult)
{adult)
{adult)
{adult)
{adult)
(adult)
(adult)
(adult)
{adult)
{adult)
(adult)
{adult)

Chalcidae

sp
sp
sp
sp
sp
sp
sp
sp

01 (adult)
02 (adult)
03 (adult)
04 (adult)
05 (adult)
06 (adult)
07 (adult)
08 (adult)

Dryinidae

5p

01 (adult)

-21=

Appendix 1T (continued)
ABBREVIATION

NEUR
MYRM

DIPT

HYME

CHAL

DRY |
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Appendix II (continued)
TAXOMN ABBREVIATION

Formicidae FORM
sp D1 (adult)
sp 02 (adult)
sp 03 (adult)
sp 04 (adult)
sp 06 (adult)
sp 07 (adult)
sp 08 (adult)
sp 09 (adult)
Urematogaster CRE
sp 01 (adult)

Pogemomyrmex FOG

sp 01 {adult]13
Aranaeda ARAN
sp 01 {adult)
Lycosidae LYCO
sp 01 (adult)
sp 02 (adult)
Salticidae SALT
sp 01 (adult)
Microaranaeda MICR
sp 01 (adult)
sp 02 (adult)
Solpugida SOLP

sp 01 (adult)



IFDrmer]y
zFurmerly
chrmerly
hFarmerly
5Forrnerly

Formerly
?Fnrmeriy

Formerly
9Fnrmeri",-'
DFormerTy
11Fcrm¢rly
12Furrnerl'f

3Fcrmer‘ly

COLE
COLE
COLE
COLE
COLE
COLE
COLE
COLE
COLE
COLE
COLE
COLE

HYME

01
12
10
13
05
06
11
02
0k
MELO 03
MELO 01
MELD 02

FORM 05

-23_

Footnotes to Appendix II
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APPENDIX TI1

FIELD DATA

Invertebrate Data
Invertebrate data collected in 1970 on the Pantex Site is Grassland

Biome data set A2U300A. Data were collected on form NREL-30. A sample

data form and a sample of the data follow.



IBP SCRASSLAND BIOME

u IMTEHMA L ERA | i F; Frdd Oy R R
4) FIELD DATA SHEET - INYERTEBRATE
o | w = 4 |m]| o |4 o n ' L wn = _' &
¥ = = = (m| - c |=| o = = m - c L o i
m 3 m|wm| o » |Oo| w = x =z m = o, 4 E
, 4 - »lr|l = | o |32 |m = c o2 = =
> DATE = 3 mlrE G|l == DRY
- - 2 a|w = = = m 'm|9 | wr. | T
= wn Zl»| ~ il i 1l s z |l o
0 =z |2 m m o o = o
m Day| Mo | ¥r |9 |™ w m N
1= | 3.4 5-7 8-9 |10-11{12-13] 14) 15 |16-19]20-21| 23 |25-29|31-33| 35-37 |39-40|42-43| 45 |47-48| 50.55 [ 57-42 |44-64
|

DATA TYPE

01 Aboveground Biomass
B} Litter

"Ml Bulowperouml Bromass
I Mereheate - Love Trapping |

I Yertobrate - Soap Trapping
17 Werlebrate - Collection

T Awvian Flush Census
1 Awian RBoad Count

e Awvian Read Caunt Summary

r Avian Collecetion Intermal
! Awian Collection - External

1% Awvean Collection Plumage

A Inwertebrate

A0 Microbwolagy - Decomposition

41 Microbwolagy - Mitragen
4} Microbwalegy - Biomass

13 Microbioloyy « Rool Decomposition
Tt Micraliolopy - Bespiration

TiT TROPHIC

I Al ] Unknown

o Bison | Flant feeding [tissue|

01 Bradgar ? Plant Teeding isap)

i1 Cottonwaad k] Plant fl:cuj.|1£ (pellen

I D kansaon and mectar)

i Huays 4 Flant fecdimg 1sced)

0f Hoplaml 5 Predatar

08 Juteada & Parasitocd

oy O 7 Parasite

I Pantes 8 Scavenger

I Pawier § Non-feeding stage

THEATHMENT LIFE STAGE

| Wiyprazed 00 Undetermined

! Liphtly graced 10 Aduit

§ Moderately graged 20 Pupae

: Hiawily graccd 0 Egg

Y Grazed |969, 40 Mymph or Larva
unprazed 19700 4 Nymph or Larva, early |

b Al Nymph or Larva, middle

! 41 Mymph ar Larva, late

] 50 Instar

v 51 Instar, |st

7 Instar, Ind
53 Instar, 3rd

iz y WATUHAL HEfadnidih 1 LOLO LY LAHUHE TR ! FHASL STATE LA'SEHRSITY - PAONE 303 481-5571 - FORT COLLINS COLORADD 805219
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HOMOCTCA
HOMACTCA
HOMOAPHT
CALESTAPRP
COLEFLAT
HYMEFN@M
ARAEODN

HAMOCTCA
HOMOCTICA
HOMOAPHT
CNLEEL AT
HYMEDD

HYMFFNoWw
HAMOCTA
HOMOCTCA
THYSOO

COLEFLAT
COLEMFLN
CALECHEY
AYMEF NP
HYMED

ARAEQN

HOMOCTICA
cCoLFon

COLFFLAT
HYMEFNPM
ARAEOD

COLEFLAT
COLFCHOY
COLFOD

LFRION

HOMOCTICA
HOMOPSF )
CALFEEL AT
CALECHSY
ARAEON

HOMOCTCA
COLEELAT
COLECHZY
COLEANTH
CAOLESTAR
HOMOCTCA
COLEFEL AT
CALECHRY
COILEANTH
HYMEFORM

4

10
40
0o
10
10
10
no
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SUPPLEMENT

This analysis is presented as a supplement to the taxa designated in
Technical Report Ho. 79, dealing with the analysis of structure and function
of grassland ecosystems in the southern Great Plains; population studies.

Many of the taxa designated in the report were, of necessity. rather
broadly defined, i.e., family or super-family. The problems encountered in
trying to place each individual in a definitive category such as plant feeder,
predator, etc., becomes obvious when many specimens have not been identiflied
satisfactorily. Therefore, characteristics of a family will be applied Lo
individuals until further information is available.

The ornanisms described are presented in the order in which they appear

in the above mentioned report.

Collembola

Only two of the fiwve known families have been reported from Pantex,
these being Entomobryidae and Sminthuridae.

These insects are usually found in the soil or debris, are vegetarian,
and normally feed on decayed orqganic matter although they are kpown to some-
times attack seeds and young plants. They are also reported as distributors
of fungus diseases, as predators and/or as being cannabalistic (MacNamara
1524) . It has also been reported (McDaniel 1970) that moisture is an
important factor, in that low moisture results in dramatic reductions of
numbers of Collembola. The Sminthurids (some species) seem to prefer
feeding on delicate rlant tissue rather than decaying organic matter and

iy be important in cnergy Tlow.
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Orthoptera

Very few grasshoppers were collected at Pantex; the few that were are
in the family Acrididae, with Lwo very distinct types reocognized. The low
numbers may have been due to the wvery low amount of precipitation during the
sampling period, but it has been suggested that grasshoppers are not good
indicators of energy flow through the grasslands due to their sporadic occur-
rence at any given area.

All members of this family utilize plant tissue as their main source of
food, although they may become carnivorous and cannabalistic (Metcalf, Flint,

and Metcalf 1962).

Thysancptera

These insects have rasping-sucking mouthparts and feed almost entirely
on plant juices, causing considerable damage or death to the plant. Some
species may feed on fungi or decayed wegetable matter or may be predacious
on mites or other small insects. Many of the species which normally feed
on qrasses or weeds migrate to cultivated crops when native vegetation dries
up. tgys are laid on bark, surfaces of leaves, or are inserted in plant
Lissue,

The generalized feeding habits of the three families collected at Pantex
are as follows: Thripidae--plant feeders, containing many economically impor-
tant species; Aeolothripidae--some forms are phytophagous, others are predacious;

Phlocothriptidae--some phytophagous, some predacious (Metcalf ct al. 1962).
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Homoptera

The order Homoptera seems to be best represented Ly the family Cica-
dellidae.  Some eleven species have been collected but have been ident|fied
only to family at this time.

The Cicadellids are probably one of the most important groups on the
Pantex 5Site due to the fact that all af this group are plant-feeders, sucking
juices from the plants and causing the drying up and/ar wilting of plant
Lissue. Most of the species in this group feed on wild grasses, weeds or
shrubs, but some will move to cultivated crops (Metcalf et al. 1962).

Other members of this order are represented by Dactylopiidae, which
are fairly abundant on the prickly pear (Upuntia) and seem to he causing
considerable damage to the prickly pear (Smithsonian Institute 1963).

Pseudococcidae, which feed on all parts of the plant, bolh above- and
belowground, were not abundant enouqh in the 1970 samples to cause any
appreciable damage to the grassland.

Aphids, which have not been collected in substantial numbers, feed by
extracting juices from plant tissue, which may result in various abnor-
malities, wilting and weakening the entire plant. Many aphids disseminate

fungus and other plant diseases [ lmms IHEH}.

Hemiptora

The order Hemiptera is represented best at Pantex by the "false chinch
bug' (Lygaeidae). These insects are often destructive, accurring in large
numbers.  Lggs are lail in cracks in the soil or on qrasses during the entire

summer from May Lo October, with four to several broods a year. Winter is
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passed in all stages, but the nymphal stage dominates in the west. Breeding
and feeding accurs in native grasslands [Imms 1964) .

The generalized feeding habits of other members of the Hemiptera col-
lected at Pantex are as follows:

. Lygaeidae: Geocoris sp.--generally predacious, sometimes comman
about the roots of grasses and weeds (Borror and Delong 1964) .

ii. MNabidae-—-inhabit fields and prey extensively on aphids, leafhoppers,
treehoppers, and small caterpillars. The small number of the nabids collected
at Pantex would indicate they are not important at this time.

iii. Coreidae--plant feeders. at times very destructive. Most ol the
speciments collected at Pantex were associated with prickly pear and were
found in substantial numbers.

iv. Scutelleridae--reported as commonly occurring in dry grasses, but
not commonly found at Pantex.

v. Pentatomidae--a few species of this group are reported as harmful,
but most of this harm is associjated with cultivated crops (Swain 1948},

Other species are beneficial as predators. Again, these insects are not
common at Pantex and are not Impartant at this time,

vi. Anlhocoridae--reported asw a beneficial insect, preying on onites,
lhrips, aphids, young scales, and other small insects. These insecls are

not found in numbers which are considered significant.

Coleoptera
Representatives o the order Coleoptera are fairly aiverse, but with a
few exceptions, such as Chrysomelidae and Elateridae, do not appear to be

present in significant numbers. The families collected are as follows:
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b Cleridae--reported as mostly predacious as adults and larvac. Nery
Fow speciments have been collectes at Pantcox.

ii. Lurculicnidae--the majority of the representatives of this family
that have been colleccted at Pantex seem to be associated with wvarious cact)
in the area. Some six species have been identified from Pantex by Dr. Charles
O'Brien.

iii. Malachiidae--adults and larwvae have been reported as predacious
o various immature stages of the alfalfa caterpillar in Arizona. Although
fairly abundant at Pantex, no observations have been made concerning its
teeding habits.

iv. Meloidac--larvae are reported as living in the nests of wild bees
wr in the soil where they eat the egqgs of grasshoppers. The adults feed on
fuliage and flowers and uwsually emerge in June or July. Adults of these
insects have not heen collected at Pantex in significant numbers to be con-
sidered important. Several specimens of the triunaulin, the active first
instar, slage have been collected.

v. Coccinellidag--with one exception, the larvae and adults are prod-
diious on scale-insects, aphids and other small, soft-bodied insects ar
insect eqqs. Few members of this family have been collected at Pantex, and
arve nel consideres fmportant at this time.

wi.o Tencbrijonidae--boeth larvae and adult stages are phytophagous, and
although the family is not well represented in the D-vac samples, pitfall
traps have indicated a fairly large population present at Pantex, Further
studies, employing various collecting methods, will be conducted at Pantex

to determine the role of this family in the ecosystem.
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wvil- Staphylinidae--adults and larvae are scavenqgers or predacious on
insects found in filth ar litter, Few members of this family have been
collected at Pantex, and are nat considered important at this time.

viil. LElateridae--this is one of the well represented families al Pan-
tex. The larvae feed on planted seeds and roots, and the adults are plant
feeders (Swain 1G48) but not important.

Members of this family were abundant throughout the period from mid-
April through mid-December 1970, and are at this time considered ta he cne
of the more important groups found at Pantex.

ix. Chrysomelidae--larvae feed on either leaves, roots, ar hare through
roocts and stems. Most adults feed on plant leaves, stems or flowers. Sew-
eral species have been collected in sufficient numbers at Pantex to be
considered as important.

%, Larabidae--mostly predacious as adult and larvae. Collection with
the D-vac does not indicate a significant population. However, other cal:
lection methods indicate that the carabids are plentiful at Pantex. More
sludies will be necessary to determine the role of Carabidae at Pantex.

®i. Anthicidae--this family is not well represented at Pantex. Somc
adults are predacious on larval forms of other insects, while other adults

leed on injured fruoits.

Lepidoptera

Several families have been collected at Pantex, mostly larval forms
cul lected during the full. MNumbers have not been high enough to cansider
this group important. However, in 1969 the fall armyworm caused extensive

damage in the area around treatment 1, the ungrazed site.
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Hedroptera

The wnly representative of this group collected at Pantex is the family
Myrmeliontidae. Few specimens have been collected and are not considered as
important. Most of the Myrmeliontidae are predacious on aphids. ants, and

other small insects (lmms 1964) .,

Diptera

Many represenlatives of various families have heen collected, but not
in sufficient numbers to be designated as important. However, ohservalions
by collectors using the D-vac method indicate that many more species are
present, but are not heing efficiently collected. Methods of collecting
this group will have to be modified in order to obtain reliable populaticn
estimates.

The majority of Diptera probably feed on nectar and pollen from flowers,
while others may require decaying organic matter. Many aof the Diptera are

cither predacious or parasitic.

hymeinupLera

This is another group which we feel is not efficiently samplea by the
b-wac method. Although a substantial number of species has been collected,
it is felt by the investigators at Pantex that other methods of collection
are necessary to determine population density and diversity. The hymen-
opterous qroups that were collected are represented by the following:

i. Chalcidoidea--this group contains many parasitic groups and may

prove to be important at Pantex.
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ii. Dryinidac--at Pantex, this group is fairly common and might be
important. The adults and larvae destroy considerable numbers of leaf-
hoppers (as parasitoids).

iii. Formicidae--this group is well represented at Pantex, chiefly by
downnelons, which displays various feeding habits such as attending aphids
and wlher honey dew producing insects. They commonly attend scale-insects

in arid regions.

The following is a list of the various taxa collected at Pantex, including
ahundance, species collected, and species identified.
HOMORTERA

Cicadel | idae--abundant; 11 species collected--not identified.

Dactylopiidae--abundant, one species collected--not identiflied.

Pseudacoccidae--nul common; two species collected--not identified.

Aphidac--not common; one species collected--not identified,

HEMIPTERA

Lygaeidae--abundant; five species collected--four not identified, one
identified to genus.

Nabidae--not common, one species collected--nol identificd.

Coraidae--common; two species--not jdentifled.

Scute | lerivae--not common; one species callected--not identified.

Pentatom|dac--not common, one species collected--npot identified.

Anthocoridae--not common, one species collected--not identified.
COLLOPTLRA

latheridiidas--not common, one species caollected--not identitied

Cleridac--not common; one species collected--not identified.

Curculionidas--common, six species collected--all identified.
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Malachiidae--not conmon; one species collected--not identified.
Phalacridae--not common; one species collected--not identified.
Carabidae--common; five species collected--not identified.
Meloidae--common; one species collected--not jdentified,

Coccinellidas--not common; four species collected--three not identifiecd,
one jdentified to genus.

Tenebrionidae--common; four species--not identified.
Elateridae--abundant; one species collected--not identified.
Staphylinidae--nol common; two species collected--not identified.
Chrysomelidae--abundant; three species collected--not identified.
Scaphidiidae--not comman; one species collected--not identified.
Anthicidae--common; seven species collected--not identified.
LEPIDOPTERA
Common; five species collected--not identified.
MEURDPTERA
Hol common; one species collected--jdentified to family Myrmeliontidac.
DIFTERA
Abundant; 16 species collected--not jdentified.
HYMENOPTERA
Chalcidoidea- abundant; eight species collected--not identified.
Dryinidae--common; one specics collected--not identified.

Formicidae--abundant; 10 species collected--two identified to genus,
eight not jdentified,
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irematogaatar sp.
Pegaviomyrmay sp.,
ARANE DA-- Comman
Lycosidae--two species collected--not identified.
Salticidae--one species collected--not identified.
Microaraneida--two species collected--not identified.
Solpugida--one species collected--not identified.
ORTHOPTERA
Acrididae--not common, two species collected--identified Lo family.
THYSANDPTERA--Abundant
Three species collected--identified to genus,
Thripidae
dreamatothrdps spl
Acolothripidae
civtdine sp.
Phloeothripidae
Hedelstaripa sp.
COLLEMBOLA

sminthuridae--commeon; one species collected--not identified.

Lntomebryidae--common; one species collected--not jdentified.



-4n-

Summary

The data collected at the Pantex Site seems to indicate that possibly
as little as 10-20% of the groups present can be considered as Yimportant”
at this time. However, due to the large number of organisms unidentified,
it is impussible Lo say with any certainty just how each individual group
fits into the grassland ecosystem.

The word ''important' is certainly ambiguous at this point in the study,
and is based solely on freguency of occurrence in the D-vac samples.

When identification of these organisms has been confirmed by specialists
and literature concerning the various habits of these organisms has been
surveyed, it will then be possible to attempt a meaningful word model of the

various interactions taking place amonu insects within the grassland ecosysten.
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