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FESTRACT

&

The predators included in this study are the robber flies (4ailddaz)

e A |

o

tiger beetles (Uieindeldidac), wolf splders (fypeccidae), jurping spiders
(Saltiafdae), mantids (Mmizidae), sphecid wasps (Sphzefdec) and western
harvester ants (Pogowmermyrmes ceeldewtzlic) . Data presented here are
related te the population densities of these predators. An effort alse
was made tao determine type of prey sclected, amount consumed and general
precatory behavier in relaticn to the envirormental factors present at
the study site. A food web is Tncluded with this repocrt, showing some of

the predator-prey relationships.



INTRODUCT LON

Mueh of the past year's work has centered on the attenpt to detarnine
what insccl predaters are present and their relative abundance in the
grassland biome. A start also has becn made in the study of the fnter-
relationships of the predators and their prey.

The particular predators under investigation are the robber flies
{ﬂﬁflidae]. tigar bectles (Cicindelidae), wolf spiders {Lycosidae), jumping
spiders (Sallicidae), mantids (Matidac) and sphecid wasps (Sphecidae).

In addition, western harvestar ant (Pogoncmprmez eseddentelie) and grass-
hopper parasite studies were initioted.

The population density studie: were all conducted on the differentially
grazed pastures, Table 1| shows the grazing intensities and terms commonly

used in reference to these anstures

The density determinations and other work in the differentially grazed
pasturcs were conducted in such a manner as to minimize the elfect of
conducting the research in these areas. Generally speaking, insects collecied
for identification were released near their point of capture. There was,
of course, extensive collecting conducted at other points within the Pawa=c
Grassland borders,

METHODS
Predator Populaticn Determinatian

The goal in determining population density was not to determine the
absolute number of predator insects in each pasture but rather to determinz
if there was a significant difference In the pepulaticns in the different
arcas. With this in mind, plus other censiderations such as cost and the
bebaviar ef the predatory families invelved, it was declded that perhaps the

best sampling methed would ke the tran-ect rethed.



The transect consisted of an area two feet wide and a mile lopg. The
location af the transect was variecd at random on a weekly basis so that
different partions of the range would Le covered. Each week the transects
were walked, and the nurber and Jdeptity of Insect predaturs were recorded,
It normal ly took five or six hours to walk the four transects.,

Western Harvester Ant Density

The method used to estimate the colenies per pasture consisted of
counting the celonies in a sample area and then extrapoclating this
data to the entire pasture. The sample aress were 1,464 ft by 2,650 ftr.
The colonies were counted by walking back and forth across the samale
area, Each coleny counted was marked by spraying a spot of paint near
the mound. This method permitted the verification that a1l colonies
had beern counted.

General Behavior and Frey Sclection

The methods used to investigate general behavior and prey selection
consisted of either walking through an area and recording the types
of activities being engaged in or watching one individual and recarding
its activities. Recording was accomplished by making notes at the time
of the observation or by recording the events on a portable tape recorder
for later transcribing.

Frey records were obtained by one of twe methods, If the attack
and initlaticn of feeding had been cbzerved, the predator and Tts prey
would be kept under observaticn until the prey was discarded. At that
time the reraing would be collected and compared to the average weighi
of live spacirens of comparable size to determine the emount corsumed.
£ the =tart ef feading had not boen chserved, the prov eos Jeeediate 1y

collected and recorded as a feeding recard only.



Parasitism
A weekly collection of grasshoppers was made to determine the
percentage of grasshoppers parasitized.
The grasshoppers were collocted by net and imcediately immersed
in alcohoel For dissection at a laler time,
PREL IMINARY RESULTS
Table 2 shows a tabulation of the insects observed, on the transects,

in the differentially-grazed aress: The
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e data are analyzed I Tables
3=
Percent Pistribution by Ranqe

Table 3 reflects tne percentage distribution of the predatary
families between the four differentially-grazed rances. N equals the
number of individuals ebserved. The percent distribution probably does
not have any great analytical valus, but is included here as general
information, The table seems Lo show that the Lycosid and Salticid
spiders are fairly evenly distributed while the Asilids and Sphecid wasps
seem Lo be more heavily concerntrated in the winter use area.

There are probably not encugh chservations of Mamtids to make thei-
percert cistribution meaninoful, although this may be more of a reflecticon
on the sampling technigue then en their actual abundance.

Percent Distribution by Manth

Table 4 shows the distribution of the predatory famllles expressed
as a porcert distribution by mounth, [t would appear Trom this table that
the Asilids, Mantids and Sphecid wasps have a rapid population buildup
during July and August, while the spiders have a more constant dens?ty

during these months.



Predator Distribution

Table 5 reflects the analysis of the distributics of each predatory
family between the four differentially-grazed postures. The only significant
difference in distribution seers to occur with the Asilids and Sphecid wasns.

Table & Is another approach to the analysis of predator distribution.
Here the hypotbesis would be that there is no significant difference in the
propertions of predatory families. The LHI S0 value would sugcest thet thls
hypothesis should be rejected, indicating that there is a signiflicant
difference in thelr distribution.

Exanination of the distribution of a particular family (Table 7) shows
that there is alsc & differcnce in species distribution. The distribution
of Frostozuiihue sp. and Stenopopom pieticorsis appears to be signlfiecantly
different, while the others do not.

Table 8 shaws an analysis of the proportional distribution of the
robber fly species, There does not appear to be any significant difference
in the proportional distribution of the robber fly species. The proporticnal
distribution may well prove to be the most impertant.
Western Harvester Ant

The analysis of western harvester ant distribution is shown in Table 9,
The calculated CHI 5Q Indicates that there is a significant difference in
their distribution., An analysis also was made betwecn the winter-, moderate-
and light-use areas, This also showed a significant difference. |In fact,
the cnly pastures that are not slanificantly different are Lhe maderate- and
light-use pastures.

In addition to density, eertain other colony characteristics were measured

and analyzed to determine their relational signiTicance. Talles 10 and 11



show these measurerents and Table 12 shows the analysis. Basically disk
{depuded arca), mound size and mound height all waried significantly. The
measurement pertaining to distapces between colounies does nol appear to b
significantly dilfferert. This may well be an indicatien that the colenie:
are not distributed at random, Sampling procedurcs presently are bedng
designed to check this pessibility.

Table 13 lists western harvester ant activity with respect to time
of day and ground surface temperatures. Time of day is Jisted in Mountain
Standard time. Surfice temperature was recorded in degrees Fahrenhelt as
determined by a &' mercury thermomster.

Table 14 shows a summary of this activity in relation to time and
temperature.

Table 15 1s & Tistirg of the western harvester ant forage rate. This
shows the number of foragers leaving the coleny per minute and the murher
returning with prey per minute. Ground termperature, colony data and tire
of day also were recorded,

Data relatinrg toc the amount of forage brought in per colony per hour
are shown in Table 16, Approxirmately 50% of the forage consisted of seeds,
4Ot was other plant parts and 10% was animal matter.

There was an average of .0343 gm of forage brought in per colony per
hour,

These data were obtaincd by collecting all returning foraaing ants for
specific time perieds.

Robber flies
Tabie 17 shows a compilatien of data portaining to robberfly predation.

These data are oroanized into a prey-predator matrix in Table 18. An




analysis of this matrix was attempted, but due to the large nurmbers of empty
cells it was rather difficult to interpret the data in a meaningful manner,
Efferia Lolonas appears in the area about the middle of August and nermal ly
stays until about mid-October. |t appears to be euryphigic and does take
a large number of grasshoppers (sbout 40% of jts prey),
E.;Erﬂa gtaminza is present in the area from approximately the middle
of July until the first week of August. It too is euryphagic, but does not
appear to be too selective in the prey that it takes.
Proctacgntiue sp, This robber fly appears about mid-July and stays
until about the first of Scptember, It is the largest robber fly present.
It too is euryphagic. So far the study indicates that about 10% of its
prey consists of grasshoppers. |t alse takes beetles, other robberflies
and, In addition, has been observed to be capnibalistic.
Stendpogon pleliccrnis 15 an interesting robberfly. |t is stencshagic
and also eppears to prey almost exclusively on grasshoppers. While the
actual number of predation records are not high at the Pawnee site (5),
other studies have Indicated that sbout 92% of Its prey would be grasshoppers,
SUMMARY
This pest year's research resulted in the determination that there is a
significant difference in the distribution of the western harvester ant and
in the proporticnal distribution of the predatory familics under investigatian.
A predator-prey malrix was set up for the robberflies showing the order of
prey that they select (Table 18). Prey records of the ather predatory familics
are Ltoo sparse to permit much in the way of analysis at this time,
A preliminary food web was estab]ished For the Pawneces site (Fig. 1).

Western harvester ant colonics also are being excavated ta wbtain populatioe



and blomass estimates., Data also were presented here gertainirg to forar
rate, amopunt af farage collected and ant sctivities Tn responne to envirun-

mental faciors.



Table 1,

Rarngs
Grazing Intensity Humbor Section Commen Name
None (winter use only) 3 27 East Winter use area
Med ium 18 15 East Moderate use area
Light 32 23 West Light use area
Heawy 33 23 East Heawvy Use area

e
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Tahle 2.

Transect data.

Fredator

Wolf Spiders
Heawvy F.|r'|€||'.‘. (33)
Light Range (22)

oderate H-_"l"‘f { &)

|
Wirnter Range (31)
Total

Jurping Spiders (salticidae)

Heavy Range (33}

Liaght Rance (372 }

Moderate Range |

Winter Range (31
Total

]
)
Mantids (Mantidae)

Heavy Fange (33)
Light Range (32)

Moderate Rapge (18)

Winter Range (31)
Total

Sphecid Wasps (Sphecidace)

Heavy Fange (33)

Light Range {32)

Hoderate Pu”lL {

Winter Range (31
Tota

18)
)

Tiger Beetles (£7
Heavy Range (3
Light Range (3
Moderate Range
Winter Range |

Total

Robherflies (Asilidac)

Proctacanthella
Heovy Range f33}
Light Range (32)

Maoderate Range (1B)

Winter Range (31)
Toral

Proctacanthus sp.
Heawvy Ronge (33)
Light Range (32)
Moderate Ranogc |
Wiricr Rangs {31

Total

(Lycos | dae)

8)

cindelidac)

June July
15 g
13 6

| 16
= g
29 33

2 |

2 1

| 3
s =]

5 !
- |

St e
-- 2
- 2
2z L
= 3
-- 1
-~ 2
R 2
2 5
- 1
-~ 7
- 9
5. R
- Z5

I
1
|
'U':—- P N T—

fug

W— Dok

Total
10 LE
3 34
o 36
7 5
28 173
1 4
0 3
= v
] L
2
S ]
1 3
2 6
-- ]
@ l
== 2
- 11
3 T8
1 3
- A
= _Z
] 7
- 2
- 8
-= 11
- 0
= T
s 3
== 8
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k.., Table 2. {leantinued!

Predator June July fiug . Sept. Total
I;S.l_'-' I..I Lo
Hcr_. vy FRance (33) == == 3] 2 10
L1kt Ra (32) -- -- 4] 9 17
Moderate f’urﬂt {18) - =i 7 4 I
Winter Range (31) 3 BE 19 - 24
Total = - 2 20 62
-""‘F oL b e
Hcaw Range (33} e 4 2 e &
Light Range (32) -- g I -- 10
Maoderate “anze (18] - 4 0 - L
Winter Range (31) - 4 0 - ;+
Total e 27 3 e 25
Stenopoctn plattosrmis
Heawy Ranoe (33) -- 0 ] -- ]
Light Range {32} -- Z 8 =4 10
Moderate Range (18) R 1 4 - 2
Winter Range (31) -- ! . 3 o _1i
Total - R 16 - 20
L..t Dapniimirnie alhilandna s
Heavy Range I:?}:I o i s e =
Light Range (32) me -— 1 e I
Moderate Fange {18 e 2 el g 2
Winter Range (31} - [ i e ]
Tatal - 3 ¥ - )
GRAND TOTAL 155



Takle 3. Distribution of families as expressed as a 2 distribution by range.

WINTCR USE LIGHT USE MOOERATE HEAVY USL

USE
EAMILY Range 31 Range 32 Range 18 Range 33 W

Lycosidae

(Wolf spider) 31 o0 i) 27 173
Salticidae

{Juniping spider) 14 21 36 29 14
feilidee

(Robber Tlies) 38 29 21 12 155
Mani idae

(Mantids) E0 17 i 33 &
Sphocidae

(Sphecid wasps) 61 22 11 6 18

Table 4. Distribution of families as expressed as a % distribution by month,

FAMILY June July fug, Sept,

Lycosidae

(Wolf spiders) 16 11 35 368

Salticidae
(Jumping spiders) 39 29 8 24

Asilidae
{Robherflies) =i 33 32 35

Hantidae
(Martids) = 33 45 22

Sphecidas
{Sphecid wasp) = 13 35 52
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Fange

Teble 5, Predator

BSILIDAE
(Robberfly)

(Mantids)

CICIhG= L PEAT
(Tiger beet]

Winter Range 3

Heavy Range 33

h5

ch

Total

AE SALT|C1DAE
olf spider)  (Jumping spi
ml

3

5

L

14

1.428

) not

icant signi

14,850

significant

significant

(Sphecid
11

L

3

i

18
13.556

significant




Table 6. Predator distribution ||

LYCDS|DAE SALTICIDAE ASILIDRE SFHECIDAE TOT#

Range (Wolf spider) (Jumping spider) (Robberfly) (Sphecid wasps)
Wintar Rangse 3] 5 Z Lg 11 111
Light Rarge 32 30 5 34 Z 75
Moderate Range 18 34 3 ol L 65
~gawvy Range 33 L3 4 o) 1 75
Total 173 14 155 18 360

"

.05
Ix? =2

1
-
=l

P
L O

slognificant

i



Takie 7. ASILIDAE (Rolbberfly) distrisuticn 1.

nalige =17 ALY e E Ll LG LI T S ] ¥ ¥ el PR i : =l
] A T e -4 ' o q.
el e ARl 38 o S i - i

-
n
g

Light Rance 35 11 1 11

(501
>
oo

s
o
o

Moderate Range |

P
el
=
L=
P
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Heavw Rance 33

Total 3] T4

o
[ 48]
I
=
f-a
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2 ey

£.29 g.29 7.55 L. 8.45 2.00

t not not
i

significant significant 57 an cant significant slgnificant significant

Table 8. ASILIDAE (Rotberfly) distribution I1.

) = B P o B | s N R I S o AL e o A

Hange Froprasimithelia Prootaootaus Fifierta Efreria
. LI o P g
g bahnde S LmTMeED

Winter Range 3} 10 2 24 i 4
Ligkt Rangz 32 11 ] 11 4 5
Moderate Range 18 g 8 17 |0 10

10 & i

e
1]
(§F)
<
<
&
w
1

L
i

LY ]
Lad
ra
Lo

Tatal 31 14 &2 24 20

%05 = 21,026
L (‘u Ix- = 20,3598 I\u

ot sianifizant



Table 9. Distribution of western harvester ant Prgowcormypmes ceefd nic

WINTER USE LIGHT USE MCLERATE USE HEAYY LISE

Bange 31 Range 32 Range 18 Rapoe 33

748 537 600 245
@.05 Bis

= ?_
Ik = 283 83

significant



L Table 10. Ant colony characteristics.

ARt Lisk Maund Hound Ant Oislk Hourd  Mouwrd
Rang Colony  Diam.  Diam.  Heicht Range  Colany  Diam. Diam,  Heioht

76, 24,

[ 0o 51 B, 18 L0
i GE. 25, no 52 (6. 13 00
3 24, 13, Qg 53 30. 7- LE0
4 £z, 5. oo 54 36, 17. L0l
[ 45, 1% 0o gL b5, 14, ot
6 0y, 13. 00 BB ih, 12, 5D
7 36, i 0 57 Sl 1. B0
4 30. 11 L0 LA 1. 13 00
g 51 11. .50 £3 EG. 19, .CD
T3 LE . B 00 Y 5a, 5 a0

11 6G. 13, Rl Nald]

61 26, 9,
1

12 T 22, L] £2 5a, 11. LB
I3 56 . 18, ¥ ole B3 LY, gy o
14 3%, 12, R} Gh 23 1, ol
15 15, 13. 00 £5 48, 16 L
16 36. 12 50 66 37, il = a0
17 L5, Thi .00 67 43, 12, o
18 b6, 3ol o0 Gh ho. 16, o)
19 34 1, .00 6o L, 17. i
20 36, 10, L0 70 37, 13. f

r

21 L8, 15.
22 L 20,

71 L6, 13.
72 ha, 12,

J50
2H0

C

€1t

b B oo B i 8 - B0 Ml e o B o JOL O

23 56, 15, B aky 73 Lo, 10. ,
21 L8, 2. LEO 74 bz, o B 0
25 44, b. 50
pii 40, 16, .00 76 39, 11, .00
27 LA, 1h. 00 77 0z, Til: R
28 Ll 1w Rels 78 5, 19. oo
2 34, 7. Ry 75 g, 1. oo
30 LY, 16, 00 o 56, 2. Gl
1 £ 13., a 8] 27 s Lo

W D =l O e B VD e e DN R — O T — B P e O Pl B e e M e AT AT e A RO — RO ) Pl bk U e !

— e e it e et e e it e il o el el it ol el ot Gl ik il ek e ot el i el el i i i i et et e et e med

1
1
|
1
]
1
[
]
1
1
1
!
1
1
i
1
1
|
1
1
1
1
I
1
GO I Y i 36, 12.
]
1
]
1
1
]
|
I
]
1
I
I
1
1
|
]
1
]
1
i
|
|
i
|
|

Ov B Pt — Pl oA AT P e 3 O R B D WU — 0 I RO B T R D D B ] W AT L B Ul BB e e 0 — Ll g AR LR O L
o wrlogi e ATTRIRGARLENT | Bttt T s T e e e e e e i R R

3z 2. 7. .50 2 36, 8. £D
33 Lg YT .50 83 72. 20. oo
34 4. 10, a0 Bh 36, g
3 38, % .50 65 3l 8 )
3 36 9 A5 8o 33. i L0
37 26, 7. , 00 87 I, 15. 50
38 24 7. .50 88 30. g, 5o
59 2 £, .2t 9 37. T4, A1)
0 L2, 16, 0 18] 28, 0. el
41 e 16, .00 91 71 14, )
h2 1, 15, Ry 42 57 Z0 01
N3 36, 9 .50 43 57 14, oo
) FE Fu .25 Gl B&, 16, on
ﬂ? I T&: LD 95 38, 18, Gl
ha G, 21, 00 Gy L7, |6, E7)
o 3, § 25 97 ? . f
¢ 24, EL., s, 45 a7, 5, ‘
g 60, 15, h.oo o) Lo 14, oz
L{ LA, 20. 1.50 100 51, 1. It




Table 10, {continued)

Ant Disk Hourd Hevand Ant Disk Mound  Mound

Range Caleony Diam., Diam. Heiaht Fange Colony Diam, Diam. Hejont
] [l 4 13, 1,50 1 151 36, ', 1.50
1 107 G0, 16, 3.5 [ 152 3. e 0,25
] 103 Wi, it 2,50 ] 153 26, g, 3.00
| 104 fifs. 20, L.oo [ 154 10. i 3.00
1 108 i7. 10, .03 ] 155 39. 14. 4 50
1 106 32. 14, 1.50 1 156 6. g .50
| 107 27: 6. 0.50 i 157 22, g, 0.50
| 108 30. 6. 0.50 1 158 20. o, .00
1 109 27, 15, 0.75 1 159 25, g, 1.00
1 10 25, 9, 2.00 1 160 3in, 12, 1.2D
1 111 i, 14, 3.00 | 161 30, T 0.50
| 112 271, 5, 2.00 ] 162 23. 7. 1.00
1 113 39, o O.45 1 163 19, 1z, 025
1 114 LE . 12. 3.00 ] 164 30. F i 1.75
] 115 26, i 0.50 1 3 25, g, 2.25
] 116 bz, 12. 3.00 ] 166 ha. g, 1.00
] 117 hz. 12. 2.50 ] 167 26, T, 1.04
] 1148 36, 11. 3,00 ] 168 38, E3y 3.0D
1 119 47. 11, 3.50 [ 169 37. 12, 1.00
| 120 38. 10. 2.60 | 170 ig, 4. 7.09
| 121 L6, 13. 3.00 | 171 15, b 1.53
1 122 62, 25, g.0n ] 172 16, 7 1.00
1 123 L48. 10. 3.00 ] 173 394 12, 3.00
] 124 a6, 174 3.00 | 174 B. T 1.E0
| 125 Lo, 3 h.00 ] 175 37 16. 1,50
l 126 Le, 19. 4,00 ] 176 36, hy 0.50
1 127 28, 1, 1.00 1 177 22, 10, 0.50
1 128 46 . 10, 2.50 1 198 27, 8. 1.00
| 129 b6, g, 1.50 | 179 T 17 1.50
| 130 38, T (.50 ] 180 36. 13 1,00
| 131 43, ER 2.60 1 181 39, 1%: 1.50
] 132 28. 1. .50 1 182 72, 18, 2,00
i 133 25 6. 1.50 ] 163 33. 12, 3.630
1 134 2, rag 0.50 ] 184 ik, 13, 4.00
1 135 19. 7. 0.50 1 185 24, 7 0.55
1 136 47, 17. 3.00 | 186 24, 1. 0.50
] 137 La, 16. 3.00 1 167 36. 5. 0.50
1 138 5. 12, 2.00 1 168 16, 7. 0.25
] 139 35 13. 3.00 ] 189 3 13. Sl
| 140 3. y 1.0D I 180 29, 10, 1.00
] 141 34. 9. 1.00 1 191 17 £l 1.00
1 142 24 . B, Z.00 ] 192 29, 10, [
1 143 24, a, 2.00 ] 193 18. 0. 0.50
| 144 34, g, 2.50 ] 194 27. g, 0.7%
1 15 2, 8. . hi ] 195 56, ¥l FoE0
1 V&G 26, 15, 2.00 [ 156 2, 74 2.00
1 |47 24, 10. 0.25 | o7 30, i 1.00
1 1 18 23. 1. 2.00 ] 1514 32 15. 2,13
1 144 22, 1. 2.00 1 199 23, 10 1.60
I 150 4. b 1.00 1 200 25, 1 ], 60



Table 10. (continued)

\

ANt Disk Mound  Mouwed fnt Dluk Mound  HMound
Rang Colony  bBiam. Diam.  Height Range Calony Dlam. Diam. Height
2 ] Lf 9, 1.0¢ 2 51 I, 8. 1.00
2 2 15. 12, 3,00 2 52 L, T 0.25
2 3 30. 7k 0.50 Z 53 14, o 3.00
2 & 30. 5 .50 2 LY $7 1% 3.00
2 5 38, 0.725 2 s 36, i 1.00
7 G 29, ] Z.00 z 5g 2l 7 .50
2 7 56, 3 3,50 2 67 30, 8, .50
2 g 70. 0 3.00 2 54 34, £ . 1.50
2 9 b5, 1 1.50 2 £9 HE 13. 1.50
2 10 32, g, 1.¢0 z &0 728 7. 1.50
2 1 33, K 0.50 2 61 50, 17. 4,00
2 12 25. 10, 2.0D s 62 26, ks 3.00
2 13 5 10. 3.50 2 63 39. o 0.25
2 14 39 9 2.00 i G4 33 Ta 0.50
? 15 77 p = .00 2 65 BE . . 4,00
2 16 30, 8, 2.00 2 EE 3. 8. 0.Lo
2 17 29, 12 3,00 2 67 27, 7 1.50
2 148 4z, G, 1,50 2 G8 né 19, 600
2 19 23. 5, 0.5D ? (e 35 10, 2.00
2 20 27 L, 0. 2 70 53 11 3.00
2 21 33. 8. 1.€D 2 7 356 B 1.00
./ 2 27 L6 13 4.00 2 72 L 14, 4.o0
2 23 Ll 16 5.00 2 73 37. 0. 2,00
2 2h 45, 18 5.00 z 7h 36, 12. 2.50
2 25 20 17 4.00 2 75 5%, 16. 4,00
2 26 L 16 E.00 2 76 23, g, 1.50
2 27 B 17 6.0% 2 77 2. 9. 1.50
2 28 36. 13 3.00 g 78 4z 5. 0.7
i 35 13. R 3.00 2 79 36, 1% 3.00
2 30 33. Ts 2.00 ) Lo g 2 2.00
2 3 hy. 19. 5,00 2 g1 37 6. 0.50
2 32 &, 13 3,00 2 £2 19, 9, .24
? i3 Wi, 21 6,00 2 B3 La, 1. 2.00
? 34 28, 15 350 2 [ g, 5. D.E0
2 35 13, 13. 2.00 2 fig &5, 14, 3.00
2 36 38. 13 3.00 2 E6 56, 10. 2.00
2 37 37. 18 5.00 2 87 42 15. Y.o0
2 38 23, 13 4.00 z 28 o. i 1,00
2 39 34. 10 3,00 2 B89 b 8. 0.25
yl ho 15. . 2.00 2 g0 36, Ta 1.00
2 4 29. 7 1,50 2 g1 25 1. 2,00
2, Lz F 5 0.50 2 52 4y, 1. 2.00
2 h3 3 7 0,75 2 o3 Bl 17. 5,00
2 L L. 10 3.50 2 g4 4y, 18. 3.00
2 4 15. T4, 2,00 3 G55 L7, 18, 6.00
i Ly g, 11 2.00 2 L 28, i 3.00
2 i 33, (& 0.50 2 a7 5l. Tk 3.00
“ ? i 23. 11 .60 ) 13 B T 2.00
2 L9 32, 1z 4,00 2 4 i, 3. 1.0
2 LG 32, 10 .50 3 100 16. g, 2,50



Table 10. {continued)

At Disk Hound  Mound Ant Disk Hound Hound
Range Calany Dlam. Diam. Height Range Coloay Diem. Diam. Hejgst
3 [ 36, g, 0,24 3 51 15. 5 0.50
3 2 360, 4, .50 3 L2 2. 7 0.50
3 i 33, 5. i.L0 3 £y 19, 11 1.580
3 4 37. 12. 4,00 3 54 3L, 11 3.00
3 5 il 9. 4,00 3 55 F3 9, 300
3 6 56, 15. 3.00 3 L 34, g, Z2.00
3 7 b, £ 1,00 3 57 20, 4 0.5a
3 B 47. 29; 6.00 3 LA 3i5. ! 2.00
3 9 28, 11. L.ao 3 o b1, 1 2.50
3 10 28, q, 2.00 3 60 32, g, .00
3 11 Lg, i 2.00 3 £ 15, b 304
3 B L0, 0. a. 3 G2 23. &, 0.50
3 i3 24, 6. 1.50 3 63 35. 1, 2k
3 e L6, 3. 3.00 3 AN iy o g, 3.00
3 15 25 g. 1.50 4 ] E4. 0. 0.
3 16 37. Fi 1.50 h 2 72, 1g., 2.00
3 17 LE, 9, 2.00 4 3 29. 1A, 1.50
3 18 L&, g. 3.50 4 L 6L, 4. 2.25
3 ] L4 14, 0.00 i g 37, 6. 10l
3 20 3l. 6, 1.50 4 £ 51 B. [.7%
3 21 38, 12 2.L0 y 7 h1. 1 D.50
3 22 66 . 12, 5.00 4 g 27. L, 1.20
3 23 5l 13 L4.00 L g 35. 1. 2.60
3 24 33. .+ 1 0.5 4 10 60. g. 0.75
3 25 27 5. 1,00 4 11 Lg, 10, 0.50
3 26 47. T 1.50 Y 12 49, 10. .25
3 27 39, 12, 4 oo i 13 43, 1. ).E0
3 28 7 1. 2.00 4 T4 2k, g. 1.25
3 29 38, g, 1.00 4 15 L7. 224 3.25
3 30 W5, 13. 3.00 4 16 28, 9. 1.50
3 31 41, 5, 1.00 L 17 I8, 10. 2.25
3 32 5D. a. 0.50 4 18 27. g, D.25
3 33 36, 11 2.50 4 19 3. &, 0.75
3 34 29, 9, 3.00 4 20 24, 8. o.
3 35 43, b, 0.25 L 21 26. TE. o.
3 36 37, b. 0.50 i 22 33. 10, 0.25
3 37 25 g, 2.ED L 23 B, 12, .50
3 38 40, 12 2.00 i 24 2B 12 0.25
3 39 31, 0. o 18 Iy 25 37. B, 1.00
3 Lo 35, g. 2.00 4 26 35, 5, 0.06
3 1 34, a. 0, Y 27 33, i 0 .50
3 L2 38, 9, .00 4 28 if, g, 1.00
3 h3 21, £, 1.50 h 25 27, ra 0D.°5
i 4y 45 b, 0.25 I 30 3G, 13. 2.00
3 g 27 b. 0.50 4 31 17 Fs 1.00
3 L6 6. . 2.50 4 32 h5. 13 2.:5
3 W7 Ly, B. 2.00 IA 13 18 T 0.75
3 "8 0. 0. 0. I 34 I, 6., 0.
3 hg 36. G. 0.25 4 3h b5 9. 1.0
3 L 14, P 1.50 4 36 b3 14 2.00



=

Table 10. (econtinued)
Ant [isk Hound Hound
Range Colony Diam, Diam. Height Range
4 37 L8 . 13. 4,00 4
4 38 29, 7. 0.25 4
4 39 56, 1Z. 2,50 k
4 40 Lz, 10, 2.60 4
4 & LG, i, 3209 4
4 2 c2, 6. 0.25 4
4 43 27. 8. 0.50 4
h Ly % 5. 0.50 4
4 45 43, g. ]1.00 L
h G 17. A 0.75 4
4 47 22. G, 1.00 4
4 48 35. iz, 0.75 &
U Ly 23. 10, 1.25 i
4 50 3. v 12, 0.50 L
i 5t 10. L, 1,00 A
4 52 25: 10, 0, 4
4 53 20, g, 0.50 4
b 5l ir 8. 0.50 n
i L5 27, L, 0,06 4
4 56 22, 9. 0.25 4
4 57 21. 7 0.50 4
L W8 20, 5. 0.25 4
4 59 27 5. 1.50 4
4 60 B 10, 0.25 4
4 6] 21 G, 0.75 4
4 62 15, E. Q. 4
i 63 23, L, 0,25 4
4 L4 41, 10, 0,50 4
b £5 18, 5. .50 4
4 64 27. k. 0.25 4
4 L7 23, g. 1,00 b
b 68 27. 9. 1.25 4
Iy 69 23. 2. 0.25 4
4 70 18. g, 2.50 4
4 71 i3, i i 1.00 4
4 72 o 10. 0.75 4
4 73 37. y 1.00 4
4 74 Lo, 16. 2.50 h
4 75 24, 10. 0.25 4
4 75 364 12. 0.50 4
4 77 34, 12 0,25 b
Iy 78 23, 6. 0.50 4
& 74 32, E. 0,25 4
i 518] 25, 8. 1.50 4
L ] 23. s 0.25 4
f 62 30. 7. 0.50 A
Iy e i i 0. .59 Iy
i L4 30, 1o, 2.00 &
4 85 37 ri 0,75 4
[ ) 9 95 La?5 i

Ant
Calany

87
B8
59
a0
7
g7
93
gl
s b
Gb
97
oh
a9
100
101
102
103
104
105
106
107
18
109
110
111
112
113
RE"
115
116
117
118
115
120
121
122
123
124
125
126
127
108
129
120
131
I3

153
|3k
135
136

-

8

Lad Al L Led 19 L.
O W L L0

L=

Tl ~) 0o O - 0D o O — oy
T L T T o A SO s

U‘\E!.\
. " -

4 B3

DDUE.?DDDDDDGQGDD—-DDDCJUQDWWDDGMGQDDDDGGDDGI‘\#DDDM—Q—-—-I‘\J
L N ] " - - a « a4 = - B

Mound  Mourd
Ciam. Heirl
(2 o b
12. alh
1C. Lo
b, 3
12. Lt
13. iy
5, 2h
10, e b
18. 50
13. O
10. B0
B 75
b, 06
6. 75
B, Lo
5. AL
6. YL
12, JED
8. A
8. R



Table 10, ({continued)

Fnt Disk Mound  Mowrd firit Diek Hound  Hour o
Range Celony Diam. Diam. Height Range Celeny Diam,  DJiam, Refqot
i i3 51. 14, 0,40 L Tig 28, 14, 0ah
n 138 48, 12 .50 4 186 58, il 2.00
el 139 258, T 0.75 L 167 3] Vil 0. &
! 140 22, 3 0.50 L 168 36. G, 0,25
4 1 24, 12. ¢80 L 1EY ) [ 3.00
4 14z 2k, B. .25 i 190 36, 12, 0.50
L 143 17. 3 0.25 i a1 3. E, 0.25
4 s 304 g, 0.%5 4 192 23. g, 0,50
L RIE: 26, 5, 0.25 4 1e3 25. % 0,50
i 1 L6 34, g, 0.50 4 Tah 38, 10. 0.0k
4 147 3. L 0.25 I 175 26, Vi 0.25
L 148 39, o, 0,50 it 146 36, T .25
G L3 3z, 9, T L 197 27. 10, 0.50
4 150 i 14, 0.u0 4 198 36, 11. Q.50
h 151 24, £. 0.50 L los 25, 1E. 5.50
i 152 i 1. Q.75 b 200 25, B, 0.24%
4 153 A%, 8. 0.25
4 154 15, 10. 0.25
L 155 19. B. 0.25
4 156 14, il. 0 &g
L 157 19, 8, 0.25
4 158 it T 0.50
in 155 28, i 0,75
4 160 2 8. 0,25
4 161 g, Fir 0.06
4 162 13. Al 0.50
4 163 24, g, 1,00
4 164 26, 0. 0.25
h 165 1a, g, 0.25
4 166 ik, L. 0,28
4 167 2O b, G 25
4 168 20, &, 0.50
h 169 34, 11, 0. 50
L 170 12. 6. 0./5
4 171 27. 7. 0.25
i 172 38, 13. 0.50
Y 173 Lo, 1. 0.5
i r 34, 5 1,50
4 175 4z, i, 0.75
4 176 3k, 7 g.52
4 173 36. 12 0.75
4 178 38, 1 0,40
4 174 24, 13. 0.75
4 1EQ T 12 0.75
4 161 33 1. 0.50
I 162 38 12, D.z5
[ 163 157 15 0.rn
i 184 27 8. 0. /5



Table 11.

Distances hetween ant colonles,

T e rr———-

b — iy — g C— e

L
Range Colany Distance (Ft.) Fange Coluny Distanze (Ft.)
] 1 hs, 3 1 £9.
1 2 L5, 3 2 66,
1 3 6o, 3 3 162,
1 4 &G, 3 il 4L,
] 5 g4, 3 5 i3
1 6 57, 3 & 574
1 7 L2, 3 7 La.
! g Lg, 3 8 33
! 9 51, 3 9 2
] 10 36, 3 10 108 .
| 11 24, 3 11 30.
| 12 30 3 12 32,
1 13 g | 13 8.
1 14 G, 3 14 126,
] 15 60, 3 15 BL .
| 16 L4, 3 16 123
| 17 L8, 4 15 30
] 18 5L, 3 18 18,
I 14 4y | 3 19 20,
1 20 57 3 20 fi4
] 21 129 3 21 50
] 22 30, 3 22 33
o i 23 27. 3 23 63

1 24 39. 3 24 27.
] 25 h8. 3 25 72.
2 ] 36. L ] 63.
2 2 51 i 2 174
2 3 69. 4 3 e,
? 4 Ls, b 4 36
5 5 87, L 5 102,
2 & 60, 4 6 5
2 7 Ly 4 7 51
2 B 5. y & 66,
2 g LB, 4 g Ly .
2 10 30. 4 10 h5.
b 11 21. 4 11 33,
2 12 51. 4 12 26.
2 13 36. 4 13 L5,
2 14 36. L 14 126,
2 15 30 4 15 60 .
2 16 33. 4 16 63.
2 17 275 4 17 39,
2 I8 L 4 18 30.
2 19 6. k & ha.,
2 20 £, L 20 42.
2 21 ch, 4 21 Le .
2 ' L. h 27 hs.,

_ 2 7 Lz, l 73 57.

- 2 24 24, 4 24 L

2 5 33, 4 25 57



Table 12, MWestern harvester ant Fosmemnim

variotion between ranocs,

Measureret F. Ratlo

dvie analysis of

Carclusian

Lisk 5lze

| /
Pagr 5 ggp ™ 205
F = 2.680 EI-EJEJ::'_E-.

L= 2.650 53,4227

Pictance betweern mounds

F.DE.H,E?'G = 2,712 17628

Significant diff,

Significant diff.

Significant diff.

Noo significant dif7.



Tahle 13,

-

Western harvester ant activity.

Egjqﬂf Data
Divk HMouned Mon
Diate Rerig e Diameter Diarater He Foirt Time 2mp Activity Forane
{ Tnches) (incnes) {inches)
19 durne i 24 7 o5 1hik -- Foraging Beatlex
19 June i 24 7 5 1415 = Foraging  Bectles
19 June 41 24 o B 14164 - Faraging Beetles
19 June 41 24 7 5 1419 -- Foragirg beetles
19 Jdune 1 24 7 0 Phan = Foraging  Beetles
19 Jung 51 2 7 .G 42 == Foretifrs Beot 1u:
14 June 41 24 7 .5 1423 -- Foraniry Boetlas
159 June i 24 7 iy 1425 B Foraning toctics
19 June L 24 7 oh 1426 = Foraging Beetles
19 Jdune 41 24 Fy .5 1427 ik Foragirg Bectley
19 June 41 24 7 5 1435 -- Foraglnyg Ezatles
19 June 4] 24 7 .5 1431 -- Foraging Beetles
19 June 41 24 7 5 1432 - Faraging Bertles
19 dune i1 24 7 .5 1h54 - Foragina Bret les
19 June i 2L 7 .G 1438 -= Foraoitig Beet)es
19 Jdune 4] 24 7 Lk 1L3g - Faraglng Boct les
k_fﬁ June Ly 24 7 .5 1440 -- Foragira  Beestles
19 June I 24 7 5 1447 22 Foraging Bectles
19 June 41 24 7 s 142 e foraging  bBeotles
19 Jure 4 24 7 5 1444 = Foraging  Bectles
19 June 41 24 7 .5 1447 -- Faraging Bestles
19 Jumne 41 20 7 o 14L A ot Foragling Beot bes
19 June 41 24 7 .5 449 - Foreglng Beetles
19 June 4 24 7 .5 1453 -- Foraqin- Bectles
19 June i 24 7 .5 1454 = Foragiry  Beestles
1% June 41 24 7 .5 1457 == Foraning Beet ley
19 June 4] 24 7 .5 14c g —— Foraging  Bectles
25 June 3 -- -- - 1211 = Foragling Bectles
25 June 3% e — - 1225 - Foraging Beetles
25 June 34 -= —= - 1227 -= Foragirg Boctles
25 June 24 == ~= - 1228 = Foraging Bectles
25 June 34 -- -- - 1230 s Foraging  Beetlce
25 Jdune 34 -- r - 1243 ez Foraging Bectles
25 Jupe 34 - = 2 1245 i Foragirg Esetles
25 June 34 - -- - 1255 -~ Foraging Beetles
25 June 31* T T = 12458 - Foraglr: Eeutlen
Zh June 34 -- - - - 259 == Foreging leetles
30 June 10 i s w 1730 t6 Foragiag e
30 dune 10 -- — - 1735 BB Foraging --
30 Juna 1o Hi — - 1740 E Foragiro  fGrass
30 June 4] s -- - 1745 85 Foraain: -
ToJune 11 -- - - 1758 g5 Clasing i
kqﬁﬁHW1u 10 - - = 1860 L2 Clovcd -



Tabkle 1%,

{continued)

Colany Data

—_—

Disk Hound Mound

Date Range Diarcter Diameter Height Time Temp, fictivity

{inches) (inches) (Tnehes)
1 July Sec, 2B = P = 06Lks GE Norne
| July Sec, 2E e i = oFan 4 Horne
I duly Sec, 26 -- s -= G707 70 Opening
1 Jduly Sec. 26 -- -- -- 0708 70 Opencd
I duly Sec, 28 Ly 30 LL 0855 76 Forace
1 duly See, 28 55 30 5s 0856 e Forage
1 July Sec:, 28 ch 30 55 0E57 =R Forage
I July Sec. 248 LE 30 Lo 0859 - Foraoe
b July Spc, 28 0& 30 L5 anon -- Forage
i duly Sec, 28 G 30 5E osol -- Forage
I July Sec., 2B [ 30 5L 0907 = Farage
P oduly Sec, 2B 56 in 55 0914 - Forage
1 duly Sgc. 28 56 30 Lg 0516 -= Farage
1 July Sec, 28 1 30 L5 0519 i Forags
T duly Sec, 28 Lh 30 5g 0523 fre Farazoe
1 July  Sec. 28 &6 30 55 0930  -- Foraue
I Jduly Sec, 28 14 30 5L 0932 e Foraoe
T July Sar, 28 1 30 Eg 0537 e Forage
1 July See, 28 CE 30 LE agk45 = Forage
P July  Sec, 28 &g 30 55 094§  -- Forage
1 July Sec, 28 413 3n L 0943 =i Forage
1 July Ceg, 28 & 3D Lg 0951 - Foraga
b oJuly Sec, 24 6h 30 55 0953 -- Forage
1 Jduly Sec. 28 LE 30 0eg 0555 = Foraga
1 July Sec. 28 L 30 5g 0556 -- Forage
T July Sec., 28 EG 30 58 oo -- Forace
I July Sec.. 28 () a0 L 1006 -- Forage
1 July Sec, 28 56 30 55 1007 23 Forage
1 July fec, 28 Lg 30 55 1017 s Farage
I duly Sec, 28 Lo 30 5q 1034 - Forage
1 duly Sec, 2B Sh 30 55 1035 i Foraoe
I duly Sec, 28 L6 30 55 1043 —= Forage
1 July Sec. 28 56 30 55 14 -- Forage
1 July Sec. 28 56 30 Cg 1053 -- Farage
6 July Sec, 28 34 17 5 0ESD EA Nome
8 July Sec, 28 39 17 5 o7on 0 Hone
8 July  Sec, 28 133 17 5 o70h 72 Open
8 July Sec, 28 39 17 5 0721 7 Faraos
B Jduly Seg. 28 39 ) 5 OyES L7 Foraying
8 July Sec, 28 g 17 5 0Bao by an Disk
B July Sec, 28 39 17 5 0818 G2 Repalr
B July Scc, 78 39 17 5 0360 102 Farage
8 Jujy Sec, 78 55 17 5 0a3h 105 Fepoir
it du]y See, 28 ED 17 5 g5k 111 Nane

Forage

Seed
Seed
heed
Seod
Secd
Sood
Ant, fbdom.
Secd
Seed
Formica ant
Sced
Sricl
Seod
Secd
Inseet
LSoed
Secd
Seed
Seed
Ant
Ty
Fermica ant
Ant
Ant
Seed
Seced
Secd
Socd
Lweed

At



Table 13, {continued)
Nt
CDIL‘H'::;;'_P_—'.T-]
Disk Mount Misurid
Late Range Diameter Dlametor Hedgifid Time Tomp. Aot lwity Foraoe
r_iﬂl._.!H:';:l |:I.|'|L.|l-.."_|} |:.I"|E!':E.-.,I|
8 July Sec, 28 39 17 5 1315 114 None i
q July Sec., 28 34 g L 1043 116 Nane -
8 July Sec, 28 39 17 o 1144 120 Hone -
5 July Seg, 28 39 17 5 1250 120 Hore --
21 July 34 " == - 1345 100 Furoging  Secd
21 July 34 -= -= ~-- 1415 100 Foraging  Grass=blade
21 July 34 ~a 3 ~= 144 102 Foraging  Seed
21 July 34 -- ~ e 1540 104 Faraging --
LDate Rangs Lelony Data Time  Temp, Wind Cl. Aetivity Forage
He. Disk Dia. Hr
22 July  Sec. 26 | it =ab T 1205 110 9 --  HNonc s
22 July Sec, 26 2 - -= == 1245 130 -= == More --
k-’E? July  Spc. 26 2 -- e =T 1315 113G gm None -=
22 July Sec. 26 3 -- = == 1407 102 ==  --  Faraging --
22 July Sec, 26 R ~ s 1415 102 Hier s Foraging beetle
22 July Sec. 26 3 -- =% Sk 1450 105 i Cl Faraging Imsoct Part
22 July Sec., 2£ 3 bl -- s Thsg oj - -- Foraoing fimt
22 Jduly Sec. 26 3 -= - -- 1500 54 - = Foraging Scod
22 July Sec. 76 3 -= == = 1605 h - -= Foraging Insect per
22 July  Sec, 2 r =s - - 1509 - -- -- Foraging Flant ste
22 July  Sec, 26 3 - --  -= 151§ - == ==  Foraaing Ins, leg
22 July See, 26 3 == = = 1530 e b == Foraging Fly
L fug. 38 b= 39 9 2.5 172g 78 -- - On Disk -
b fug. 38 = 2B [N 1730 78 == == Forage Insect
4 fug. 38 S ¥ 9 3 1753 76 == == Forage e
12 fug. b = = - == 1025 172 6 < Home s
12 Aurg, a4 = -- =2 -- 1212 120¢ 10 Cl, Forage =
[Uery active storm
approaching)
13 hug. 16 - 35 8 2 1620 104 N S = T
2 Sept. Sec. 26 | 18 10 1.5 1730 i3 - - Repair -~
2 Sept, Sec., 26 z 35 g 1.5 1731 BA e == Forage o
2 Sept. Sec. 264 3 ho g 2.5 173% Bo ™= -- Dislh --
2 Sept. Sec, 26 4 48 o 2 1736 80 -= -— Disk ——
N+ Sept.  Sec, 26 5 &3 5 3 1737 @0 -— == (lozed ==
2 Suept, Soc. #6 0 In {3 i 1758 By & w i =
2 Sept. See, 26 7 45 9 3 1760 W1 “e = Plsk --




Table 13. (continued).

Mg Range Colony Bata Time Temp, Wind €1, #fctivicy larace
Mo, Bisk Lia Ht

Z2 Sept. Sec, 26 8 50 iz 3 P74 b mE Bick e

2 Scpt. Sec, 76 L] L4 1y .5 17hg 60 i - Disic -=

2 Sept, Sec, 26 10 W7 i 2.5 1745 (2] .= e Closed

2 Sept, Sec. 26 11 24 6 | 75 60 == == Ulosed

2 Sept Sec. 26 12 71 12 3 17537 Lo =& - Disk

2 Sent. Sec. 26 13 37 o0 1750 76 -- -= Closing

Z Sept. S 2614 5] 17 4 1758 80 --  -—  [losed

2 sept. Sec, 26 15 51 iz 25 1827 [2E0] “- -- Diak

2 Sept., Sec, 26 16 70 1.6 18n4 78 “= r=  Glosed

2 5ept, Sec. 26 V7 iz 11 2 1845 78 -- == Disk

3 Sent. Sec, 26 3 o 9 2.5 07z3 7 L = Open et

3 Sept, bec. 26 17 22 11 2 D736 76 == == Open =

2 Sept., Sec, 2B g cé 15 4.5 0750 6 -- 2k Oren -

3 Sept, Sec. 26 B 0] 12 3 75z 76 -- -- Open --

3 Sept. Sec. 26 5 £3 g 3 G785 76 == - Opeen ==

3 Sept. Sec. 26 & 4B 2 g750 76 -- == (Open =i

3 Sept. Sec. 26 2 3§ 9 1.5 0757 75 -~ == QOpen --

3. Sept. Sec., ZG6 1 15 10 1.5 0757 75 i =t Opon =i

3 Sept. Sec, 25 ! 45 g 3 DROO 7 .- - Open --

3'Sept,  Sec. Za 11 24 L ek E3 -~ == Cpen =

3 Sept., Sec. 26 13 37 4] 0 DY B3 -- - Open e

3 Sept, Sec, 26 13 74 12 3 0815 Bz == == Dpen -

3 Sept, Sec., 26 15 51 12 L5 817 o == == Cpan ==

3 Sept. Sec. 26 16 20 8 1.5 082 86 -= - (pen T

3 Seat, Sec. 26 B 5 3] | RELS 9D -= -=  Clesead =

3 Sept. S5ec. 2o 10 47 2 2.5 0825 8D =— ==  [Qpen i

|
]
|
[
i




Table 14

Activity Time Temperature (F)
Opening

Mound 0700 — 0Boo Jor - Ber
on

Disk DB00-0500, 1700-1800 78" - BL*
Foraging 0820 - 1700 76° - 104°
Kone gg00 - 1400 "o - jz2p°
Closing

Hound 1700 - 1980 787 - gz°




Lolony Bata
Rargue Dick M Hd Forags Rate
Dato Hurbar Mia, bia b Ht T Terp Gyt
——__"l |"|.L:h =g ol
13 Aug. 33 -= 39 g 2 1600 105 1
3 Sepd 11 —-- 2 7 | 1815 a7 5
23 July See., 26 e 39 14 h i EG 3
23 July Sec, 276 -- 35 1Q 4 07 na B 10
23 July  Sec, 6 -~ 39 10 4 nloy &g 12
23 July Seg & -- 39 10 i Oa1 2 g 16
23 July Seqc. 26 -= 39 10 U peEzy a0 25
23 duly:  Sac: 26 = ig 10 l 0837 &0 23
23 WJuly Secy 2 == o 10 4 1400 106 26
23 July Sec. 25 -- 39 10 L Th1n FoG 33
23 duly Sec, 24 =4 39 10 4 Th2a 477 20
23 July Sec, 70 -- 34 10 4 1430 G 16
23 July Sec. ZB& = 39 10 I 1 ko 106 12
23 July  Sec. 26 —- 39 10 4 1550 106 33
3¢ July Lg - 35 12 L 1542 102 4
30 July Ly i 39 1.2 4y 1546 102 |
30 duly L5 -- 39 12 & 1605 1pd 3
1 Aug. 32 w=u 40 i1 3 ga1a 56 8
1 Aun, 32 -- o il 3 0915 £5 5
I Auc, 2 s L0 I 3 0520 b6 5
1 Aug. Z = ha 11 3 pL25 L6 5
1 Aug, 32 - 40 11 3 na30 g6 u
1 &ug, 12 -- Ly 11 3 (1935 £ 3
1 Aus. 33 -- 38 ) 2 1015 162 ]
| ST 33 - 38 7 2 192L 103 4
i fug., 3 - 28 7 2 1025 104 2
1 Auag. 33 -- 18 7 2 1030 104 2
1 Aug, 3 e 38 7 2 1035 104 b
1 Aug. 23 S 38 7 2 1040 105 2
13 Aug 18 - 3c 8 2 1545 1o 8
13 Aug 18 -- 39 a s 1550 110 |
13 Aug 18 -- 39 ] ¥ I556 166 0
13 Aug. 18 . 9 g 2 1602 108 3
13 Aug. 18 -= 39 8 2 1605 LA 0
13 rug, 16 -- 39 & 7.4 1614 i ]
13 Aug. 18 - 35 8 2 1620 104 0
13 Aurn. 14 == ig 8 2 1637 102 a
13 Aug, 18 - 39 d 2 |38 p2 ]

P

oLl — -0 Ol O Ll O

—

o LD

— R RSB L B — B

it il e T O OV e B3P



Table 15,  (continued},

b.

Colonv Data

Rarge Disk  Md. g, Furage Ratwe
[ate Humsur N, Cia, Pia. . Time Temp., Out
------ Inches=--==
70 hug. 3z -- 48 |2 3 pézg [ G0 17
20 Aug. iz - L5 12 3 oEhn 103 17
20 Aug. 32 e K 1z 3 0B51 104 12
20 hug. 3z i L ra 3 0E57 108 %
20 Awg, 32 - hE 12 3 0303 108 7
20 g 3 == 45 12 3 090 P14 o
26 Auy, 33 - 26 7 ] 1515 {81 i
26 fug. 33 == 26 7 1 1521 112 15
25 i, 23 = 24 7 I 1527 168 16
26 Aug, 33 = 26 7 | 1533 104 10
26 fug. 33 -- 26 7 | 1639 104 13
26 Auy. 33 -= 26 & I 1645 102 &
26 Auo. 33 = 26 7 ] 1641 1G5 5
26 bua. %3 A 26 7 1 | GE7 o8 7
26 Luo, 33 -- 26 7 1 1603 160 10
LJ?E» fug., 33 == 26 7 ] 1609 140 o
27 Aug, o 1 L 14 4 peLo £q 1]
27 hug. 6c. 26 I L8 14 4 08h0 62 0
27 hug. e, 26 1 L& 14 4 Dann 5 N
27 tug.,  Sec. 26 ] hE 14 & paio a8 2
27 Aug, See, 26 | 4 14 l 0920 109 2
27 hue, Sec, 26 ] hg 14 4 (930 YO 3
27 hur, g, 26 | 48 1 & oahp 104 5
¢7 Auy., ‘Sec. 26 I L8 Pl 4 aa5o 107 £
27 Aun.  Svc. 26 ! L5 14 i 1o00 110 1
27 bug. Sec, 2h 1 4d L i 1010 112 1
27 hug. bec, 26 1 LB 14 b 1020 113 o
27 o, Bee, i I L 14 4 1030 IRE O
27 hug,  Sec, 26 1 48 14 4 1050 118 0
27 kug,  Sec., 26 1 43 14 4 1445 1147 ]
27 Aun, Sec, 26 1 L8 V4 b 14655 120 3
27 fwug. Spe, 26 1 LB 14 & 1505 116 1
&7 huy. Sec., 26 | 48 1 4 1515 il 5]
27 Aug Loy 25 | LE 14 L | Bl bod 13
3 Sept Eeo, 24 11 24 i ] Tann TG 7
3 Sept Gem, 26 11 24 7 ] 1oz | 5 5
3 Secpt Sec, 26 i 2h 7 | 102k 1CH k!
3 Gept Sec. 2f 11 24 7 I 1054 it L
¥ Sept teo. 26 1 24 7 J 104 ¢ Ty z

(W e O e

AT e et ] B Rl —e

e

D — DD 2O — 12 — — B3 Wt B — D1 e Lo T

— A D



Table 15. (continued).

Colany Data

Range Disk  Wd.  1id. Forage Raote

Date Nuiher Mea, Lia. Dias Hr. Time Ter, Ot In
————— Irches e

3 Sept Sec., 26 12 71 12 3 1004  1¢0 7 6
3 Sept Sec, 26 ]2 71 12 3 1016 a8 10 e
3 hept Sec, 25 1 71 12 3 1023 TG 4 12
3 Sepl. Sec., 26 12 71 12 3 1036 93 8 5
Fhept Seo, b 12 il 12 ! 1050 101 9 &
3 Sep: Sec, 26 i3 36 -= - 1008 163 4 3
3 Sept. Sec., 76 13 30 ek = 1020 165 3 3
3 Sept. Sec. 26 13 36 -- -- 163z 163 4 1
3 Sept. Sec, 26 13 ip e ~= felite 48 10 0
3 Sept Sde, 26 13 34 -- -~ FoLL 1o Z 2
3 Sant, Sec, #Z5 2 25 9 2 153 100 Z 4
3 Sent, Sec, 26 2 34 3 2 1542 101 3 2
3 Seg Seg. 26 2 34 4 i 1552 e ] b
3 Scpt. Sec. 26 b 39 9 2 1607 94 7 1
3 Sept. Sec, 20 2 39 g 2 1630 G2 3 a
3 Sept. Sec, 26 3 Lo 4 2 1535 104 | ]
3 Sopt., Cec, 26 3 Iy g 2 1645 102 0 ]
3 Sept, Sec. 26 3 4 5 2 1555 oo o] 0
1 Sent Sec., 26 3 40 o 2 1600 100 1] o
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3 Sept Sec, 26 iy L# 10 i 1538 108 ] |
3 Sept Scc, 24 4 48 10 2 1508 58 (h] 3
3 Sept Sec, 26 i L8 1o Z 1558 a7 ¢ 0
3 Sept Sec, 26 N La 0 z 1608 g4 0 4]
3 Sept Secy 26 4 W 10 2 1618 ol ] 0]
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Table 16. Western harvester ant foronc.

OLher
Time An il Plant
Pate Collected Total Parts See Farts
(19¢9] (m.n,) Range (gm) (am) {gm) (am)
dufy 30 18 == BT e L0154 L0013
July 30 5 e L0143 S 0143 o
July 31 5 32 0229 L0019 0024 0188
Aug. 6 10 32 0osk .0002 0017 0036
fug, 6 10 33 017 L0 0006 =i
Aug. 6 10 33 0033 oo 0ois ea7
Aug, 20 10 312 L0289 L0072 o1a3 sRREN
Sept. 13 60 == 0122 - .0089 D053
Sept. 13 60 == L0021 = D02 e
TOTEL 168 107s L0k L0573 398
% of Total 10% 53% 3V%

Amount of Forage Per Hour Per

Colony = .0343 gm
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Table 17. ({continuecd)

Proy Bt
Predater & Soy Fresy Date Tim= Wi, Consiowd Rar -

Efienie it M Bomby 1§ idae B-27-69 10:an =it = Seco
Ldienia e Lo F Actididae 8-27-6%  |1.50 =i - e

EFiertn Balanms F fcrididae B-27-65 1z:00 -- e o4
Efiria balavnae Aeridicac 8-27-65 12:00 -- - gl
STy meleie F Lﬁ:idcp:cra B-27-€3 12:00 -= - YL
ELrmily Nl M forididae B-27-£3

£3 12:4% == 45 24
LB :".. '..- ety M *'1.U'C-L'Ji|'-':ili_ E‘Z?‘E-f) l|:.'.|’_Iu — =T =t
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Lo B T - T
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