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ABSTRACT

The summer of 1970 was devoted to collection on a biweekly basis
and identification of soil insects from the four differentially grazed
pasture types. All organisms that were retained on a one millimeter sieve
were considered macro-arthropods. Major insect groups collected and
identified, in order of decreasing abundance were: Formicidae, Scarabaeidae,
Staphylinidae, Rhinotermitidae, Tenebrionidae, Carabidae, Margarodidae,
Curculionidae, Annelida, Asilidae, Elateridae, Lepidoptera, Lygaeidae, and
Cerambycidae. Biomass and caloric values of the abundant groups will be

determined.



SOIL MACRO-ARTHROPODS OF THE PAWNEE SITE
Little is known of the soil fauna of the shortgrass prairie. The
presence of some adult insects in aboveground collections indicated that
their immature stages should be present in the soil. Animals that inbabited
the soil exclusively were completely unknown. The object of this study was
therefore to collect, enumerate, and identify as far as practical, and then

to determine insect biomass and caloric value.

Methods

The soil samples were collected from four differentially grazed pastures.
The pasture treatments were ungrazed (exclosures in pastures 23 east and 15
west), lightly grazed (pasture 23 west), moderately grazed (pasture 15 east),
and heavily grazed (pasture 23 east). Each pasture type was replicated twice.
The replicates were called watersheds or plots. Each watershed was divided
into 10 rows and 10 columns, totaling 100 sample areas (except study plots 2,
5, and 8), each containing a permanent study point or quadrat .25 m2 for
the purpose of estimating plant biomass changes.

All soil samples were taken between the permanent study points. Each
sample was assigned the coordinate numbers of the nearest permanent study
point to the right (facing the plot from the lower edge). Each set of
coordinates was made up of a row number followed by a column number.

In the appendix are diagrams of eachstudy plot giving the important
information concerning each individual plot. The points sampled on the
first sampling date of 1970 are circled.

The biweekly samples were collected in conjunction with samples of
aboveground insects and above- and belowground plant biomass. Sampling points

for each study plot were selected at random on each sampling date. Once a



point was sampled, it was excluded from further sampling until all points on
the plot were sampled. Five soil samples were removed from the two watersheds
of each pasture type resulting in a total of 40 samples for each sample date.

The initial samples, taken in mid-April, consisted of 12.5 cm diameter
cores 30.5 cm deep. Subsequent cores were only 15.25 cm deep, as no macro-
arthropods were found in the 15-30 cm samples. However, additional 3C.5 cm
cores were taken at 3 month intervals. The bimonthly collections terminated
with 30.5 cm samples in late October, with additional 30.5 cm samples being
planned for mid-JanQary, 1971. These 30.5 cm cores, except those of the first
sampling date, were split in the field into two 15.25 cm cores, resulting in
a 15.25 cm core and a 15.25-30.25 cm core. All soil cores were placed in
plastic bags and refrigerated until they were sieved.

After the third sampling date, vegetation associated with the soil core

sample was identified and recorded prior to taking the sample.

Extraction

Each core was soaked in a 10.6 liter pail of water, then gradually wet
sieved through a series of three sieves: 4 mm on top; 2 mm in the middle; and
1 mm on the bottom. Three sieves permitted the use of high water pressure
necessary to break the larger soil particles into smaller sjevable sizes.
Otherwise, the water pressure would have forced smaller organisms through the
smallest sieve.

The larger roots were removed from the sieves and placed in plastic bags
for later examination. The accumulated debris collected on the sieves was
then rinsed into a pail containing a concentrated magnesium sulfate solution.

The debris was thoroughly mixed, then allowed to settle. The mixture was



poured through fine mesh organdy cloth to collect the organisms from the
surface for later separation., The sediment on the bottom of the pail was
discarded, and the magnesium sulfate solution was saved for re-use. The
organdy with the collected material was placed in the plastic bag with the
roots. Organisms observed during extraction were removed and placed in a
vial of 75% ethyl alcohol. HNo deliberate attempt was made, however, to
find specimens during the extraction.

In Laramie, all the samples were again wet sieved, providing an additional
washing of the roots. The roots were then removed and carefully, but quickly
examined for organisms and then discarded. All material remaining on the
sieves was rinsed into a pail and everything, including the sediment, was
collected in the organdy cloth.

Final extraction was done in the laboratory by floating small portions
of the collected material on water in a white porcelain tray. The material
was observed carefully to find specimens both floating and submerged. An
attempt was made to determine whether specimens were living by touching a few
drops of alcohol to them. |If no movement resulted, they were listed as in
an unknown condition because they may have been killed by the extraction pro-
cess. Insects were listed as dead if they were brittle or incomplete. All
specimens were stored in 75% ethyl alcohol and identified as far as possible,
which to this point has been primarily to family.

Dry weights were obtained on specimens for the first two sampling dates,
but due to the destruction of the dried insects, estimated weights were taken

on all subsequent samples until more complete identifications can be obtained.



The following data were recorded for each specimen where possible:

Data Type
33 Soii Macro-arthropods

Level

1 15.25 cm

2 15,25 cm - 30.5 cm

Site 3 0 - 30.5 cm
11 Pawnee 4 Unknown
Initials Condition
T Alive
Date 2 Dead
Day 3  Unknown
Month
Year Class
Time (hour) Order
00 Unknown
Fami ly
Treatment
Ungrazed Genus
2 Lightly grazed
3 Moderately grazed Species
4 Heavily grazed
5 Grazed 1969; Ungrazed 1970 Subspecies
Replicate Life Stage
1 00 Undetermined
10 Adult
11 Adult male
Plot No. 12 Adult female
1 20 Pupa
2 30 Egg
3 31 Egg case
L 32 Egg case with eggs
5 33 Egg case with nymphs
6 LO Nymph or Larvae
7 41 Nymph or Larvae, early
8 42 Nymph or Larvae, middle
43 Nymph or Larvae, late
Quadrat 50 Instar
51 Instar, Ist
Trophic 52 Instar, 2nd
0 Unknown 53 Instar, 3rd
1 Plant feeding (tissue) 54 Instar, bth
2 Plant feeding (sap) 55 Instar, 5th
3 Root feeding 56 Instar, 6th
L  Predator 57 Instar, 7th
5 Scavenger
6 Non-feeding stage Total No.
7 Root feeding (tissue)
8 Root feeding (sap) Dry Weight (mg)




Host Estimate

00 Unknown E = estimate on weight
01 Agropyron smithii Rydb.

02 Artemisia frigida Willd. No. Weighed

03 Aristida longiseta Steud.

04 Bouteloua gracilis (H.B.K.) Lag. Head Capsule Width (mm)

05 Buchloe dactyloides (Nutt.) Engelm.

06 Carex filifolia Nutt.

07 Carex heliophila MacKenz.

08 Chrysothamnus nauseosus (Pall.) Britt.
09 Eriogonum effusum Nutt.

10 Muhlenbergia torreyi (Kunth) Hitchc,
11 Opuntia polyaecantha Haw.

12 Psoralea tenuiflora Pursh.

13 Sphaeraleea coccinea (Pursh.) Rydb.

14 Stipa comata Trin. and Rupr.

Table 1 represents the groups of soil organisms that have been identified
thus far from the Pawnee Site. The major insect families represented in our
collections are in the orders Coleoptera, Diptera, and Lepidoptera. The samples
included obvious litter inhabitants as well as soil inhabitants.

Table 2 presents abundance and estimated biomass of the more common
organisms, Cerambycidae, although few in number, were also included because
of their large contribution to biomass. Ranking by biomass changes the order.
The Formicidae were the most numerous because one sample included a large
colony accounting for 911 individuals. The Scarabaeidae we re also extremely
abundant and responsible for one third of the biomass. The Annelida occurred
in fewer numbers than the Scarabaeidae, but were responsible for over 15% of
the biomass as they were individually much larger than the Scarabaeidae.

The numbers of certain organisms found in the four different pasture
types are shown in Table 3., The Formicidae data confound the table, so we
excluded this group in our final totals and came up with an interesting
picture in regard to the heavy use pasture. This pasture has far fewer numbers
of individuals than do the other three types. This is especially apparent

in the Scarabaeidae, which is the group contributing the most to total biomass.



Table 1. Groups represented in soil Macro-Arthropod survey of the Pawnee
Site. April 17-October 30, 1970

Insects Non Insects

Anthicidae Arctiidae Araneida
Carabidae Noctuidae Acarina
Cerambycidae Geometridae ANNELIDA
Chrysomelidae Oligochaeta
Cicindelidae NEMATODA
Curculionidae

Elateridae

Endomychidae

Meloidae

Mycetophagidae

Phalaeridae

Scarabaeldae

Scaphidiidae

Staphylinidae

Tenebrionidae

Heteroceridae

Hydrophilidae

Formicidae

Rhinotermitidae

Lygaeidae

Pentatomidae

Corixidae

Margarodidae

Aphididae




Table 2. Abundance and biomass of organisms collected from soil samples
taken at Pawnee Site. April 17 - October 30, 1970.

Percent of Biomass Percent of

Group Rank No. Numbers (mg) Rank Mass
Formicidae 1 1605 55.5 642.0 3 2.9
Scarabaeidae 2 577 20.0 1615.6 1 32.4
Staphylinidae 3 89 3l 53.4 13 1.1
Rhinotermitidae 4 87 3.0 96.6 11 1.9
Tenebrionidae 5 66 2.3 182.4 8 3.7
Carabidae 6 65 22 422.5 4 8.5
Margarodidae 7 56 1.9 58.7 12 1.2
Curculionidae 8 56 1.9 142.8 9 2.9
Annelida 9 52 1.8 780 2 15.6
Asilidae 10 40 1.4 198.6 7 4.0
Elateridae 11 38 1.3 117.8 10 2.4
Lepidoptera 12 33 1.1 264.0 6 53
Lygaeidae 13 26 0.9 8.3 14 0.2

Cerambycidae 14 5 0.2 402.9 5 8.1
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Table 3. Distribution of soil organisms among the four pasture types.
April 17 - October 30, 1970.

Grazing Intensity

Group Ungrazed Light Moderate Heavy
Formicidae 340 911 126 228
Scarabaeidae 232 124 174 47
Staphylinidae 24 17 29 19
Rhinotermitidae 3 11 73 0
Tenebrionidae 16 19 20 11
Carabidae 10 29 12 14
Margarodidae 26 4 12 14
Curculionidae 20 18 10 8
Annelida 8 40 3 |
Asilidae 8 9 15 8
Elateridae 19 1 10 8
Lepidoptera 1 17 14 1
Lygaeidae 2 11 12 1
Cerambycidae 1 1 1 2
Others B ¢ 44 24 17
Total 722 1256 535 379
Tota12/ 382 345 409 151

a/ Excluding Formicidae



Table 4 presents seasonal abundance of organisms. The most interesting
data are those of the Annelida which showed an almost complete absence of
organisms after May. The larval Scarabaeidae displayed two peaks in their
abundance, the first peak occurred during May and the second in August. The
adult Scarabaeidae showed a more general distribution indicating a peak in
abundance in mid September. Lepidoptera were most abundant during August
and early September. Most groups were encountered in such small numbers,
however, that it is difficult to discern any actual peaks in their occurrence.

A comparison of the frequency of occurrence of soil organisms at four
different grazing intensities is shown in Table 5. This shows the difference
between sample sites. Each replicate is a plot located adjacent to a water-
shed. Differences in insect abundance did occur among the plots. For example,
heavy grazing treatmenf replicate 1, which was watershed 1, consistently had
fewer insects than any other plot. Considerable variation also occurred
between watersheds as to the number of samples containing organisms.

This year's study provided information on the abundance and estimated
biomass of soil organisms collected on the four differentially grazed pasture
types. Our sampling indicated that the Scarabaeidae were the most abundant
and accounted for nearly a third of the biomass. Annelida were far fewer in
number, but did contribute considerably to total biomass. The Annelida,
however, were collected only in early spring and only two individuals were
encountered after May. We also found that differences in insect abundance
did occur among the plots, and also between the replicates themselves.

The attached tables present the information obtained on soil macro-

arthropods this far.
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Table 5, Comparison of the frequency of occurrence of soil organisms at
four different grazing intensities. 1970.

No. Samples Avg. No.
Sample Grazing Containing Organisms
Date Intensity Ar thropods per Sample
Rep. 1 Rep. 2 Rep. 1 Rep.

April 17 Zero 5 1 4.2 0.4
Light 5 3 2.4 2.8

Moderate 5 4 4.4 1.6

Heavy 3 3 0.8 2.0

May 1 0 4 4 5.2 i 2
L 3 3 4.0 2.8

M 5 4 2.6 2.4

H 1 2 0.6 0.4

May 15 0 4 4 2.0 7.0
L 5 4 4,0 7.4

M 5 5 6.4 4.2

H 2 4 0.4 6.2

May 29 0 5 4 6.2 4.4
L 4 4 1.6 3.8

M 4 4 1.4 1.6

H 2 3 0.4 2.0

June 13 0 3 4 0.8 1.0
L 4 4 2.0 2.0

M 2 5 0.4 4.2

H 1 5 0.2 31.8

June 25 0 2 3 0.4 3.4
L 2 3 0.6 0.6

M 3 4 2.2 2.2

H 2 2 0.4 0.6

July 11 0 2 5 2.6 3.4
L 4 2 5.0 4.8

M 4 2 1.8 0.8

H 2 4 0.4 1.4

July 22 0 3 5 45.2 3.8
L 5 4 15.4 152.8

M 5 5 4.6 5.2

H 3 4 0.6 3.4

Aug. 4 0 1 3 2.0 6.0
L 4 4 7.8 3.2

M 5 4 4.2 6.0

H 4 5 1.4 2.0
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APPENDIX I

FIELD DATA

Soil Macro-arthropod Data
Soil macro-arthropod data collected in 1970 at the Pawnee Site is
Grassland Biome data set A2U302B. Data were collected on form NREL-33.

A sample data form and a sample of the data follow.



GRASSLANTDMD

BIOME

U.S. INTERNATIONAL BIOLOGICAL PROGRAM
FIELD DATA SHEET - SOIL MACROARTHROPODS
x
[l
o ]
w [ '2 z £ a
o — - [ |o oY) = o= - m (o] - 0
S| Date 4 s8I € |7 z =18 o =3 E s,ﬁ, o ® 1% 2y * e b
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Day |Month |Year = o
1-2|3-4|5-7(8-9[10-11{12-13|14-15|16|17(18|19-20]|21]|22-27|28]|29]|31-33|35-37|39-41] bh2-b4|45-L7|48-51|52-53}54-56]57-62]|63|64-66]68-72
33
Treatment Data Type
1 Ungrazed 33 Soil macro-
2 Lightly grazed arthropods
3 Moderately grazed
4 Heavily grazed Senus
5 Grazed 1969; 0 Tentative 1D
Ungrazed 1970
A Diet light sl
B Diet moderate 11  Pawnee
g g;:t_hgavy Time (hour)
E ESA - W 00 Unknown
F ESA - N L 1
G ESA - WN =gve
" . "
Life Stage ; g.. _ ?2,,
00 Undetermined 3 oY = 12n
10 Adult (entire)
11 Adult male 4  Unknown
;g ﬁdult female Condition
30 1 Aljve
31 Lgg case 2 Dead
32 Egg case, 3  Unknown
with eggs
33 Egg case, Trophie
with nymphs 0 Unknown
4o Wymph or 1 Plant feeding
larvae (tissue)
L1 Nymph or 2 Plant feeding
larvae, early (sap)
42 Nymph or 3 Root feeding
larvae, middle 4 Predator S
43 Nymph or 5 Scavenger
larvae, late 6 Non-feeding
50 Instar stage
51 Instar, 1st 7 Root feeding
52 Instar, 2nd (tissue)
53 Instar, 3rd 8 Root feeding
54 Instar, 4th (sap)
55 Instar, S5th
56 lInstar, 6th Espimate
57 Instar, 7th E = Estimate on
weight
Host
00 Unknown
01 Agropyron amithii Rydb.
02 Artemigia frigida Willd.
03 Aristida longiseta Steud.
04 Bouteloua graeilia (H.B.K.) Lag.
05 Buchloe dactyloides (Nutt.) Engelm,
06 Carex filifolia Nutt.
07 Carex heliophila MacKenz,
08 Chrysothamus nauseosus (Pall.) Britt,
09 FEriogonum effusum Nutt.
10 Myblenbergia torreyi (Kunth) Hitche.
n o ia polyacantha Haw.
12 Ps..ulea tenuiflora Pursh.
13 Sphaeraleea coccinea (Pursh.) Rydb.
th  Stipa comata Trin. and Rupr.
[

NREL-33 NATURAL RESOURCE ECOLOGY LABORATORY - COLORADO STATE UNIVERSITY - PHONE (303) 491-5571 - FORT COLLINS, COLORADO 80521



o

% % 43
i it o

l M S T
L YI234567R90123456 7860123456 TAGN | 226BETAGI] 234

2207701322523 .. .

2207301322523

_2P07T01322523

L 2887701327523

PP20T701331A23
PP077T01331 684

-2 T701331682

2207701331634

2207701331638

2207701331682
PPOT701311423
PP0T701 331441

e 220770133 LA3R
CPRPOTT01311A38

PPBTT013316H87
P2BT7TN1I1A3R
PPNTTO13 L AML
2207701334213
22077013%]1 654
2207701432734
22OTT014732721

2207701432791

PPOTTINT142T 34

. I MLP20TT701632780
2207701432791 .
PROTT01432791
2ROTT0143279)
L2207701432793

22077014327%2
PPOTIN14R2T72
2207700141132
PROTTONRALY AP

P2DTT0O0R4Y LAk

2287700841156
PPOTTOGNRLIVOA
2207701067359
220770104235k
22077010462 3A6
PROTTNLI042 A%y

2202701042320

2207701042354
PPO0TTH10423K0

2207701042309 .

2207701042329
2207701042316

2207701042380 .

D4O0R701211 241

ree EXAMDYE

0412
0431
0411
te11
D417
0421
Pursl
0313
0317
Bal3
N4l
NG
R T
nira
2%
8311
N&4] 3
NG23
D3
N4
0417

D413

A B
(AR
(427
411
04173
nall
4] 7
413
0412
04173
N4

n&an

6737
AT D
4]l
0413

PER TS Bt
M43

N4
W s

N4

¥ o

04173

=15

OF DATA +es

185
NS

NS
NS

COL - SCA
HEW - Car
COt. ®FT
COL. HYD
THS HYM FAR
TNS HYM FOR
INS. HYM FOR
1€ HYM FOR
INS COL ST
TNS HYM FOR
THS €1 STa
TNGS ORT
[NS- £ SCA. -
INS €0L Cur
INS.DYP
NG COL SEA
INS SCa
INMS C
INS. C
INS H
NS
NS
[ MG
I8s
NS
TNS
NG
NS
M)
NS
INS.
NG

-8B 8

€L FL&
cCOL SCa
MY PR
MY FQ&
HYY FoR
COL SCA
HEM LYS
11102
HY*»?QPu.
COL STA

Dom

% Lo 0
INS COL SCA
HYM FOR
MS HYM Foﬁ-,-

: ﬁ¥gtfﬁﬁl
1S €Ol S¢a

0613 NS

G417 T

1417

7 : £

BATRON 1 236567 R0



DeOHTU121 124 NG TMS HYM FOG
- D40BTO1211241. . 0613 YM EQR
0408701211214, D&Y
ﬂéﬂﬂ?ﬁl?ll?ﬂw D4y

0408701211274 S
N40RT01211224 Nay
NanrR701211241 N4l3 1HS COL SCa e L
A N4QRTINI4L4Y 2R3> Nat13 Twk H‘f'ﬁ ER L e i 38 0) e e e e o e e
N4NATO14L]2PRK4 4 ' a0
N4N8TI0161 2834 D412 THS COL SCA 0 R0 B2
0LDRT0L14]12K313 D41 i o 00
0408701412821 0413 M8 DIP @ ot a0 0}
N4NRTO14128132 0613 TwS Cof #LA  © 7 7 40 D1
oo 0408701412832 .. D413 INS C B oo "
‘3311.WLO40RT01412834 0413
- DANATNL41PR2]1 . 0412 TMS
0408701321481 9211 TN
NaDRTO) 321451 02173
N6a0A701732]145] 0212 1
. B4BBI013P145] 0212 INS L o
408701321451 © 0211
0408701321451 0211 o

DEORTO1321460 . N4l o
N4na87TN13214972 N3
NLNR7013P142A 0313

v 0408701371460 D412 “
B 0408701321428 D31 e
g N4OBRTNI37142R e it 4 T e
Bt D&4ORTO)3P 1425 n32 .
NG40RTNI 321460 878 Be' 0
NLOBTOL32 1460 N1 3 §]

0408701321422 120411 W i o
040RT0132145]) 0211 g : :
0408701371422 120413 1IN g
040B7A1371492 AP N ihgpes
NGORTN] 3214272 120413 0
NGOR70T 32145 npy 2 n
D408701321451 .. (212 0. . .
0408701322504 641 ;

L 0A0RT013P2527 - Day? il
DAOBZIDI322567 0PI EAT
N4DRT7O13IP257 03113
NGOBTN) IPPRG Na
0408101322504 . 0413 "
N4OBRTO13722522 . 0413 -

L A408701431604 10113 ; 7
5 BLORTN1431609 © 0613 2
f N4nB7014316K) ns11
N4DBT0143]159R N413
0408701431663 0342 It g
NG4OR7014116073 ANy
DLOBTO141A073 Ny 3




31!1#&L0493793411a03dm

040RTN14316HD
040R7D143]A0A
0408701431603

fon b ;guagﬁqg;a;;gﬁag;agagalg
N40RTO1432Tus nall
NLNRTN1432745 nae1
; - 040BTN1432745 G&l 3
; 0408701432745 0&a13 1°
G f{ﬂ*&&?ﬁlﬁ???&lf'ﬁﬂmﬁgiq*ﬁ 
L L BRDATOLIPELE - P
N4NRT01632T74R N9y
NGORTNHIAA2TI) 0411
s 0408701432711 - BALF
: 0408701432711 ﬁ3:3
Brp CDLOAT01432799 04}
.. DADBTN1APTIN. TS B
B40RTO142TuR 090312 NS : 4
N40RT70143279% D1 NS HYR FOR 8 o YR 07
e ALOAT0)4I2TNA . . 0ALD INGLRED N B i T AR B e
NaNATN1432790 Nalrl NS Oop SCA 0 49 01
D40R7N1432T1] GNP NS OO0t SCa 0 40 01
D4DRTN143271) NI TMS SO SCA 0 40 0]
N40RTN1432T4R  09OR] L TMS LFEP ARC T, 4002
NL4DR701041114% N4l1p TyS COp STA Yt 18- 01
,_@¢93101Q4L1?1 TS ; .. 01
0408701041121 . 0413
0#@&7919411&“;;- RS

0408701041121}
040R70104112]

0408701041177

NGORTN1 342377
331) IWLO04NRTOL 342777

.. 0408701342324 .. .
‘Be0RT013462306

OR701342377

e 0408701342336
y N40RTO] 3623356
, 808701311201

BOBT01311293

3808701 31126)
1R0A701311°22°7
180R7TN13117201

_%?ﬁlﬁlZﬂ?&
oL ﬂﬁ?gl%l?ﬂ&?
AT .mlﬁﬁ370151?ﬂh4
L 1708701512314
17NRTI01S] ARG

B e 88701421800

L PABRTOI061169 . -

0408701043177

'&§§810134233ﬁ  t
.. 04DBTN1342343 .

701342336 ]

9B701311272

1708701512803 ..

LR
4511
1013

oYy TR

D313 INS O
0411 INS

ThNS HYM FOR

14113 0
Na1]1 THS DI )
0413 INSLER. ooy

na1l : =
0417 INS €
De1l NS
Na)
NGy :
e DAL zmﬁwceL,SlA._u.
0412 INS COU CuR
0413 INS HOM MAR
06172 INS COL SCA ..
0411 THS COL SCA
nLelp IMS O/ TEM D
.. 0413 INS COL SCA.. ...
1N B S
11041 A e
DP13 TNS COLICUR .
Ny
06413 TS €N TEN
0613 I
. nn;a,:;
04173
ﬂal] rMQ ﬁ!& AST
Nay 3 fMe oM TEN



o AOBTOLS 1 2R6L .
YTORTN1ISI2RR2
 1TO8TDISIZ2ARL4
=i L 1T0AT01512R92
4 170R701512R61
170RT7N]ISHY2RG2?
ok GO TN IR] 2RBE.
1708701512482 O 0R12 1IN
W_%3&6?915}?&8?“”¢f§g;,.3%




	IBP104_Page_01.tif
	IBP104_Page_02.tif
	IBP104_Page_03.tif
	IBP104_Page_04.tif
	IBP104_Page_05.tif
	IBP104_Page_06.tif
	IBP104_Page_07.tif
	IBP104_Page_08.tif
	IBP104_Page_09.tif
	IBP104_Page_10.tif
	IBP104_Page_11.tif
	IBP104_Page_12.tif
	IBP104_Page_13.tif
	IBP104_Page_14.tif
	IBP104_Page_15.tif
	IBP104_Page_16.tif
	IBP104_Page_17.tif
	IBP104_Page_18.tif
	IBP104_Page_19.tif
	IBP104_Page_20.tif
	IBP104_Page_21.tif

