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Introduction

Reducing methane emissions from livestock is a key priority for improving the
environmental sustainability of the Australian sheep industry. This booklet presents
results from a project designed to quantify methane emissions in sheep and develop
the foundation for genetic selection strategies to reduce these emissions over time. To
support this objective, a mobile field-testing system using Portable Accumulation
Chambers (PAC) was implemented across research and breeder flocks, including the
MLA Resource Flock and associated satellite flocks. This approach enabled the
collection of methane phenotype data from a large and diverse population of sheep
under commercial and research conditions. This booklet also introduces and explains
methane Project Breeding Values, the methodology, recording protocols and reports
Project Breeding Values on sires whose progeny have been recorded.

This project is a collaborative project that included Prof. Julius van der Werf & Pete
Fitzgerald from the University of New England, Ed Clayton, Alistair Donaldson & Prof.
Hutton Oddy from the Department of Primary Industries, Prof. Daniel Brown & Dr
Michael Aldridge from AGBU, Sheep Genetics & Meat and Livestock Australia.

Purpose and description

A mobile field test was developed for measuring methane emissions from 10,000
sheep in research and breeder flocks as part of this project. The MLA Resource Flock
and breeder satellite flocks are ideal to build reference populations for genomic
prediction of methane emission traits enabling the development of breeding values. It
is expected that such a strategy will allow Australian sheep to reduce methane
emissions by ~1% per year while at the same time improving production efficiency and
product quality. These improvements are permanent and cumulative.

The investment goal is to develop Australian Sheep Breeding Values (ASBVs) for
methane traits so producers can select animals as part of an emissions reduction
strategy alongside genetic improvement for productivity and product quality. This
project aims to develop ASBVs and help inform future selection indexes that allow
balanced genetic improvement of Australian sheep to cumulatively and permanently
reduce methane emissions, while at the same time improve or maintain production
efficiency and product quality.



Measuring methane phenotypes

Methane phenotypes are measured by keeping sheep for a certain amount of time in a
Portable Accumulation Chamber (PAC). The basic principle of Portable Accumulation
Chambers (PAC), is that if the volume of the PAC is known, as is the weight and duration
the animal is inside the chamber, and the concentration of methane inside the chamber at
the end of that duration, which grants the ability to calculate the rate at which methane
was produced by that animal.

It is important to remember that most animals are only measured once for 40 or 50
minutes which provides a single spot-measure. However, methane production fluctuates
across an individual day and across a lifetime which is why methane rate (ml of CH4 /
minute) is the trait currently used. For an estimate of methane production (g of CH4 / day),
multiple measures of each animal would need to be made across a day, across multiple
days, and repeated multiple times in its lifetime.

For ranking purposes, methane rate is sufficient to make selection decisions which will
reduce methane production. Previous experiments show there is high repeatability
between PAC methane rate measurements and a high correlation with methane
production as recorded with respiration chambers (Goopey et al. 2011).

The production of methane is highly dependent on the diet and environmental conditions.
For example, a property that has limited feed on offer and a high daily temperature, will
cause animals to produce less methane than a property with excess feed on offer and mild
weather conditions.



The type of feed on offer can also affect methane production with low digestible feeds
typically associated with higher methane production. Additionally, a property with limited
feed on offer will also have less variation between animals measured. For genetic models
to effectively rank animals, there needs to be variation in the trait measured.

The protocol for measuring methane tries to limit differences between sites and maximise
variation within the site and is therefore a factor that is considered for determining when a
site is visited for methane recording. However, this is not always possible within the
practical limitation of a sheep production system. This is also why the protocol now calls
for having a high quality lucerne hay on offer during the 24 hours before recording.

The efforts made to standardise the recording protocol has improved the consistency
between flocks and ensures there is variation between animals within a flock. To correct
for remaining differences, statistical methods are used to further standardise the methane
rate trait. Within flock the mean is standardised to zero, this corrects for the properties
that had high quality pasture available which would unfairly produce more methane than a
property with less and/or lower quality pasture available. It follows the same principle as
comparing animals with each other for other traits in a contemporary group. Secondly, the
variation within each flock is then standardised by dividing the animal differences by each
flock’s standard deviation. Other known non-genetic factors are fitted in the models used
to calculate the Project Breeding Values.

Estimating methane rate Project Breeding Values

An estimated breeding value for Methane rate
(CH4 ml/min) describes the genetic differences
between animals in methane production. A
negative Project Breeding Value indicates a
lower rate of methane production compared
with an animal with a Project Breeding Value of
0, which is associated with lower total methane
production. The Project Breeding Value is a
value that can be compared across the flocks in
the below anaylses that were measured in the
project.




Merino and Dohne methane Project Breeding Values

While methane rate was recorded on multiple breeds, this analysis was limited to only
include Australian Merino and Dohne sheep. The analysis includes data from ongoing
projects, which included 6,998 genotyped animals with CH4 rate measured.

The data was collected across 16 sites, which includes both industry and research flocks.
The flocks were spread across Australia but were predominately from NSW and WA. The
ewes were from seedstock breeders and the Merino Lifetime Productivity (MLP) project,
and lambs from the MLA Resource Flock (RF). Due to heterogeneity of the data, CH4 rate
was standardised by flock mean and flock standard deviation.

The heritability of methane rate was 0.20 £+ 0.03 which is considered moderately heritable.
While this analysis used a single univariate trait model to develop Project Breeding Values,
the plan is expanded to multi-trait evaluations and a pipeline to ASBVs.

Multibreed methane Project Breeding Values

Only recently has there been enough data collected across maternal and terminal breeds
that an evaluation for multibreed sheep has been possible. The analysis includes animals
from the following breeds Aussie White, Border Leicester, Coopworth, Corriedale, Dorper,
Hampshire Down, NZ Romney, Poll Dorset, Romney, Southdown, Suffolk, Texel, White
Dorper, White Suffolk, and Composite Maternals, Shedders, and Terminals.

The analysis includes data from ongoing projects, which included 5,026 genotyped animals
with CH4 rate measured. The data was collected across 7 sites, which includes both
industry and research flocks. The flocks were spread across Australia but were
predominately from NSW and WA. The ewes measured were from seedstock breeders and
lambs from the MLA Resource Flock (RF).

A single-step approach was used to derive the Project Breeding Values; this was to align
with current Sheep Genetics evaluations. The heritability of methane rate was 0.23 + 0.03
While this analysis used a single univariate trait model to develop Project Breeding Values,
multi-trait evaluations will be explored a pipeline to ASBVs.



Project Breeding Values

Project Breeding Values are calculated from raw experimental data collected within the
Low Methane Sheep project from over 10,000 measurements. They are subject to change

as more animals are added to the reference population and the model is improved. Project
Breeding Values help to refine the performance recording, refine the analysis, and facilitate
discussions with industry stakeholders, as part of the development of Research and
commercial breeding values.

How to interpret breeding values

1.The reports section shows the name of the Stud that owns the animal and the animal
ID that the results the following results are based off.

2.The CH4 and CH4 acc columns show the methane breeding value and its overall
accuracy. The other production traits reported in the report are from the main
MERINOSELECT, Dohne or LAMBPLAN Evaluations.

3. Highlighted values are within the top 20th percentile for that trait.

4. A negative project breeding value for methane indicates an animal will produce
progeny that produced less methane than an animal with a project breeding value of O.

Disclaimer: The project partners and Sheep Genetics do not accept responsibility for accuracy of the
information in this or accompanying documents. Due to the preliminary nature of the results and to maintain
anonymity, only sires used in resource flocks 26INO1 and 26INO8 with methane measured on lambs have
been presented. For each sire, Project Breeding Values were derived from 7th and 15th May
MERINOSELECT & LAMBPLAN analysis.



uaaig pawysnysiy ale anoge pue ajipuaaiad 9,0z doy ayjl

298 pHO

dlewiuy

ST'0 €8 840 86°C 88°0- T0°TT 80°TT 8T1°0€T 99 9410 80200¢0¢0¢8¢E609 80¢00¢-ST1IH20T11Nd

29'8¢- €91 Ga'1 €L°0- 9L 91°0T 1¢'T1ST 9§ 64C°0 £S0T8T8T0CCEC60S £S0T8T-MHVd HOIF1XO04
€10 €C'8- £0°0- ST v6'1- 69°¢E 84°0T 8T°T1GT [4S] €LT°0 6/60T¢TC0CT,S009 6/60TC-IHANVTIIE
110 6L°GY 1¥°0- vZo €0°0- Sv'1e 91°¢ct 81°0GT LS 9¢eo G500020¢0¢c0E609 GG000¢-d13d143IN349
T0°0 LC0T- S0°T- ¥6°0- yASH 144%% €69 v0'LVT 8¢ ¢00°0 €GG06T6T0CLTT009 €GG06T-)4Vd INOW13d
1C°0 G'G- 9’1 [4 A\ €L°0- LL°8 9G6°G vS1€T 8G 90¢°0 £0£002¢020¢€EC9T09 £0/£00C-VYNVY1VT1134
£0°0 c0'v9 60 68T LL°0- 791 €1°g 6¢l 99 SET°0 88T08T810205050S 88T08T-VNV1VT1134
vC'0 ¢5'9¢- vee c8'¢ c0°¢e- L6°8T- 81'E ¢8'TCT 174 ¢co’0 ¥S00vT¥10295¢60S 7S00Y1-vO3dvd
LC0 86'7S- ¢S50 cl'l 9°0- 91°9¢ 1€ TT LY [ST 9L ¥0°0 ¥70500¢020¢/11609 70S00¢-NOSHAANY
€0°0 88'8¢- G0'T 90'¢ ve0- 16°CE 8T°ET 8v'Ivl 89 650°0 9€T1002¢0¢02L11609 9€T00C-NOSHIANY
LT°0 €0°LY- 6170 LT'T Gc'o €8°€C €9°¢CT S7AI 4" 89 €1G°0 6¢/09T9T0CL1T1609 6¢/09T-NOSHIANY

:S]]NSay auey1a|\ OULId|

uaaig paysnysiy ale anoge pue auaaiad 9,0z doy ayl

+auyoq

NeyHI) VYHI

dlewiuy

10°0 L0°0- 110 G9°0 ero- V.61 €Ca €9°0GT 1% 10T°0 9€000¢0¢0¢98T0TS 9€000C-ONITHILS
60°0 690 G0°0- G40 1€°0- S1T 96, P1°€9T 144 8.¥°0 ¢6000¢0¢0¢80¢01S ¢6000¢-INHOQA N3IH49.0
30°0- 68T ar'o 9T S0°0 19'6 19'v er'ael 6€ £60°0 ¥98¢0¢020¢0001S ¥98202-314VNOJVIN
€10 S0 91°0- S0 10°0 8T°0T eL'Y ¢6°'T1ST 1¢ L10°0- ¢6£¢0¢0¢0cy000TS Z6€£202-314VNOIVIN
£0°0 10 70 6G°T qT'o- ve0 QLY 96'TST 0¢ 60T°0 G6€061610C¢8000TS S6€06T-XdVd 1IVLINI
90°0 €0- 1€°0 cl'l €¢0- LLL (AR 19°/vT 8¢ 6¢T°0 8TT06T610¢8000TS 8TTO06T-)HVd TIVINDI
€00 {0 90°0- 90T LC0- ov'el 8L°¢C 64°0ST 8¢ 1€T°0 6v6061610CY0C0TS 6v6061-OV(
€0°0 8C0 vr0 [A°N4 GC't vL€e 80T 6€°08T [4> 90°0 C¢9T06T6T0CEITOTS C9T06T-HL4ON MdVd dT0dVH
10°0 90°0 ¢co S/°¢ S0 9e'TT 1€'8 LL9LT LE 8¢T'0 6/006T6T0CEITOTS 6/006T-HLHON MdVd AT04VH
90°0 ¢s'0 ET'T vee £9°0- Ve 81'€ LT/LST 8¢ ¥7€0°0- 0¥70170c0¢0cOVT0TS 0070¢-A00OM3IHVH
T°0 78'1T ST c'¢ 19°0- 99 IR 66°G/T (574 €cro 610€LTLTO0COVTOTS 610€LT-AOOMIUVH
9T°0 ce0- €€°0- 90°T- 96°0- veST €'q 6G°T9T Ly S1T°0 6989T1¢TC0Cy8TO0TS 6989TC-AWT0OH NI19
10 £9°0- 170 S0 1¢°0- 9T'vT L6’V [Ar4c)” 0)7 £20°0 6€190¢0¢0CY8T01S 6€T90C-AWTOH NI19
T°0 S1- 80°0- £L0°0 ¢l [A°) 90°9 68991 174 61°0 £5090¢0¢0cy8T0TS £S090¢-qAW1T0OH NI19
70°0 a1t 9.°0 18°0 1¢°T- 9v'8T LLE €eva1 ve GS0°0 ¢06Y61610C18T0TS ¢06¥6T-3IWT0OH N39O
60°0 Gr'0- 70°0 S9'T €C'T €r'0- ¢9'S vi6rt ce 8400 0SE€0STST0C9L00TS 0G€0ST-3TVANAd

:8])1NsSay aueyia|y auyoqg




uaaig paiysnysiy aie anoqge pue ajnuaaiad o0z doy ayy

3% YHO

dijewiuy

G0°0- v6'cc- 6T1°0 G0 Ge'T- 81°'9¢ [4A] ¢9°0€T 1514 LYE0 06TT6T610CELTY0S 06TT6T-YddIM-Yddni
81°0 (AN cro (" ¢0°0 8¢'8 G6°9 ¥0°9€T GS 8TT°0- 79500¢020¢S9€ET09 7S500Z-HVYTINGHWX
9¢0 88'T- L0°0- G0 VLT- 10°0¢ 1.8 VL EST 09 890°0- 084G002¢0¢0¢0¥ST09 08G00¢-HVYANY
61°0 ¢l'8c¢- vie 6v'€ 90°0 I474°) €T°0T ¢8'9€T 09 9¢c’0 €/4201¢1¢0¢c9¢60S €4¢0T¢-vNavd 11IH
¢0°0- vy'9- LV'T- ¢0'T- 8L°¢C- 86'T€ LSV 61°¢rl 99 €LT°0 086¢00810¢€8€00S 086¢00-Nv3d13ZvH
L1°0 9/.°¢€C T'T- 99°0- 9¢'tT- c6've 86 av'evi 09 €0T°0 GG100¢0¢0¢708009 GGT00¢-110d NOLVNNVH
LGET- 60°0- 80°¢C ero- vevl 1c0T L0°8ET 6S 1¢C0 ¢vv0L1/.10CY 260G ¢vv0LT-3143ATVOINNND

0 ce'8 8/°0- 980 ¢6'1T- 96°/T 66°C TS TET GS T00°0- ¥1100€0C0CTCET09 Y1T00C-YNOOTVOIONIHO
60°0- 8y'cy 69°0- 8'1T- LC°E- c0've 9c’e €9'Cel 09 88T°0 GEY061610269050G GEY06T-ITVANIIHO
60°0 €8°GE 1T1°0- ¥9°0- ¢'1- 8T°EY 899 €Carl 99 990°0- ¢80¢0¢0¢0cy38€0S ¢80¢0¢-SONIdIN SSVYHO
(Al GG'1E- €1 L6°0- 1¢¢- ve €6°S 8G'8Y1 ¥9 £00°0 T10¢81810¢1788€0S TTOC8T-SONIYIW SSYHO
T1°0 ccve 8¢°0- Ly0 A 889 90, ¢6'ccl 99 ¢v0°0 8E¢661610CL07T09 8€¢66T-VY4TvVA109
€10 96°¢e- 780 VST 6v°0- 66°CT 9T'TT 16°'Tv1 29 eveo 050¢0¢0c0c0L0€0S 0S020C-dYIWIAANI1O
vy 700 ¢l 0- 8L°T- 9€°'8¢ 9€°€eT 69°99T 69 9010 £S¢0T¢T20cS9rT09 £LSC0TC-SONIHS 1S3H0O4

L6°G- 9.0 G6°0 €8'T- 6€'81 9G°¢T [4n34" 09 18¢°0- ¢0100¢0c0cS9v109 ¢0T00¢Z-SONIYdS 1S3404

¥0°9¢- N0 ce'l 99°0- (44 911 LC°EST 174 ¥Ztr o €6T06T610C¢59Y109 €6T06T-SONIYS 1S3HOS

110 Ly've €T’o G6'T LO°T- LG'GC 10°L €0'¢Cel 8G 1¢0°0- €800T¢1¢0c0SY109 €800TC-VLLVIN V113
90°0- (A4 84°0 91°0- 4 16°6¢ 8LV 80°0VT 19 T100°0- 1002020205109 Yr100C-V1LVIN V113
1€°0 Ge'6¢ 6€°0 ¥0°¢ 69°T- 91°'G¢e ET'TT 66°'TGT 8G €90°0 ¢6¥S1¢12¢0ceYry009 ¢6VSTC-110d ONIANV(3
€0 6¢0 8¢'T- S9'T¢ 69 86°6¢CT 1S ¢v0°0 SY106T610¢CE000S SY106T-Ydav1393

Ty €e0- LCT- L0 ceel G9'S Y0°€ET [4S] €90°0- T/1081810¢CE000S T/108T-vYdav13o3

S0°CT 90 ¢L0 8v'1l- 207" 91°¢- V'ort 6€ 9v0°0- eviv/1/.10¢CE000S EY1v/1-Vdav1393

90°0 SO'vI- GG'0- Ge'T- L€ ¥0°S €1 Go'ccl [44 1470% VSrX61610¢85EV0S YSrX61-4S 31va3
£L0°0 T0'VT- vc 0- 11°0- LO°T- 8'/¢C SO'T 8c/cl 69 89G°0 8GTZST9T1029S/C0S 8GTZST-dW 31vd3
€1°0 96°9S- Ge'0- 10'T GG'T- GE'6¢C vy 86°€91 0S Tvc0 0c0081810¢968009 02¢008T-IN3A 4330
6v'v 90°'T- Sv°0- €0'¢- GO°€T 8L°S 6C°9¢T 65 6€T°0 81700020¢0¢6ET009 817000¢-110d 3HOWNVYHO

vee- 9'0- €6°0- 8¢'T- 91°0€ 6C°6 125%41" LS €80°0 G¥00020¢0¢€S5009 S¥000¢-110d 13ANVINOHOD

[ A 69°0- €56°0 18°T- L9°GT 88, 6C°EET 174 LYT°0 €6T08T8T0CESS009 €6T08T-T10d TIANVINOHOD

ce0 G1'8 LL°0 790 Ge'e- eL VT 61°6 67°0G1 0L 8¢r'0 8/¥/,06610¢0SCT09  8/¥,06-110d SN'1d 34IN3ID
T°0 9G°EV- 840 €L°0 LLT- S9'v€ 9€'S ¥9°0ST L 6vc 0 08€/08810C¢0SCT09  08€/08-110d SN1d 3HLN3O
G9o'GeE LE°0- VL0 18°0- ar's 474 /8811 65 €G0°0- 89¢161610¢8.5170S 89¢T6T-SITISSYO

cl'1- 1€1- ¢S°0- €L'T¢C JAWA LSVET [4> €v0°0 0STO6T6T0CT06009 0STO6T-IIMOTTVO

€0 6°8- 80°0- 69°¢ ¥8°T- 61°9T 17’9 ¢9'991 19 80°0- 0T1800¢0c0cSEYT09 0T800¢-110d V111ANNY
£L0°0 886 ¢co 120’ LT'T- % LLL S9'6v1 65 8G0°0- V/L1T6T6T0CSEYTO9 VLTT6T-110d V11I1dNNE




uaaig paysnysiy aie anoge pue ajnuaaiad o,0g doy ayl

%8 yHO

dlewiuy

90°0 GG°€9 16°0- 8T°0- 1T- 1€¢e 1WA 79°6€T 29 €1°0 9000T¢TC0cy6970S 9000T<C-O)NVA IHL
60°0 E€V'SS 9¢'tT- 68°T- cc'l- G9°8¢€ 1€°8 9°LET 2] YA Al 96€00¢020cy6970S 9GE00¢-OJ)INVA IHL
¢c’0 S6'7y G'0- 6°0- ¢6°0- 89'9¢ 896 L'8VT Ly 10C°0 0T€06T610CY69Y0S 0TE06T-OXNVA IHL
€C0 ¢S'6v- €8°0 €0- €8°T- 1¢'1¢ €6'TT 0ST 0L ¢lco 810002¢0¢0¢19¢609 81000¢-39dId FHL
Gc'o ¢0°9v- aT'o LE0- 8¢'¢- 8/°9T VSTt Tc 8yl VL 80¢°0 0¢006T610¢179¢609 02006T-39dId FHL
9'q ¢8°0- 8T°0 60°¢- ¢00T 60 q1cvl 09 6vc 0 T¥00020¢0¢¥95€05 T¥0002-NOIIOOLS

€10 89°01- gC't cS'¢c 19°T- 61°0T 1’8 LE6ET LS TET°0 6500TC¢T¢0¢88¢T09 6S00TC-110d MdVd 3T1IAISOY
qT'o 6C'8¢- €00 9e'l 96°T- Ev'1ic L6 VA NA4! 99 [4yrAl) 1/206161026E€0T0S T1£206T-NATIOOH
(Al 8EVT ¢SS0 €0°0- vi'T- JAS WAL T0°0T 65°6v1 6y ¢c0'0 70C06T6T0C6€0T0S 70206 T-NATIOOY
1C°0 vy- 190 60 Sr'1- S6°L Sy'et ceerl LS 6£0°0 ¥8/4¥1¢1¢0¢/CE609 ¥8.¥TC-ONId3NWSSIY
€20 €v'9c¢- 90 1¢'1 S'1- 8CY L6, 91" LET 174 180°0 0€G1020¢0¢.cE609 0€ST0C-ONIHIWSSIY
(Al 99'¢cc cro- €00 18°T- €911 GG'S ¥8'6€1 LE ¢10°0- 88¢061610¢.C€609 88C06T-ONI4IWSSIY
¢1°0- 88°¢- S0°0- v1°0 c'1- 60°LT 2R [4A%74" 6v LLT°0 GGE06T6T0CLOETO9  GSE06T-IONVAAY AVMOAIY
LS°EC GL°0- 6¢°0- ¥S°0- €9¢ Sy 8Y'/LCT 8¢ ¥€0°0 88€0LT/T0CTI8ET09 88€0LT-110d dINVdAd

1¢°0 €8°'T¢ ¢L0 G0'¢ G¢'tT- 98°€e LC°0T 90°091 8G ST'o ¢0S0TC¢Tc0ccT09 ¢0S0TC-110d XOONIO00d
€00 616, LGS0 ar°0- Sv'1- LELC 96°6 LECYT Ly 180°0 €67061610CCYY109 €G6706T-110d XOONIOO0Od
€681 G¢'T- Gc¢'0- 8¢C'T- L1°VE ¢S9 TL[ET €9 ¢LT°0 08£00¢0¢0¢100009 08£00¢-3IONOO4 110d

€'9¢- 1¢'1 Vel ceo 6L°TT 1¢°S CL'9ET 99 810°0 19¢1020¢028€910S T9¢10¢-ITVANYVd

€1°0 8G°6- 88°0- 6170 6C'T- 197 89°G 60°/ST 0S 96T°0 GE0T6T610C0LYT09 GEO0T6T-110d NIIH9O
c0'0 Ge'G- GG'0- LGS0 €G'T- 80°€E ¢8'TT ¢9°€91 65 €c0'0 GGY¥061610C0L¥109 GG¥06T-110d NJI49dO
G9°'1¢ 9€°¢- Ge'T- €Ct- 1G6°T€ 66°6 ¥9°8Y1 Ge /L8T°0 70006T6T0¢650009 70006T-110d 3IMOd3IN

61°0 90°6v- vi'¢ 9e'e €Co 6'LC 869 €0'191 ¥9 vSc0- ¥060020¢02€9000S ¥0600¢-INOFITGNNI
910 9" 08- ST 9L°¢ LT°0- G9°0¢ 1A 61°SYT qS 1449 0STT6T610CE9000S 0STT6T-ANOEITdNNIA
8¢°0 €1 Ge'o0- €C'9¢ 6¢0T G8'9v1 14 6£0°0 TrE1ITC120¢CEB009 TVETTC-SONIYLS VOINI

S0°0 €6°¢¢- ce'l 86°'T T¥°0- ¢c'0T 88°0T 79°GET =74 9910~ €0009T9T0CLE9Y0S €0009T-NId3fOOW
Ly°0C geo- cro- vi- 9've Vit TE VST 147 €80°0 €¢00020¢0¢.9€609 €2000C-dVIVHIW

¢0 9G'7S- €5°0 8T°¢ ce0- (471" 8’8 [45%:14" 69 €v0°0- 9/5661610¢0170609 9/G66T-HO3L ONIHAW
6C°0 e€e6y- 79'1 641 €T’o €191 LG°6 L0°9€T 89 L1T°0 6106616102¢0170609 61066T-HO3L ONIHAN
L1°0 £L0°8- ¥'0- 91’0 ¥S°0- LE'TC €CcL 96°¢CE1 ¢9 [474% % 9¢0//T/10¢0170609 9¢0£LT-HO3L ONIHAW
v1°9- v&'T- 16°0- 61°0- (4414 6G°9 Ge'eel 9G ¢e0’0 G90061610¢SS7009 G9006T-110d VANNNVIW

€0 9C'1v- 65°0- 19°0 ¢y 0- 6'¢C ETVT 81°09T 09 ¥00°0- 6110020202EES609 61T00C-HOILIITIVIN
60°0- e 0- Sv'0- 60°0- 6'1- 88¢¢c G0'9 8'8ET 1997 GE0'0- 6G¢¢81810¢S18009 6G¢C81-1T10d WIDHVIT
€00 T0°LT T°0- 1.0 €T°0- 9G'8Y 0’8 ¢6°0ST €9 1€€°0 T9G0TCTC0CELTY0S T9G0TC-YdUIM-Ydd N




uaaig paysnysiy aie anoge pue ajnuaaiad o,0g doy ayl

%8 yHO

alewiuy

€0 ¢L0- 8v'l [47a\ SG°/T 6¢91 S0 9G¢/LT 69 900°0 70€¢616T10¢66005T V0EC6T-VADIVO IHOWHSYI
€C0 8v'1- | A4 1¥°0- ¢6'cl G6°ET Sv°0 99691 18 T111°0 ¥1¢¢81810¢66005T V¥1¢C8T-VAIVO IHOWHSYI
¢e0 ¢S'T- vl €G°T- GG°0¢ 191 €ro €0°8GT 99 S9T°0 G8G08T8T0¢66005T S8S08T-VAIVO FHOWHSYO
61°0 AN c9'0 ev'l Sv'9t SLYT 89°0 6V’ LYT 9L [44%Y 99€8TCTC0CT000SD  99€8TC-S3IANN FHOWHSYO
90°0 9v°0- VLT 10T G0t 1574°)" S0°0 90°G9T 69 €€0°0 0T/91¢Tc0CT000SO 0T/9T¢-SIIANN IHOWHSYD
T0°0- c'1- 11T c9't- €80T 1€°8 iZAl 617’101 g9 cov0- €4G/02¢0¢0CT000SO  €£S5/0¢-S3IANN IHOWHSYD
€1°0 vy 0- €L°0 T | YAVA 638 ST°0 VC'6ET €L L1°0 9G¢/0¢0¢0¢T000SD  95¢/0¢-S3IANN FHOWHSYO
S1°0 8T°0- 9G6°0- G00 €86 9801 L1°0- Tv'6cl 74 cco 8/0£0¢0¢0CT000SO 8£0£0¢-S3IANN FHOWHSVYD
70°0- S¢'T- ¢0- 60°0 L0°6 96°9 6¢0 91901 8§ ¢8¢0- 79200¢0¢0¢T0vCED ¥92¢00¢-A00OMIDV1d
10°0- G¢'tT- ¥'0- Y10 798 G6'8 1¢°0 ¢6'811 145] G9¢g°0- ¥£00020¢0¢T0¥CED 7£000C-A0OOMNDV1d
€1°0 8¢°0- 91 ¢c0- €19 c0'8 (4740 T0°LET C ov°0- €9000¢0¢0cT01CED €9000¢-A0OMIDV1d
70°0 L0- 8G°0 G'1- £9°9 ¢c9 €20 (A" §14 9G€°0- 08T061610C10¥CE0 08T06T-AOOMIOV1Y
L0°0 8T'T T c'1l- LLT- 6°¢ S0°0 veeet Ly €6°0- 7/£00616T0CT0YCED ¥£006T-AOOMNDV1E

:S]]NSaYy aueyla| jeulare

uaaig paiysnysiy aie anoqe pue ajnnuasitad o0z doy ayl

3% YHO

dijewiuy

10 ¢ 98- ce0- 10T 6¢'¢C- veST 69°L 9vST €9 6v1°0 0TTO6T6T0CCSSTOS 0TTO6T-O0I1VA
0 98°9T- €e0 V.0~ 9G°¢- 14WA" 8c’e €9'¢cl 6v ¥91°0 90008T8T0¢CSST0S 90008T-O091VA
90°0 G8'GE 8¢'T- vi°tT- ¥8°0- ce'8¢ €L°8 ¢8°'8¢T 0S 8€0°0 €88T/LT/T0CCTIY00S €88T/LT-dNJd4VYAQOOM

66°9T oT'T- vv0 8¢'¢- 66'7€ G1'8 G0'EST LS £S0°0 TGT0020C0C8TET09 TST00C-110d dNYHYVYAQOOM
30°0 90°CT 8G'T 6€°¢C 1T1°0- 1€°6¢ [44)" 8C 91 19 60°0- 00%7002¢0¢0c08ET09 00%700¢-SONIdIW VHITTIM
L0°0- 66°0- 90 9T'0- v1'G¢ 69°G v1°0cl 8¢ GoC'0 ¥150616102019009 V1S06T-110d YHANVTIIM
91°0 16°6 98°0- Ge0- LS'T- S0°ce 0T 9'8GT €9 110°0- /L80TTCTC0C8SEE0S /£80TT¢-31vdA FTLLYM
81°0 8LLE cC'l- LO°T- 90°¢- 86'G¢C VA4 LE8YT Gs 6G¢°0- 70€0TCT1C0¢8SEE0S Y0€0TC-31vA F1LLYMW
6T°0 [ANTA T- €6°0- 8¢'T- L'EY G9°6 ¢9'99T [4°] 2¢90°0- 0€/06T610C8SEE0S 0€£06T-3TvA FTLLYM
¢0°0- 9'09- G0 69°0 LE°E- 9L'v¢e vC9 9T'vST 09 ¢oT'0 ¢¥000¢0¢0¢69060S ¢7000C-INVTAIENL
¢0 LLOY- 98¢ Ve ¢9'0 66°CT 6€¢CT 61°¢vl 29 ¢v0°0- €9Y0T¢TC0CT1SC609 €9Y0TC-ITVA 4IOOIdL
¢1'0 Ly'9¢- 18T VAR 60°T- ccet 96, 6'1V1 8§ G/0°0 09/061610¢15¢609 09/06T-3TVA HIOOIdL
€20 8G°6€- cl'l ST ¢S50 16°€C 911 v EST ¥9 180°0- 6€006T6T0CTSC609 6€006T-I1VA 4309141
€1°0 16°8¢€- LC°0- 790 €8°0- €cor G9'6 cLeyvl 8G 8S0°0- 1G8161610¢C80109 TS8T61-110d ANVIOL
0 o' /T- gv0- GG°0- 1- ¥8'vE [4)" L6°6VT 0S 160°0 7S00088T0CY6970S 750008-O)INVA IHL




uaaig paiysnysiy aie anoqge pue ajnuaaiad o0z doy ayy

28 yHO

dijewiuy

¢co 96°C 9/°¢ 9.0 cr'et 86°6 81°0 €0°891 LL ¢st’o L0/¥6161026€CYCO L0LY6T-IINOVHGHIANI
€0 70'T 9c'¢ 1°0- 8¢l 16°¢t 60 ¥9°'/91 €9 680°0 108061610¢6ECCO T0806T-INIOVAHEHIANI
7°0 (A4 ST g'¢ 80°9T ET°eT 81°0 V6'ELT LL 80T°0 70€06161026€CYCO 70€06T-IOVHIHIANI
70°0 89°0- 'l e ¢L ST (452 74" 1T°0 vceqt 69 ¢v0°0 182¢061610¢6ECCO T82C06T-ANIOVIEHIANI
910 G891 €6°0 8T°¢ eyl 90°¢cT 9¢'0 L0°TST 19 12¢0°0 T0061610C6ECYCO Tr006T-INOVIGHIANI
€C0 (" LC0 (ST €06 LV'6 ¥1°0 8'¢at (9 61¢0- ¥70500¢0¢0¢6¢61c0 70500Z-HLIANTTO
€0°0- €6'T- [44'% 194 t5%474151" IT°eT Gs'0 8L V1T ¥9 G1¢'0- ¢EY06161026¢6120 CEVO6T-HLIANTTO
£L0°0 1€°T- V.0 (VT ¢1l 9'6 €€0 ¢0°'9€T 19 88¢°0- ¢8¢061610¢6¢61C0 ¢8¢06T-HLIANTTO
€00 90°T- 99°0- VST 8691 6V°El 19°0 6€°'8¢1 g9 1€0°0 690002¢0¢0¢/LSL¥C0 69000¢-3144OONTTO
71°0- ero S1°0 6'T 7901 89 1¢°0 L0T 99 G8T°0- £10002¢020¢69€€C0 £T1000¢-3INIAIVHIO
ci'0 ero 8¢ vc0- 99'TT ¥9°¢t (Al cr6Ll g9 €G60°0- OTINOTCTCOCYCO0WD OTWOTC-VLLVW V113
€0 660 €ee 'l 9/°8 1¢°0T 6¢°0 98°08T €9 LY0°0- 8TIN002020C¢YC00ND 8TINO00C-VLLVIW V113
1¢°0 ¥9°0- JASR LGS0 149 ov'ct LEO ¢Sv81 99 1¢°0- 9€0IW0C0C0CLTO0ND 9E00C-SAVYA
10 ¥8°0- 8G°¢ ¢0°0- (A" ITvT €9°0 617°991 LS 91°0- LCOW6T6TOCLTO0ND LCOWG6T-SAVA
€0°0- 9¢'T- LV0- at'o cee 1% 1¢°0 80°¢0T 1§ 817°0- 16¢041/10290T0€0 T1G2¢0LT-ST1IH 3TvA3I440D
€0 L1°0- 4 c'1l- 6L¢Cl 9G°¢eT 61°0 TT°G9T 14°] 8¢0°0- €G2¢00¢020¢6¢00WD €G¢00¢-0ST13aN V100D
61°0 6¢'0- 1 S0 8L 7901 Gc'0 1€°691 9§ LSC°0- 1¢2¢00¢020¢6C00WD 1¢200¢-0S13/ V100D
Gc'o 890 'l 60°T T0°TT 16°0T ¥0°0 G6°EST Ly 6¢E°0- 67000¢020¢6C00ND 61000¢-0S13) V100D
170 cL0- 9e'l LL°0 G8'ET €ear vc0 6C¢81 89 1€2°0 TE9ETCTC0C6000WD TE9ETC-STIIH NIAOTO
6T°0 61°0- 69°¢C cvo T10°¢CT ELTT 81°0 8¢9l €9 900°0 8677E€TCT20¢6000WD 86VETC-ST1IH NIAOTO
1¢°0 cro- €G¢ ¢8'0- TcoT SLYT 120 L2991 69 ¢L0°0- £EG2¢0¢02¢0¢6000WD £LEGC0C-ST1IH NJAOTO
€€0 ¢c0- T10°¢C G'0- 1871 8¢Vl Ge0 €9°691 VL 1/€°0 £Z12¢0¢020¢6000WO £cT¢0¢-ST1IH NIAOTO
710 81°0 G'¢ 12°0 L6°ET LYCT 90 98691 €L 96T°0 £CST616T0C6000WO £LCST6T-ST1IH NIAOTO
LT°0 cv0- G6°¢ 8T 60°LT 96°9T 9/°0 G'G/T 69 8v1°0 8TVT16T6T0C6000WD 8T¥T6T-ST1IH NIAOTO
61°0 GG'0- ccl 89°0- 911 eCcrL 120 66791 L9 €T’o €EE06T610C6000WD €€E06T-ST1IH NJAOTO
LC0 GG'1- 6L°T €e0- TO€ET [A°h 7" 86°0 LLSLT €L 190°0- T6T08T8T0C6000WD T6T08T-ST1IH NIAOTO
¢0 cL0- 1¢c’e €1 14 A" L0°9T £8°0 6€°€91 ¥9 G0C'0 TLEETCTC0C6600ST TLEETC-VATIVO JHOWHSYD
T€0 9’1 G8'¢ 9'T- ¢O0'TT g1l T°0 SIAZA" LL 80¢°0- 9G6¢1¢T1¢0¢6600ST 9G6¢T1¢-VADIVO FHOWHSYO
Sv°0 G8'1- 790 €0°0- LCT¢C V69T Gc'o 617°0L1 G9 1¢1°0 ¢8T0TC1C0C6600ST ¢8T0TC-VAIVO IHOWHSYD
£L0°0 €90 88°€ €91 88°ET LLET 90°0 ¢6°991 1L ¥00°0 81/902¢0¢0¢6600ST 8T1/90¢-VADIVO FHOWHSYO
vC'0 €C'T- G'¢ 78T~ 88°GT 91°qT 9€'0 vceol 0L 69¢°0 G1850¢0¢0¢6600ST G1850¢-VATIVO IHOWHSVYD
6T°0 A% ¥e0 VL0 11°¢c 18°GT ¢co 86°6€T LS €TIv0 £E¢00¢0¢0¢6600ST £LEC00¢-VADIVO FHOWHSYO
817°0 €6°0- 9¢ 80°T- Te/LT 611 89°0 6C’ 781 €8 ¥ST°0 £0S¢61610¢6600ST £L0SC6T-YITIVO IHOWHSYD
Gco |ZAl) 9e'e 60°0- (A" 1991 1.0 88°88T (9 L9T°0 0v¥¢61610C6600ST 0v¥C6T-VADIVO FHOWHSYO




uaalis pawysnysiy aie anoge pue ajnuaatad 9oz doy ayl

€0- 640 [A)Y [AIR" A" 8¢°0 LCTST  ¥S 680°0 9G020¢020CLEOOND 9G0¢0¢-1H d334904d
8¢°0 'l Ge'l 91°0 8671 €€l 16°0 9'T/T 99 800°0- 60¢00¢0¢0¢85005T 602¢00¢-3NIdd O0AVdvd
Gc'o ve'T 144 ¢So L1°6 64'8 1€°0 99'8GT 9L 60T°0- 6€€01¢120298LYC0 6€E0TC-33HLVINGY MIN
9¢'0 €9°0 9/°0 83’1 SO0°/T 11744" 96°0 ¢LTI9T  GL €6T°0 681011202980 68T0TC-334LVINHY MAN
7°0 8C'T 9.1 L(T'T 4% V0€T 8¢°0 8'8LT LL 960°0 £/00T¢T20¢98LYC0 £/00TC-334LVINHY MIN
10°0 12°0 i’ 90°0 VLl 96, 0 VE€'0ET 9L ¥0¢ 0- G/¥061610298/1C0 G/¥V06T-3341IVINHY MAN
1C°0 GeE0 €G6°¢ L6°0 6€'TT 9.'0T G0°0- €6°G9T /9 80T°0- 6¢0061610298L¥C0 6C006T-33HLVINHY MIN
¢c0°0 ¢0°0- 9/°0 Sv°0- 6EC ¢c'S 6¢°0 80°'T¢T ¢S 99°0- €0T0T¢Tc0ccLeceDn €0TO0TC-HLNOS XOOAVN
30°0 T- 9¢'0 VL0 JASH 60'9 geo c9'8¢1T 69 98L°0- 0500T¢TCc0ccLeceD 0S00TC-HLNOS XOOAVN
AN ¢c0- cL'T 6'T L0°6T Geat IT'T Ve est L€ S0°0 09606T6T0CTOCOND 09606T-HIANVTHOIH ONONANW
60°0 80°0- 8T°¢ 1Z4'% vyl 12K S0 VA 17414 SEV'0 €0706T610C8000WD €0V06T-NVYNOY LNNOW
AN €9°0- 80 96°0- 6ccl 60T €10 IVr'8ET 9 8GT°0 ¢S008T8T0C8000WO ¢S008T-NVNOY INNOW
c00 1¢°0- ¥0°¢ Vil €9'v LT, 61°0 LLLET LL L1G°0- £50002¢020¢t7000SO £S000¢-dWVT LNI4d1004 MO
GT°0- LET Va1 9¢0- SEVT 1¢°0T 6v°0 LSV0T ¢L cve0- €6006T610¢t7000SO €6006T-dWV1 LNIdd1004 MO
¢c0'0 G9'T- 11°¢ 8T'T a8’y LTS G0°0 | YAVXA 7 cre0- 7800616T0¢¥7000SO 78006T-dWVTLNIHdLO04 MO
€€°0 9€0 S0'T 18°0 9e°aT €q¢et LC0 €0°€9T 89 AN 8¥/01¢1c0ccy9oreco 8¥/0T¢-NOLNIT
L0°0 9¢'0 71 60T 6401 g8, €T’o 64°8¢T 99 6€°0- 80£061610¢CY91C0 80L06T-NOLNIT
LE0 LE0 6E°€ cl'l €0°¢ct 9¢'TT €e0 [9°6/T SL £80°0- S881¢T1C0CS000WD S¥88T¢-OddaNY]
81°0 80°T- 120 90 vS'1T [42" [47 4\ 99°091T /9 L0T°0 06¢£0¢020CS000WD 06¢£02-04daNYT
9¢0 19°0 8G°¢C €0'T 66°8 it ce0 €L°/9T 6V 9€0°0 TEVE6T6T0CS000WD TEVEBT-OddINY]
€0 16°0 8.1 68°0 Gc'et €11 61°0 16791  ¥S [A4'% ¢6¢¥8T81T0CS000WD C6¢Y8T-OdddnY1
3T°0 €00 €C’T vi¢ €691 G9o°GT 89°0 69°69T 6€ G¢o'0 £2/S818T0CC0CO0ND LC/SBT-TVNHIALVYIN VANVHIA
70°0 G0 G1'1 791 1ETT 0T 81°0 6'VET [474 990°0- €G7S8T810CC0CO0WD €GVS8T-1VNHILVIN VANVHDA
Gco Sv'c- cl1- jZAl 1e°0T 6E'TT V'l (44174 T > 60T°0 LY60TCTC0CE0COND LY60TC-1Vd0LSVd YHHVYMVYHEYI
€1°0 vi'tT- 170 6L°T- 1ect ve<ct 66°0 Tcovl €S [AA 6G80TCTC0CE0COND 6G80TC-1VHOLSVd YHUVYMVY YUY
(Al 87'1- 9¢0 6v°c | YArg" 8L°€T €6°0 ¢e /ST 99 ¥10°0- 9¥80TCT2C0CE0COND 980T C-1Vd0OLSVd YHHVYMVYHUYI
GT'o ve¢c- Cc6'T- 90 90°9T (8'CT G0 ¢9'6Cl €Y 18T°0 06¢161610CE0COND 06¢161-1VHOLSYd YdUVMVYHUY
¢0°0- 61°0- 60°'T G'0- [Ah A" LV'ET €8°0 8LVET 8V 69T1°0- ¢v0V6T16T0CE0COND ¢v0OV6T-1Vd0LSVd YHHVYMYHUYI
9¢'0 8°0- €0 9c'c €9°CT V6’11 98°0 G9'/ST 6€ 6v0°0 €8¢E8T8T0CE0COND €8¢E8T-1VHOLSYd YdUVMVY YUY
0 £5°0- 86°0 60°0 8'/1 SLTT 8¢°0 6G9°'T¢T 19 Tv0°0- 062¢06T6T10CTTYYCO 062¢06T-)3340 SONHOf
9¢’0 €11 ve'e 91°0 8¢'at Sv'ct ¢0°0 €e'e9T 89 880°0- £1€01¢1¢0¢6€ECrCo LTE0TC-AMNOVHGHIANI
910 LGS0 8T 98’1 I24%’ 9T'TT 9¢'0 96°0ST 99 G60°0- 9//00¢020¢6€CYCo 9//00¢-3INOVHIdIANI
10 6G9'T 1€°¢ [47ay eEVL €6°0T €0 6TVl 99 G80°0- €£900¢0c0c6eCtco ¢€900¢-ANDVHGHIANI
30°0 60°C GG'¢ Q9’1 €G°TT LV'ET vZo LCC9T P9 T1E€T°0- £5¢00¢0c0c6ECyCo £SC00¢-3INOVHIdIANI

NeYyHI VHO

dijewiuy




uaaig paiysnysiy aie anoge pue ajnuaaiad o,0g doy ayl

6€°0 849 6'0- 9G'¢ v0'T- el 6C’CT 61'6¢cT 8 £L8C°0 88¢01¢TC02S88E9T 88C¢0TC-INOTHLY)|
€9°0- 60°¢CT ¢L'T- 86°€ (30~ €01 6T°CT 17481 % . 1% 9¢/°0 9r106T6T0CS88E9T 9YT06T-IANOTHLY|
6€°0- €q'1 ¢co- 8T’V LG°0- 60°¢ LEOC L0°9ST  0S 6vv0 ¢1600¢020¢6600€C ¢1600¢-FHONWHSY|
70°'T 6€°0 cr'o ¢Sy ¢S°0- LL°E 8¢€9T LL°9GT 09 6ST°0 £9900¢0¢0¢6600€C £9900¢-FHONWHSY|
G00 Lv'y €6°0- 6€°G v1'1- cL'e ST'6T [8EST  8S €ro ¢0900¢0¢0¢6600cC ¢0900¢-FHOWHSY|
16°0- 'l 80°0- 9c’c ¥0°0- | A4 86°LT 88’ /vT 6V ¥0v 0 91006T6102¢6600€C 9T006T-FHONWHSY|
91°¢C- 9/°0- 1¥°0- 68°¢ 60°0 [ L6°6T 87'8GT ¢S ¥9°0 080081810¢6600€C 08008T-IHOWHSY
tA7Al0) c6°'€ 8T°0- | AN 6€°0- [CT S1°8T 8y'SvT LS €8G°0 £LSE0TCTC0CSC0S9T £LSE0TC-NOSHIANY
9¢’¢- 17" G0°0- 157 G0°0- 6L¢C L0°8T 66'6vT 6V ¢65°0 ¢€6¢00¢020¢1600€C  ¢6¢00¢-SHT1044NS FLIHM NIANY
91°¢- S6°€ vv°0- I47A% €1°0- 8/L°¢C c'8l SorT qq ¢6S°0 €8006T6T0CT600€C  €8006T-SHT044NS FLIHM NIANY|
ry'1 1¢'T- ¢cL0- [4 617°0 9L'T 9¢'8 86°'1€ET V¥ €8¢°0 L1E€06T610209006T LT1E€06T-FTVANITIY
c0'T G0°0- 9€0 17" 86°0- £L0°0- 1991 ar'ovt  G¥ 6€S°0 0T008T8T0C09006T 0T008T-FTVANITIY
S4HVIHS Jd%e yH)O ail jewiuy

:S]]NSaY aueYl1a|A JeUIWID]

uaa.is pawysnysiy aie anoge pue ajnuaatad 9oz doy ayl

A SL'T- 8.1 (A% 8170 16601 €g 8v.°0- GG006T610C1CYCED GG006T-LON-A
€10 ¢L0- ¥0°¢ G6°0- 16°GT 18°GT Sv°0 ¥0°¢9T 99 ¢10°0 ¥2¢IN020¢0Z8C00IND VCCINOC-SMOTTIM JHL
80°0 88°0 9¢'c 10°0 6G°6 v6°6 10 14044’ 8G 8v€0- €¢v002020¢0c0ND €¢Y00Z-HUVd LINWNS
6€°0 640 80T 1¥°0- 9/°0T 16¢T vr0 ¢8°0LT 19 18¢°0- £6¢0T¢TC0C/900ST £L6C0TC-MIINHLVYHLS
€0 ¢80 Ge'¢e 70 Sv'Tt 6€'TT €€0 L/°691 g9 60¢°0- £9¢0T1¢T¢0¢/900ST £9¢0TC-MIINHLVYLS
¢c0 S0°0 [CT L0 98¢t SGPT 650 ¢1°e€91 69 60¢°0 G96002¢0¢0¢8¥00ST  §96002-SOILANTO LSIMHLNOS
¢1'0 90°T- 8T'T 60T 6v'v1 €9°CT ¥6°0 6/4°0S1 9g Tr1°0- 68800¢0¢0¢8¥700ST  68800¢-SOILINIO LISIMHLNOS
T1°0 €1°0- LET 96°0- €91 L0°GT 99°0 L/L°0ST 6V ¢LT°0 ¢8806T6T0C¢8Y009T  ¢8806T-SOILANTO L1SAMHLNOS
110 6C'T- 60 €C'T 90°0- 1% LE0 18°€ET LS GEG'0- T120T¢1c029c00E0 TT20TZ-SNIV1d AAWVYNO
0 gCc1- €¢0- LE°0- 99°¢ 6v°'S 0 12781 (4] cLY0- T6T0TCTC0C9E00E0 T6T0TZ-SNIV1d AGWYNO
60°0 G¢'1- cr’o 11°0- G890 99°¢ 61°0 1911 Gg £29°0- ¢0¢00¢0c0¢9e00€0 €02002-SNIV1d AWVYNO
€00 1E°T- 8¢°0 90°0- 8G°¢C v6'v LC°0 €E/LTT (4] LLE0- 1000020¢029€00E0 T0000Z-SNIV1d AGWYNO
70°0- 6'0- G0'0- 9'1- 8¢ 80°¢ G0'0 60°96 or 64€°0- GGE06T610C9€00E0 GGE06T-SNIVId AAWVYNO
T°0- 86°0- €6°0- 16°0- cl'g 8c'y LL°0 (A4S ov 60S°0- TEE06T6T0C9E00E0 TEE06T-SNIVId AGWYNO
€1°0 80 11°0- G0'0- L6°G LC9 1€°0 6r°'ecl [4% 64€°0- 70T06T61029€00€0 70T06T-SNIV1d AGWYNO
€10 ¢6°0- €¢0- v6°¢C- ¥8°'GT 1944" LGS0 80°G¢CT 8¢ ¢9¢’0 6¥008T8T0C6E00ND 67008T-SN'1d d334904d

28 yHO

dijewiuy




uaaig pawysnysiy ale anoge pue ajinuaaiad 9,0z doy ayjl

16°€ ¥0°G- Ggeo (8¢ €0 9¢ 83881 8T¥9T 99 50 0£201¢1c0c1000EC 0£20TC-VLIVIN V113
9€v T4°0- LE0- Ge'v 86°0- [ ¥6°0¢ ECTLT €9 050 6€€00¢0¢0¢1000€C 6€E00C-VLLVIN V113
6C'¢C ¥9°€ 91°0- vie v.0 €Ce 9991 €9°GYT  8G 9/v°0 0€006T610CT000EC 0€006T-VLLVIN V113
60 86°C ee'T- 991 LC°0 LT L1°6 16'8¢T 09 €88°0 T810T¢1c0Z81000Y T8T0TC-YNVYMNOAd
6€°0 86°T- vy 0- L0 G8'T L6°T 96°0T (86T VL 91v°0 8/100¢0¢0¢810001 8/100¢-YNVYMNOAd
L0- G9'¢ 90°T- 10°S LG°0- cL'e Sv'at Sy'avl LS 9660 £/¥002020¢EY00EC £L/¥00¢-3IN0H9O V¥d13d
6e°¢C- 6C°6 L0°¢C- qT°g 91°T- VAR VoVt 96'6€ET  6S 9er°0 181002¢0¢0cECcyot T8T00¢-SNMOA INIVHO13d
16°C 9c’e LO°T- JAVR LGS0 991 10T GG'TET 99 16¢°0 ¢€£00¢0c0c1TY00Y ¢€£00¢-113d
81°0- ve1- L0~ cr'e 60°0 VLT S0°6 (47215 T 4° ¥09°0 £E0002¢0C0CT 100t £E000¢-113d
GG'¢ LS'T- G9°0- 99’1 Ly°0 cL'T TV I8°€ET V4 £0S°0 9v/0616T0CT 100V 9r/06T-113d
€T ST°o ¢c0- 8G°¢C GS°0 c9'¢ G6°GT vZ'osT 29 €9°0 C¢EE0TCTC0C9EL0EC ¢EE0TC-SAVA
91°0 €e'e Gv'0- ge'e ¢0°0- |24 K4 81°8T v'ort qq 169°0 V1T06161029€L0EC VTIT061-SAVd
9¢0 91°0- 6v°0- GG6°G 86°0- L9°C 1) [AS2174 . 31 990°0- G9€0020c0cve0LT G9E00¢-MHVd SSIHdAD
G0°0- 90°0T- 9¢’0 61T £L0°0 18'T V6°'ET 9’691 99 10 €¢011¢12¢0cS60¢C6T €COTTC-AITIVAMITIND
¢ 8¢S 1°0- 111 99°0 96°C L6°6 ¢yl 09 S6T°0 800002¢0¢0¢S60¢6T 80000¢-AITTVA MITHND
G690 19'1T 6€°0- 10°C G8°0 61°¢C Geor T4 A 1% £LSE°0 €€0161610CL9¢C6T €E0T6T-SMT044NS 43LL0D
A 7Al0) 90'9 9¢°0- L0 12500 €8'T ¢O'TT 8V’ ¢IT ¢S LIV°0 8YTOETETOCYEECYT 8YT0ET-YHVdANVHO
ev'T- 9G6°G G9°0- 4R €r°0- c9'¢ 1 VA) 86'8Y1 6V GGC'0 €8450¢0¢c0creeyol ¢8G50¢-SNMOA YdvdNN4g
1€°¢- v6'Cl v6°T- 6¢'G ¢L'T- €G°¢ Sv'/T LLSET ¢S G9¢E°0 08TOLT/LTOCYCEYOT 08TOLT-SNMOA YdvdNN4g
cl'e er'e 9T'0 Sy 8°0- LV'E (B8'ET 69961 49 6€€°0 78001C1¢0¢8CSE9T 7800T¢-NVNd4d
¢ 0- 6v'9 1€°0 S0°¢ ¢80~ €0- c9'6 8C'TIT 19 999°0 £100020C0CTE9YIT £1000¢-3dIS1HOIYd
0 LL°E ¢9'0- 44 8G°0- cco- ¢8'Tl ¢I'9TT 99 G650 G€0002¢0C0C89616T GE000¢-NIMO4d
9G°0- €91 e 0- vl Sv°0- 170 V61T €1ct 174 avy 0 ¢C60616T0C896T6T ¢¢6061-NIMO4
9/°0 68°0 90°0- 6C'¢ 1¢'T- er'o 79’6 GC'9¢T €F 88¢°0 G16061610C896161 G1606T-NIMO4
c6°'T- c0'¢c L0~ 60°¢ €T°T- T0°0 evl VG'GET 8V ¥8¢°0 EV0OM6T6T0CLCB0ET EYOM6ET-YONIYYY
c9'¢C- ¢9'0 8'0- 8G°€ ¢8°0- 9.1 €8 vL €9'6€T 9 [AN) CYOMBT810¢LZ80€TC COMBT-VONIYVG
65°0- L0V ST'T- 91°¢ ¥9°0- 1¢°0 ¢S'6 v6'€cl 99 T1v0°0- TCOovV/LTLT0CY0005¢C TCOVLT-VONIdVE
L9°T- ¥6°0 LV°0- vee 1274% €1 or'vi 8C'GET 8 €1¢0 €9¢881810¢L100€¢C C9C88T-WHV4 AHNGSTTAY|
8E'T- ¢80 ¥0- 9T v0'T 9.1 7901 ¥8°0¢T 89 ¥29°0 CEOTTCTC0C6E00TT CEOTTC-TO0ANYHENG NdVd YdOdNY
SL'T- €0°8- G9°0 16°0 8€°0- L0°0 ev'er €L0VT  8G veC0 T¥0002020¢6€00TT  T1000¢-TOO0ANVYHUNG MHVd YHOUNY
TL¢C ¥8'T- 80°0- 79°0 1¥°0- 81°0- ¢6°0T 8v°'6cl 6V 116°0 0¢0838T8T0C6E00TT  02088T-T00ANYHHNG NdVd YdOdNY
G0 ve1- LV°0- 88°¢C 6€°0- 80T gt L0°8ET 19 28¢°0 OT/T/T/1026€00TT OTZTZI-T100ANYHUNG MdVd YdOdNY
cv'0 er'e- €e0- |4 4% S6°0 6C°CT G9'GET  8G 89€°0 TCETETETO0C6E00TT TCETET-TO0ANYHHNG NdVd YdOdNY

S4HVIHS

J%e yHI

aij jewiuy




uaaig pawysnysiy ale anoge pue ajinuaaiad 9,0z doy ayjl

G9°0 8/°0- 6€°0 1e¢ ¢80 LEC LT°ET S8 /YT 09 €¢e0 €60/1¢1¢0c1000¥C €G04T¢-SWHVL 1404OT1IH
/80 9G'¢c- 61°0 60°¢C geo 6°C v8'TT L1°8V1 €9 96¢°0 G1G80¢0¢0¢CL6T1D G1G80¢-SIWHVYL 1404OT1IH
9T 8T L1°0- 8G'T ¢0- €01 6ETT LY'CET €9 1/5°0 002¢00¢0c0¢8LL19T 00200¢-YIWWVYHO00O
78'1- 98¢ €0 16°C ¢6°0- €T'T r'1l €G°0€T 6V ¢Sc¢’0 Tr006T610C8LLT9T Tr006T-YWWVYH009O
81°0 89 9°0- 8G°€ ¥6°0- L6°0 LEET 8°0€T 8G 90¢°0 80€09T9T0C8LLT9T 80E€09T-VIWWVHO0O
G6°C LT 1¢°0- 6C'¢ 8T°0- vLe 86°6T 91°'891 1% €6€°0 0S7061610CEECOEC 0S706T-ININ3O
G¢0 891 66°0- 99°G 6C'T- ¢80 [AN74 9E VST LS 6€S°0 81706161022000E¢C 8T706T-MHVd AXV1VO
€0°0- L9°C 4N 6LV €0'¢- L6'T ¢6°8T 89961 €9 80L°0 GTETTCTC0CLLIE9T GT€1TC-XN34
ST°S LO°T- L0 £80 Ge'T €G°¢ 1991 ¢e0ST LS LLV0 T9¢11¢1¢0¢8700EC T9¢11¢-XI134
8'1- 8’1 cco cce 9G°0 L€ viLT €C'161 9 8¢°0 G180T¢Z1c0¢8Y00EC G180T¢-XI134
80°€ Ev'e €8°0- (A% 80°0 e GG /T G0°/ST 99 12474\ €8701¢1c0C//9€9T €80T ¢-XIT34
9€E'v Gc'o ¢0°0- IR 80°0- e 6v°6T 8G'GGT 8¢ ¢09°0 9G1102¢0¢0¢81700€C 9GT10C-XI134
96T LET 6v°0- 9c'v ¢cL0- v'e ¢9'81 98°/91 19 81¥°0 9G€00¢0¢0¢/L9€E9T 9G€00¢-XIT134
90°0- ¢S'T- ¢0°0- Sr'e 81°0 Gc'e Te6T 70191 9 1240 Tr1061610CLL9€9T Ty106T-X1134
7°0- SIA v1°0 L1°¢C 6€°0 19°€ LSVT ¢Cc'991 Ly 76€°0 ¢0006T6T0C8100EC ¢0006T-XIT734
Sv'0 ar'a ¢0- 9e'e e 0- 6491 8¢'8T 90°ert 69 6¢€0 £9T0TCTC0C6ETOEC £9T0TC-d3d4dvA
L1°C 90T ¢0- 6C°¢ 19°0- 8¢'¢ €091 [4wAd4" 69 16°0 ¢/100¢020C6€ET0EC ¢/100¢-4344vA
G9°0 8G°G €e'T- ve0- GG'0- 161 Ly0T /11 (4] €eeo 6160TCTC0CTEOOVT 6160TCHINVAHIV4
9¢'c v1°9 68°0- 8TV LO°T- 60°€ 8¢l ¢l'6ET 19 €65°0 6¢50T1¢1202¢0c00EC 6CS0TC-INVEHIVL
€q'1T vee €9°0- [4 ce0- 88'T [A%1" aT'ovl 18 10C°0 CET0TCTCOCTIOVTIOT CETOTCHINYAYIVL
38°0 919 ce0- yASN(] 8°0- ¥6°0 61°6 T¥°80T ¢9 16°0 €GTT02¢0C0CTE00VT E€GTTOCHINYEHIVL
cc'e 8L 99°0- ¥0°¢ LO°T- LEO- 8G'¢CT 9€'911 9g GG'0 €86002¢0¢0C1E€00VT €8600¢-INVadIv4
124 14748 66°0- 8L°€ cvo €8¢ 124" crerl 144 9ve 0 £8900¢0¢0¢0c00EC £8900¢-)INVadIV4
1€°0- 9LV 6C0- 86°€ cro- 6C'T 9t €9°GET 9 9¢eo €810020C0CToV19T €8T00¢HINVadIv4
6C°0 veT- ¢c0°0 gc'e cco- 10°T A" €0°LET ¥S €15°0 L00T6T6TOCTEO0VT LO0OT6T-INVAHIV4
76°0- S7AVA GG'0- 19°€ G0'T- Ly'0 TcoT €8'80T 1514 vv0 £080616T0CTE00VT £L0806T-)INVAdIv4
68T Sv'G GG°0- 9L°¢ LO°T- ¢0°0- VAR 6¢’¢ccl 114 v61°0 £6/06T6T0CTEO0VT L6/06T-INVEHIV4
617°0- ¢L0 8°0- €Co Ge'T- LE0 298 [4 a1y 89 1¢€0 T1G/061610C1€00VT TG/06T-)INVAdIv4
G6°0 16°¢C ¥'0- [8¢C 1T°0- 949’1 19°TT cv' /[T (4] [A%1aY 90506T61020C00EC 90S06T-INVadIV4
/0~ €0'e- 91°0 90°0 LS°0 ccl 16°9 Go'1¢T 144 86€°0 G000CTC¢10C10¢0TT SG000CT-IIOLSNVAT
89°C €€ vr1- I47A% gy 0- VA4 S8 9C'Tvl 99 16¢°0 9v/STCTC0Ccy00LY 9v/STC-VANVYMILT
76°¢C €9°0- 8¢C'T- LC'¢C 81°0- ce'e 16°€T 60°LV1 [4S] (A4 CSESTCTCOCy00LY CSESTC-VYANVMILI
e 120’ 1¢°T- 96°¢ LC0 8¢'¢ €¢8 60°CET 19 GG¢'0 T8TSTCTC0c00LY T8TSTC-VANVMILI
S4HVIHS Jd%e yHDO al jewiuy




uaaig pawysnysiy ale anoge pue ajinuaaiad 9,0z doy ayjl

7Ar4 ¥€0- v¢ 0- 69°0 G8°0 [9°¢C ¢LST 89°6ET ¢V ¢S o 06006T610¢C000EC 06006T-SIHOIFH AJTONV']
(A4 8T 1- G9°0 1L¢C 90 68°€ 1 VA 84T LS €8G°0 1€20818102C000€C TEC08T-SLIHOIFH AJTONVY
(4504 1¢'8 eT'T- cr'e ¢L 0 9.°¢ 8G°GT ITvETL  ¢v ¥0v 0 ¢/0081810¢c000EC ¢/008T-S1IHOIFH AFTONV]
ve'e- €8°0- 60°0- v6'T G0°0 80 L6'TT LE°9¢T 0§ [AYA T¥6002020C681C6T T¥600C-1Tvdd M
6¢°0 [44'% 9/°0- S6°T T €q'T 9¢'TT €0vct  6v Sv9°0 €G/08T18T0C68T¢C6T €G/08T-ITvdd M
60°¢C- 1T°0- 9€'0- LT aT'o ¢0 ¢aet ¢6'acl €S VA0 Yv/,0818T0C681C61 YyL08T-1TVdd N
60°T cle- 61°0- 16°0 ¢38°0- 60°0- €6°0T L'6cl 8y 8.0 01T606T6T0C6C0E6T 0T606T-3144
120 ceL 1T- 9L°S 68°T- ca'l Ga'6 G1'¢ceT  9¢€ ¥90°0- ¥80981810¢¢0201D 78098T-INIdd VANV
G8'1- e a- 980 18°¢ T1.°0- €80 LC9T 6C°€ST ¢S ¢ceo ¢0¢¢0¢0c0c6ccoTT ¢0¢C0¢-NOILVLS SSOUND
IT'1T- 8°L- ¢6'0 ¥'0- G0 (0T €911 1G'8€T  8Y €eo £/606T610¢6CC0TT £L/606T-NOILVLS SSOYND
890 T1°9 60°T- 9c’t LE0 [4on" [4%)" LS[ET  SP ccro £6€£00¢020¢9650EC £6E€00C-"VTTIND
6v°0 6C'¢C Gc¢'o- [A%7 8/°0- e LC8T 86'GST ¢S ¢S0 €6100¢020¢Scryot €6T00C-dVT1TIND
Sc'v- Ly'Y- V. 0- G8°¢ €0°0- VA4 vt vecevlt  v9 1¢c0 1880T1¢T1¢020E000¥ T880TC-VAVI
G'0- '€ vi- ev'e ¥6°0- L1°0 cl 9€veET 99 10€°0 £/S01¢T2020€000Y LLSOTC-VAY
¢L0 LEE ce'l- vee 80°T- LS°0 [4740)" €6°0€T  ¥9 6LC°0 09T0T¢T202c0c000Y 09TOTC-VAVI
IZ4'% 8L°¢C- ¢0'0 96°0 ¢S50 89T 76’6 6C'G€T 99 ¥91°0 88500¢02020€000Y 88G00C-VAY
G- €L°0 1G6°T- (4R T10°T- (CT cL YT e /VT €9 89¢°0 0¢500¢02020€000Y 0¢S00C-VAYN
91°¢ v6°G- 60°0- G9'¢ ¢S50 10°€ [AN)" 66'8GT 69 ¢LT°0 GEL0TCTCOCYTITOLY GE£0TZ-(SHIdHOA ALIHM) VAV
€6°¢ S6°0 T0°0 6C’C €9°0- LS°0 IT°€T (VA" €9 80T°0 GOC0TCTCOCYTTOLY G920T2-(S43dHOA FLIHM) VAV
/[C°C G6'C 9/.°0- LSV 61°¢C- €1°0- LTVT cL'8YT 69 T/T°0 ¥/00TCTCOCY1T0LY 7£0012-(S43dH0A ALIHM) VAV
VAR €6°C- ¥€0- 68°C GG°T- LV0 SL YT £L0°8ST /9 vv1°0 1/2002¢0C0cyTT0LY 1£2002-(S43d40d JLIHM) VAV
80 18°0- €C0- 90°¢ er'l 89°€ Ga'er 16'¢GT 09 L6T°0 V8E9TCTC0CENC0LD  ¥8E9TC-TVHOLSYd VHHYMYUUY
90°C ¢8'T- 0 €L'T ce'l €6°¢C VLET £°CST 89 660°0 S0¥7902¢0¢0¢€0c01O0  S0Y90C-1VHOLSYd YHHVYMYHUYI
VASN(] G6°T- G0°0 8’1l 8170 8¢ 6G°TT yr'ivt ¢y €61°0 9/096T6102€0C0LD  9/096T-TvHOLSVd VHdHdYMYHUY
16°T- 69°/- 19°0 [4" 6€°0 iz 6L LT ¢l'vST  GS £2E°0 8¢066T6T0C96/T6T 8¢066T-VANIYY
18°T- 19°€- 8¢°0- 96V ¢S'T- [4N" ¥1°0¢ 89/GT 89 ¢6S°0 £EG0TCTC0¢9C0E6T LESOTC-VANIW
€8°0- 1€¢- (Al 8G¢C 9¢'0- JATA" 8¢'aT T.evT 99 S6€°0 €€G0T¢T20C9C0EBT €EG0TC-VANIIWI
78T~ cr1- Y10 96°¢ 8€°0- v 61°CT 96'9GT 69 14740 6€70616102085€9T 6EV06T-ddVHSMAS
16°¢- (AR V. 0- I4A> G.°0- ¢80 68'8T 89°6ET 6V Svy°0 G600LTLT0CBSTTOT S6004T-IN3AVAI
Geo vev LL°0- 29'¢ 9r°0 Gee eLet 86°0€T  GS S0 8¢0S0¢0¢0¢00cc6T 8¢0S0¢-Y3dOH
19°¢C- €G°ET cr'l- Lv'y c1- €1°0- 8Vl LCVIT 0§ 19G°0 08£09T9T0CEGSTIT 08/£09T-N3dT1IH
1°0- ey 8Y'1- Gr'e ¢co 120 6L°€T L0ET 99 €Sr'0 9G¢/1¢1¢0¢1000v¢C 9GC/LTC-SWHV4 1404 T1IH
8¢ Sv'c €9°0- 9v €€°0- | A4 eI VL ¢L'€ST 09 T0T°0 08T/1¢TC0CT000vC 08TLTC-SWHVYH 1404DT1IH

S44VIHS

Jde $yHI

ai jewiuy




uaalis pawysnysiy aie anoge pue ajnuaatad 9oz doy ayl

91°1- €6°0- LC0- 9c’e Gc'o 99°¢ 691 £L'6ST ¢9 61¢0 69101¢120CEL0YOT 6910T¢-NO.1H3dd3d
6G°C GG°0 Y10 G9°¢€ £L0°0 €19 [ARY" €9°/9T 29 G170 G0500¢0¢0¢S950€¢C G0G00¢-NOLld3dd3d
A" ¢L’S [44'% 7y 66°0- v0'v 81°GT €E°84T €9 [47a\) 00200¢0c0ceL019T 002¢00¢-NOld3dd3d
6€°0 9¢ €9°0- 89°¢ ¥'0- cc’e 60°9T Ge'¢ST 09 69€°0 64100¢0C0CELOVIT 6/100¢-NO1d3dd3d
V1 (AR €8°0- €'G 86°0- 91°¢ Se/LT 6E°99T ¢S €eeo 9rv061610¢5950E€C 9v1061-NO.LH3dd3d
¢80 60°S vi1- G¢'a [474'% 86T 60°0C GE'VST 89 861°0 9CT06T6T0CELOVIT 9¢T1061-NOLd3dd3d
GqT°0- v1°9 1- 6v'e ce'l LCE 9¢’0¢ L09YT  8S ¥2s 0 06¢01¢1c0cce90eC 06¢01¢-AvWO
(Al 98°'T- G0°0 90'Y vi1- vLC 8C'/LT €4°99T /S 0 GC08T8T0CLSYEIT Gcr08T-IdIWOOM A0
¢0°0- ge'g ¢0'T- a9 8L'T- 1v°0- 16911 849'6TT 99 GGa0 ¢510020¢0¢/90¢6T ¢S100¢-NOY34d0
99°0 c0'e- G¢'0- €T 1€°0- 19°0 81°6 98'/¢T 99 £2E°0 G17100¢0¢0¢/90¢6T G100¢-NO4d34d0
LV'T- €8y 8/4°0- 1€ LL°0- LLC vy ot €8yl 99 86170 9100T¢T20CT0009T 9100T¢-A109MAN
1974 Sv'1- S1°0- 9'¢ 16°0- G9°¢ 14741" 6G°G9T 09 10 T0GC6T610CT0C0LO  TOSCET-INIdd SNO04 ONONHNIA
[9°C €6°€ ¥1°0- 8L°¢C ¢9°0 6e°C LV 9T ¢1'8eT GG 8170 90000¢020¢0600cC 90000¢-NVYNOY INNOW
LV'T 9y T'T- AN 1€°0- GG'¢ vv'0c €1°99T /S 69€°0 €€901¢TC0¢66L0EC €€90T¢-X314aNW
¢L'T- ¥'9- LG°0- 6E°€ ve0- 1€¢ ce'll 91'99T  6S 690°0- 6€001¢TC0C6YE0LT 6€00T¢-X4143aNW
S6°T- 6G°G- ¢0°0- 96°¢ 817°0 81'€ 89 9Cc'ovT 29 T10C'0- €100TCTC0C6VE0LT €T00T¢-X31daNW
9¢e'T- €9°0- LV0- c9'¢ ¢0- [1°C VLTl Ev'evlt ¢S L10°0 652¢00¢020¢66L0cC 65¢00¢-X4143aNW
90°¢- Gc'e ¢8°0- 897 LET- (A" 90°0T TL°GET 69 68T°0- 96000¢0¢0¢67E0LT 96000¢-X3143INW
6'1- 6¢'¢C- Gv'0- 61°G 80°0- [ 798 Gort [4%] 160°0- T1C00616T0C6VE0LT T1C006T-X31d3INW
€G°¢- at'v L1°0- Lyl 70 £9°0 9'/1 6G9'8¢T  Gv Ge'o ¢€G08T810¢66,0EC ¢EG08T-X314INW
L1°¢C- L6°C- 8/4°0- JASHY 90°T- v6'1 L6°6 ¢9'0ST LS 980°0- ¢1108T810C6VE0LT ¢1T08T-X3143INW
88'T- ¢8'T- €r°0- €q IT°T- 8¢'T 8¢t ce8yl 09 €100 CCT0LTLTO0C6VE0LT CCT0LT-X31dANW
78°C [4R 124'% ey €80 60 69 LT ¢cest 19 6¢r0 052¢50¢0¢0c1820€C 05250¢-Y1004VIN
76°0 €9°¢- 89°0 ¢80 'l JAVN 7 c9'¢Cl v0'LVT 99 GGeo T18GCTC1C0C98819T 18GCT¢-HYAUVIVIN
€6°0 Sv'a ¢L0- VASR ¥9°0- 91 LE°GT G'8eT €9 G69°0 £8610¢0202988191 £L86T0C-HVAUVIVIN
v/ '0- ¢c0'0 GG'0- cr'e £L0°0- AR VA WAY ¥8°€GT 99 1¥9°0 18/10¢0c0¢c0¥S0EC 18/T0¢-HVYAUVIVIN
ceT- 791 G0- 91'¢ ar'o ov'c 6EVT 1TAVA 4 B 11 8GT°0 98006T610298819T 98006T-HVAUVIVIN
€1'¢ 617°9- LCT 98'T T.°0- 9’1 LET 7941 Sy €0r'o E€r101¢1¢0¢88¢C9T E€VTOTC-NOLNIT
G0 cro- ¥0°0 ee'l 16°0 1€°¢ 10°TT I8°0vT GG ¢6e°0 ¥22002020¢88¢C91 ¥2C00C-NOINIT
16°T- or'e- 8€°0 gc'e 60°0 €9°¢ GG¢t Ge'8yl 19 961°0 ¥/£100¢0¢0¢88¢C9T 7£T00¢-NOLNIT
6E°C LEY 9¢’0 vee 6¢°0 ce'l G9°€T 8L/CT GG 9¢e0 8¢T1061610288¢¢COT 8CTO06T-NOLNIT
LV'E Gr°0- £L0°0- 14 60T LT°S 19°8T ¢ST19T 09 70S°0 £8801¢T¢02¢0€00EC £880T¢-HLIFT
€8¢ [A*h7 124 18°€ Gc'o 66°C 9/°8T 17748174 A 610 G/108181020€00€C GZT08T-HLIA1
617°0- 91’1 6€°0 LLT [AN) €6'T T19°€T ¢9¢cel  Gv 970 160081810¢8T00EC T16008T-WIOHVYI

S44V3IHS

228 pH)

ai jewiuy




uaaig paiysnysiy aie anoqge pue ajnuaaiad o0z doy ayy

LEC 60°'T cro- 86'€ 1€°0- ge'e A1 9891 69 €S0 9G¥11¢12020SY0EC 9GYTTC-IIVAHIOOIHL
(454 G8°1T- ¢0°0- €€ 1T°0 ¢S'e vl 6'6ST 8G ¢s0 VZ1161610C0510€EC VCI16T-IIVA HIOOIHL
ve'T 61°0- 69°0 88'T LC0- ge'e 9cot IT°LET 09 11€°0 €8500¢020C18609T €8G00¢-133IMALLYL
68°0- L6'T ¢0- 9.1 €20 €L°0 €G°ET LE°6CT  0S €20 80¢TYTVT0CT8609T 80CTYT-13INALLYL
16°0 98°G ¥8°0- 99'v ¢l ce'l 8T Svr'evlt 16 6vS5°0 68000¢0¢0¢c980c¢C 68000¢-dVd LINWNS
640 L0V €0°'T- 88 6€°0 e G8°L G9'8¢€T 09 ¥91°0- T¥€002020¢0cy0LT Tr€00¢-STIXIL MYV LINWNS
[4" o'l ¥6°0- LTV ¥1°0- 86°€ 8Cvl L9°/ST 89S 0T 0- €¢¢00¢0c0c0cr0LT €¢2¢00¢-S13aXILNUVd LINWNS
1€¢- v6°¢C- LET- ve's vv0 vo'v 6C°6 ¢Cc’9S9T 09 ¥0°0- ¢€100¢0¢020cr0LT CET00¢-S1IXIL AUV LINWNS
€01 170 T'1- qGq'v 680 LSV 6.6 VAS N 774 N 800°0 TYT0616T0C0CY0LT TYT06T-STIXIL MYV LINWNS
L0°T- €6°¢C 111 T €0 ¢ 18°L 8T¢vT 09 9€T 0- 052¢002¢0¢0¢cc001D 0G2¢00¢-M3INHLYHLS
LG°0- S GL°0- 66°C 6C°0- 61°0- €6°GT VA Z7ANVA® 991°0 €c008T8T0CST8COT ¢¢008T-SHALYMONIYCS
16°T- 61°¢- £5°0- 167 G6°0- 90°¢ GGt LC09T 99 £0E°0 G9000¢0C0CT300LT G9000¢-SOILINTO 1SIM HLNOS
c9'T- 88°T- €L°0- V19 ¥8°0- cr'y A1 L9691 ¢S ¥61°0 7800616T0CT800LT 780061-SJOILINTO L1SAIM HLNOS
LT L- T LET- 619 T1.°0- 1% ¢891 VLvelT O €810 8GT06T6T0CS9E0EC 8GT06T-13SHIWOS
11°0- (A" ¢9°0- €8y ¢q0- 9e'¢ 891 14" LS [A%N0) T000616T0259€0EC T0006T-13SHINOS
6L°C 8G9 1€°0- 86’7 16°T- 6€°0 [A%:1" 9'GPT 8G 91v°0 €£0d0¢0¢0¢81001D €40d0¢-SdS
cLY- £’ 8¢°0- 8T°G Ge0- L¢C 6c61 8G'8GT  GS 80¢°0 ¢€8800¢0c0ct9r0ce ¢8800¢-NOLSHLINS
e1- G0'T 9'0- er'e Y10 T ¢6°9T 96 /€T 89S G160 E€rS0LTLT0CY9r0EC E€VS0LT-NOLSHLIWS
89°T- [8°¢C- v1°0 96°¢ GS°0 1¢ S6°91 1S4 4 . 4 9810 8/006T610CEY0E6T 8£006T-T11V4ANS
30°0 €C9 SO0°T- €G6°¢ €6°0- €q'T L91 8G'8€T 1§ Q170 80706T6T0C30VT9T 807706T-SNMOA 337dIHS
€L'T- LT 16°0- LT 8L°0- S0 €9°¢T GO'v¢lT €9 86G°0 ¢0¢01¢T1C0csreceet ¢0¢0TC-HUVYd VIAVS
£L0°0 Sv'e vy 0- [CT 1T°0 8¢'¢ 909 9Lve¢l V9 €€0°0- 85000¢020CTC00LY 85000¢-HSNAL1VS
G8'0 ¥S°0- 10°T- 66°C £9°0- L0'T 6G°¢CT c0evl 99 G60°0 L1E€06T610CTC00LY LTE06T-HSNALTVS
LT 90 G9°0- 69°¢ ¢0- G8'1T 91, 0€T ¢9 ¥€0°0 €/006T6T0CTCO0LY €/006T-HSNALTVS
60°0- Ty 60°0- (8'C LE°0- c0'v €6°0T 16'8€T 19 ¢6¢'0 L1¥01¢120281609T L1¥0T¢-NIAVHIOAIH
99°T- €8°¢ 9'0- €G6'¢ LE°0- L0- 19°/LT ¥8/CcT 19 S0 €GT0TCTC0C8T609T €GT0T¢-NIAVYHIOAIY
Sv°0- vey 0 VA4 G'0- 98¢ €L°GT ¥6'8€T LS 8140 €8006T610281609T €8006T-NIAVHIOAIH
8T°T- €6°¢- 70 £9°0- ¢L 0 1€°0 ¢6°¢Ct 649TT €9 €LV°0 C9ETOTIT0CBTE609T ¢9€T9T-NIAVYHIOAIY
[4A 68°C ¢SS0 68°C 61°T- cL'l 8EVT cert 9 L1L°0 LYT06T610CE06E9T LYT06T-MIINIONVY
6°0- 'S 99°0- qr'e ¥'0- 8v'E €T 66°LET 19 cre o S006T6T0CE06E9T S7006T-MIINIONVYH
G9'1- Lv'Y 16°0- cc’e 60°0- 6L°¢C L'61 vl 6y T0S°0 180081810¢CSECTIOT 18008T-I9WVT10d
¢S50 S0°'T €8°0- ce'e v€0- JAVR Gc'at €L VST 8Y €1¢°0 701102020¢8E0SEC Y0TT0C-SMOTIIM O1d
6L°¢C- LEC- 8T°0 €0'¢ 6C°0- LS'C cLT LT'PST 09 1¢9°0 T1G0T¢12¢0cS950€C TTS0T¢-NOld3dd3d
€8°0 8T°0 v 0- 9T’y 8¢°0- Sv'v 6.1 SG°6/T V9 ¥65°0 91E€0TCTC0CELOYIT 9TE€0T¢-NOLd3dd3d

S4HVIHS

Jd%e yHO

ai jewiuy




uaaig pawysnysiy ale anoge pue ajinuaaiad 9,0z doy ayjl

/3T ¥9'L A (Al 90°0- ¥°0- €11 vZ'10T 99 ¢1S0 1/900¢0c0cc6TcrT T/900¢-OVHINIA
8C'T 69'8 ce0 €0 €T’o ve0 €401 ¢L00T 14°] 1¢€0 90500c0c0ceEBT YT 90S00¢-OVdLINIA
/(LT G8°1T- Gv°0 6v'c €0 €G°¢ €861 L1°8VT GS 2SS0 ¢c006T6T0CCrS0EC ¢E006T-OONVA
8C'T- [ASN4 €L°0- G €1 G8'¢c 61°8T 6'8GT 8G 9cr'o 98¢0TCTC0CTCLET 980T C-VddNIWYNNNM
70°0 16°€ 6€°0- vey LCT- cle 90°6T 9961 89 9GG°0 06500¢0¢0CTc/E9T 05S00¢-YddNINYNNNAMN
ev'1- 6€°0- ¢L 0" Gg'e ¥S°0- vee LC9T G8'9v1l 99 ¥8G°0 90T002¢020CTCLEDT 90T00C-VYddNIWNYNNNM
11°0- GG°€ 8¢0- 96T ¥0°0- S6'T ovct ¢G0€T 1S T17°0 /8006T6T0CTCLEIT £8006T-VddNINYNNNM
9G°0- G6°'T- LC°0 78’1 S0 ar'e g€t |74 14" 6y Svy'0 16¥7.020¢0¢8¥¢cot 16¥7£.02-1009WNTO0OM
G0 8¢S ST- 19°G v 0- 9€¢ 66°6 (4" 69 vi1°0- ££6002¢0C0cyv0LT ££600C-VT111ddIM
[L°C- cr'8 cL'T- €8y LC'T- 60°C 6°Ct €e'1el 14 69€°0 T/ET/LT/T0C0S00EC TLETLT-NIWVONIM
8'T- 700 89°0- ¥0°€ gy 0- (0T 66°CT LC9ET 1S €810 £c00TCTC0CTOCT6T £C00T¢-VAINIANIM
QLT cc'l ¥9°0- vee 70'T VAR 144" 98 vl ¥9 G0C'0 €000TC¢TC0CTOCT6T €000T¢-VITINIANIM
/L0 c8'¢c ¥'0- 8¢ G9°0- G9°¢ ¢0'9T T0'GST 89 covo G6000¢0C0CT0CT6T G6000¢-VITINIANIM
6€°0 14 98°0- 16°C 8/L'T- 1274% [4a 7" LECET LS GGeo C¢S006T6T0CTOCT6T ¢S006T-VITNIANIM
8C'1- €T 8T°T- 187 19°T- 60T ¢6°0T TL°LET 1% 840°0- SEV06T6T0CLEO0LT GEVO6T-NHVd NIHHVM
/[C°€E- 66°T- 1€°1- 799 ¥8°0- 60°C 1€°GT ¢8°/ST 14 8¢0°0 91€08T8T0CLE00LT 91€08T-)HVd NIHHVM
c9°C- LET ov'1- [A74°) 90°T- GG'T cecel CceLET Ly Gc0°0 9/S0ETETOCLEOOLT 9/S0ET-)HVd NIHHVYM
GO'T- 78y (Al 9’1 qT'o 640 ev'et ¢L'811 1% Sov'0 0¢6161610¢8TCCeT 0C6T6T-[-YddVM
(A" €6°0- Gv°0 6E°C €¢o GL¢C 991 Sert 99 vLC0 €0€01¢Tc0ccL00EC €0€0TC-NdNGdVM
1°0- LL°9 6°0- 681 18°0- €G6¢ €dar 9T'1Ivl L9 9€9°0 ¥20061610¢6/2091 72006T-NdNgdvM
60°T S/L°0- [4N% c6'c ST°0- 10°¢C 1€9T 19°/vT 09 16€°0 19900¢0¢028TE0EC T9900¢-HV.LVYHVM
G6'T G0°'T- [ANY 91°¢ cro- 99°¢ L1°8T GqT 0S [47 A\ L1¥06T161028TE0EC L1V06T-HVYLVHVYM
18T 9€°0T 99°T- 8% gv0- ST 4 (471" €0°8€T [4%4 0 €G¢09T910¢8TE0EC €GC09T-HV1VHVYM
96°0 v6°¢ ¢L 0" 9c’e v1°0- 60°€ 88°CT 6G° VT ¥9 60¢°0 €9000¢0¢0¢c0009T €9000C-YW1IVA
61°0- 96'1- T LEC 9T°0 €9°¢ LV'ST 891 €9 S0 017000¢020¢C0009T 07000C-VYIWTVA
8T°¢ G/°9 60°T- 1907 6S°0 16V 6971 8¢’ LV1 1514 €6e0 617¢C61610¢9160€¢C 67CC6T-VWTVA
Ve 1- 8¢S ¢'0- e 8L°0- 60 g€l ¢c'8cl 6v 6C°0 GGT0TCTC0C88YY9T SGTOTC-MYVd VISIA AFTIVA
T10°T- ¢6'9 GG'1- € 70 68’1l 6871 8'GeT 9G €0L°0 ¢000T¢T2C0¢838YYoT ¢000TC-UVd VISIN AITIVA
¢l0- eT'T 8'T- €09 LET- 19°€ 1T°ct 1¢°09T 0S G0T°0- £C100¢0C0CTC00LT £2T00C-)dVd JHOWVTINL
GC'T- 8L LT LL°9 €0'T- 1¢¢c 16°¢CT 66°0€T 09 G10°0- G/000¢0¢0¢T12C00.LT G/£0002-4Vd FHOWVTINL
ev°0- 9¢'T €0°T- G6°€ ee'T- €0°T 6v°9 18°€CT 09 G100 91000¢020CTC00LT 9T000C-)dVd JHOWVTINL
/0T~ el T1- 197 ¢6°0- G8'l 6L c9'8¢1 65 ¢e0’0 0€004TLT0CTC00LT 0€00LT-)HVd FHOWVTINL
16°T- ce'§ 838'T- €09 L6°T- €6°0 6 8T°0€T 6v ¥20°0 0C004T/T0OCTCO0LT 02004LT-)dVd FJHOWVTINL

S4HVIHS

Jde $yHI

ail jewiuy







	Methane Production EBV'S book.pdf
	Methane Production
	PROJECT ESTIMATED BREEDING VALUES (EBVs) for
	Introduction
	Purpose and description
	Measuring methane phenotypes
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	Multibreed methane Project Breeding Values
	Project Breeding Values Project Breeding Values are calculated from raw experimental data collected within the Low Methane Sheep project from over 10,000 measurements. They are subject to change as more animals are added to the reference population and the model is improved. Project Breeding Values help to refine the performance recording, refine the analysis, and facilitate discussions with industry stakeholders, as part of the development of Research and commercial breeding values.
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	The reports section shows the name of the Stud that owns the animal and the animal ID that the results the following results are based off.
	The CH4 and CH4 acc columns show the methane breeding value and its overall accuracy. The other production traits reported in the report are from the main MERINOSELECT, Dohne or LAMBPLAN Evaluations.
	Highlighted values are within the top 20th percentile for that trait.
	A negative project breeding value for methane indicates an animal will produce progeny that produced less methane than an animal with a project breeding value of 0.
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