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Data Matrix

Requirements for assessment of fishery impacts on salmon
stocks

Purpose: This document is intended to identify the data elements that are required to enable the
PSC chinook (CTC) and coho (CoTC) technical committees to reconstruct cohorts so as to
determine how stocks of interest are impacted under bilateral agreements for fishery regimes.
Data elements are presented in the form of a matrix which can be employed to summarize the
capacities of various methods and technologies to provide required information. When
completed for each alternative, the data matrices will provide a consistent framework for
evaluation and comparison.

In short, the approach is intended to:

e identify the data elements required for cohort reconstruction,

e describe the sample design (indicator stocks, fishery and escapement locations
and periods sampled, numbers tagged and proportions of harvest and escapement
sampled),

o describe the analytical methods used and the factors that affect their accuracy and
precision,

e describe the methods, costs, and uncertainty involved in acquiring data elements

e describe protocols for consistency, coordination and reporting

There are two major components to the proposed framework: (1) a data matrix; and (2) a
description of processes for analysis and coordination.

The current methods employed by the CTC and CoTC depend largely upon data from the Coded-
Wire-Tag (CWT) system. A completed version of the matrix for the CWT program is attached
to illustrate how the matrix is intended to be used.

The CWT program

CWT are pieces of small diameter wire containing codes that are used to identify specific groups
of fish. General guidelines have been established for the number of fish to be tagged in a release
group for particular purposes. Codes are reported to a central location and assigned so as to
avoid duplication and maintain the ability to assign recoveries to specific release groups. CWTs
are recovered coastwide with agencies attempting to sample a minimum proportion of the catch
(generally 20%). For many years, the adipose fin clip was sequestered to provide a visual cue to
identify fish containing CWTs. For fish without adipose fins, catch samplers remove the snouts
and send them to processing labs where the CWTs are read. Recovered CWTs are expanded for
the portion of the catch sampled and reported to a central location. The CWT program thus
consists of a coastwide system of marking, recovery, and reporting which permits a large number
of CWT experiments to be conducted simultaneously to meet a wide variety of research and
management needs.
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Inferences about impacts on naturally spawning populations of interest. For the most part, PSC
agreements on fishing regimes for chinook and coho are based on constraining exploitation rates
for selected naturally spawning populations. However, data to permit direct estimation of
exploitation rates for these naturally spawning populations are sparse. Consequently, inferences
are drawn from surrogates, usually specific groups of artificially propagated and CWT’d fish
which are selected as indicators, based on brood stock and rearing/release strategies.

These selected CWT release groups are believed to be subject to the same fishing patterns as the
naturally spawning populations they represent. Wild smolt tagging experiments in Puget Sound,
Southern British Columbia, and the Washington Coast support the belief that hatchery indicator

and wild coho stocks are subjected to similar fishing patterns. This relationship is less clear for

chinook, but tagging experiments with progeny from wild and hatchery brood stock suggest that
the use of indicator stocks is reasonable.

Estimates generated from cohort reconstruction of the selected CWT groups (e.g., maturation
rates, fishery-age exploitation rates) are presumed to apply to associated naturally spawning
populations. The CWT-based estimates of fishery-age specific exploitation rates are used as
surrogate measures of the impacts of fisheries on naturally spawning populations.

Double Index Tagging. The methods summarized above work when it is reasonable to presume
that fisheries impact CWT groups and naturally spawning populations in an identical way. In
recent years, managers have employed mass marking (MM) and mark-selective fisheries (MSFs)
as a means to increase access to hatchery fish while reducing impacts on unmarked fish. The
mass mark of choice is the adipose fin clip, previously sequestered as a visual cue to identify fish
containing a CWT.

With the advent of MSFs, MM fish are expected to have different patterns of mortality than
unmarked fish. Consequently, fishery impacts on unmarked fish can no longer be estimated
using a single release of marked CWT fish. In order to try to provide a means to estimate fishery
impacts on unmarked fish, the PSC’s Ad-Hoc Selective Fishery Evaluation Committee (ASFEC)
developed the concept of double index tagging (DIT). Under DIT, paired groups of CWT’s fish
are released, one group with adipose fins removed and the other with adipose fins left intact
(doubling the number of tags to represent a given release). The DIT groups are supposed to be
identical, except for fin clipping and different CWT codes. Impacts of MSFs on unmarked
populations were to be evaluated from differences in recoveries of the marked and unmarked
DIT groups. Because MM greatly increases the number of fish in the catch without CWTs and
the need to recover CWTs from unmarked fish, electronic tag detectors must be employed.

Emerging Concerns for the Viability of the CWT System. The PSC established the ASFEC to
investigate potential implications of MM and MSFs on the CWT program. CWT data was so
central to management of chinook and coho that a special memorandum of understanding was
signed committing the United States and Canada to maintain the viability of the CWT program.
In its 1995 report to the PSC, the ASFEC identified three major components to viability:

e The ability to use CWT data for assessment and management of wild stocks of coho and
chinook salmon;
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e Maintaining the program such that the uncertainty in stock and fishery assessments and
their applications does not unacceptably increase management risk; and

e The ability to estimate stock-specific exploitation rates by fishery and age.

While the ASFEC focused on issues directly related to the PSC’s ability to establish and evaluate
harvest management regimes for chinook and coho, the ASFEC also recognized that CWTs were
being utilized for a wide variety of research and management purposes, such as:
¢ Estimation of survival rates and contribution of hatchery production to catch
¢ Evaluation of hatchery practices and methods, for example, a hatchery manager may
wish to evaluate the effect of alternative rearing or release strategies on survival rates and
fishery contributions,
¢ Evaluation of hatchery impacts on wild stocks, for example, straying of hatchery fish to
naturally spawning areas.
e Establishment of ESA jeopardy standards (exploitation rate maximums) and monitoring
of compliance with those standards

MM and MSFs pose a number of issues for the CWT program. Budgetary implications include:
increased marking costs due to DIT; increased sampling costs due to need to employ electronic
tag detection technologies to detect CWTs in marked and unmarked fish; loss of information on
CWT recoveries of unmarked fish from jurisdictions that do not employ electronic tag detection;
and required modifications to data reporting systems. Technical issues center around the

consequences of increased uncertainty surrounding estimates of mortalities of naturally spawning
fish.

There are, however, other emerging issues that tend to reduce the quality of statistics based on
CWT data, such as, the recovery of fewer tags in fisheries due to reductions in fishery
exploitation rates and survival rates, the difficulty of sampling fish that are sold directly to
consumers rather than being handled by centralized processors; and allocation of a larger portion
of the allowable harvest to recreational fisheries which are harder to monitor and sample.

This combination of MM, MSFs and other factors have led the PSC to convene a workshop to
evaluate the capacity of the CWT program to provide information required to implement
bilateral agreements on fishing regimes and to recommend improvements, which may involve
the use of other technologies to supplement or supplant CWT data.

Cohort Reconstruction

The capability to reconstruct the cohort of tags groups is central to all these uses. The reliability
of CWT-based statistics depends on uncertainties relating to the collection of CWT data from
marking and sampling programs, and from the quality of information (e.g., spawning
escapements for natural populations) to which the CWT data are applied.
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Cobhort reconstruction is performed on discrete, well-defined groups of fish. Reconstruction
requires estimates of mortalities caused by fishing throughout the migratory range over the entire
life history of each group, losses due to natural mortalities, losses due to anthropogenic, non-
fishing, factors (e.g., dam passage mortalities), and spawning escapements.

Cohort reconstruction permits the estimation of exploitation rates for implementation of the
PSC’s chinook and coho regimes in accordance with the following. The total recruitment cohort
size (prior to any fishing at any age) is:

Fo4 A
RCohort =Y Y (LC,,+IM )+ Y (NM,+PSM, + Esc,) Eq 1
[ a a
where:
RCohort Recruitment cohort size
LCy, Landed Catch in fishery(f) at age (a)
IM;, Non-Landed, Fishery Induced Mortality in fishery(f) at age (a)
NM, Natural Mortality of age (a) fish
PSM, Post fishery, pre-spawning Mortality of age (a) fish
Esc, Spawning Escapement of age (a) fish

All of the required estimates to reconstruct a cohort are identified in Eq 1. Quantification of LC,
IM, and Esc values involves the collection of specific data items. For each of these items, the
data matrix is to contain information on the method of estimation, principal assumptions,
stratification, sample sizes, uncertainties, and costs.

Methods
Cohorts are reconstructed from the oldest to the youngest age.
The escapement past fisheries (EPF) is computed by adding post-fishery, pre-spawning
mortalities to estimates of escapement:
E
EPF, =— % __ Fsc +PSM, Eq2
(1-psm,)

where psmy, is the post-fishery, pre-spawning mortality rate for the appropriate year.

The terminal run (7R) size is estimated by adding mortalities by terminal are fisheries to PSM:

TR, = Y (LC,,+IM, )+ EPF, Eq3

[=term
The maturation rate (mr) is estimated as:

TRG
mr, = Eq4
TR, + Cohort

a+l

Stock specific data requirements - MATRIX 4



6/2/2004

where Cohort,,; is the number of fish of the next age prior to natural mortality (=0 for
the oldest age, hence mr for the oldest age = 1)

The number of fish available to pre-terminal fisheries (PFC) is estimated by adding mortalities
from pre-terminal fisheries:

TR
PFC,= > (LC,,+IM,)+—=° Eq5

[=preterm mr, a

Natural mortalities (NM) are assumed to occur prior to fishing:

nmr, * PFC
NM, =——"F—-L Eq 6
(1-nmr,)
With these data items, several statistics of interest to the CTC and CoTC can be readily generated.
The exploitation rate (ER) by age and fishery is:
B (LC e +IM ; 10.)

ER, . =
fose PFC,,

Eq7

The number of fish from given group killed in a specific fishery and age strata (7M) can be
readily computed by rearranging the terms of Eq 7.

™,,, =LC,,, +IM,,, =ER, . *PFC,, Eq8

f.age - [ .age f.age [/ .age

When coupled with estimates of the number of juveniles outmigrating for a population of
interest, several additional statistics can also be generated, such as the survival rate:

. RCohort
SurvivalRate = Eq9

JuvenileOutMigration

For a CWT group, JuvenileQutMigration is considered to be the number of CWT’d fish released
in the group.
The exploitation rate per fish released (ERR) by fishery and age:

(LC e +IM 4 0,)

ERR. .. =
JuvenileQutMigration

J.age Eq 10
The number of fish from given group killed in a specific fishery and age strata (TM) can be
estimated in a manner analogous to Eq 8 or by rearranging the terms of Eq 10.

™ =LC, . +IM = ERR

f age * JuvenileQutMigration Eq 11

[.age [.age [ age

Estimates of various types generated from cohort reconstruction are employed by the CTC and
CoTC in a variety of ways. For example, fishery-age exploitation rates observed during selected
base periods are employed in models to project impacts of prospective fisheries on stocks of
interest to the PSC. Estimates of exploitation rates are combined across stocks to monitor
changes in fishery harvest rates (the proportion of fish available to a fishery that is killed by the
fishery). Estimates of survival, maturation, and exploitation rates for individual stocks are used
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in abundance forecasting and model calibrations. CWT-based estimates for selected can be
combined with age-specific estimates of spawning escapements to reconstruct cohorts of natural
populations. This enables the CTC and CoTC to perform various types of analyses such as
evaluation of the relationship between spawning escapement and subsequent production or
estimation of contributions of stock complexes to fisheries.
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L XTIIVIA - mumoaoﬁswou vlRp oﬁ.ﬁoomm 30018
"yodoup uoodoid Alaysiyy | sauaysij uoius)ai-uou uf podoiqg
ut seiq uo yuapuadsp Agq uojuodold | S191UNOOUS JO SaljjBUOW
S| SEIq {Bl}US)0d papue] jo uoipodold
$18jUnoous pouad 18y AJljEHOpy | SIBuNooUs 10} azis |ebs) sapjI[elIoW
4O s8jBWISS pUEB ‘(oBepools=) | ases|ay oyoads gns Japun sjgelauina [eSeiqng
ajel Ajjeuoul ases|al dnoib Bey ‘Aiaysi4 | A1sysiq pue szIS uoipodold sjewiisy
U Seiq uo juspuadap
Si selq [ejusjod
ysy SOOI
sajel AjjjeIOW asSEIjal « S13jUNOOU] passe; JO papupl-uoN
‘pasn (xxx juswyoeye (eyse|y)Aaning
poyjaw uo spuadap aas) yoeoiddy opIMIIBIS
uoisioald pue seig uoljewisy 10 (4O ‘YA SDHD
UM SBlBA ‘sAanins 9810 podg
‘'s}oyoll Ysid ‘eouejsul
104 Buisn pajeusiss
Jsaney Aaysid
ejel)s uojsuedxa
pue A1anooal Ag Jseney
Kiaysiy jejo 1/ Aiaysy
us pajdwes JaquinN
= uoloeyy sjdwes
sauaysy ‘Aasysly apiM pouad JEEYSED uonoel} dnolb ases|ai ysy SO
e u Buldwes U] 9jel ajdwes 'azis 1SEOD S8u8ysH ‘(abepino)s=) papuejjo | s|dweg ; sbej panesqQO ay) Bunoedwy passel JO papuvy
2IU04O3I2 dnoib Bey asesjal uods pue dnoif Bey} ‘Aisysiy4 | 9jdwes wopuey Apjueoyiubis
10 [ensIp 8104218} 'PISA0DAL {BIDIBLUWIOD 1O} sauaysy
ystj pabbe; jo saquunu wnwiuw %0z |e 0} 8poo
uo Juspuadap si = 8)ey ajdwes Bey Aq ssuanooal
uoisioald ‘ysy jo abe panIesqo
Buiuiuelap vy o ysy 10 18qWInN
0 sdnosb oyloads 0}
sallanooas Buiubisse
u louo ou s
alayj os ‘obe pue ysy
40 dnoib ayj sayoads
apoo Be} sy
POYRIA Pased LMD
SPOYIPA d d
sidwes sapuIelIdun 9z1S 9jdweg uonedNLIIS suoppdwnssy POYISIA UOI}BWIIST pa3da|[od) vleq papaIau ewnsy
udisaq sjdweg sisAjeuy swajf vyeq

XLUD I DIV

v00¢/C/9




8 XNLLVIA - Stuawaainbar vjep o1j10ads 30018
Aisayojey ‘uonjoel} sidwes ‘azis %001-0Z dnoib Bey juswededss | psajduies sem 1eyj Linjal uinyal Aisyojey
u; Buydwses dnoub Bey aseajas Aq wimja: Asyoley Aisyoiey jo fisyoiey jo uoipodoid ur pansasqo sbe
21U0JJ08}8 8104819Y) ‘pPaISA0IBI 300}s Jojeoipy) | ojdwes wopuey / sBey paniasqo
10 [BNSIA ysi} pabbey jo
Jequinu uo juspuadap
sI uolsIoald
ysy mawadoosy
spuno.id Surumeds 03 sfeq)s snjd suinjax L13yd)ely pa83e1 1O Sumumndg
s9jel §S0| Ajienba pajoaye (syunos (sso| YT
Ul saoualagip oy0ads aie Jeah uanb wep “"6°8) savusbe Ag abessed wepiaju| Surusmpds-a1d
-abe ‘sasso] Ayjenow e u Bujuinjal papinoid saje: Ajelopn 68) si0308) cw\
Kisysy pspodasun ysij jo sabe ||y ojuabodoiyjue aysyf 1s0d
‘Buihens 01 "sajel Ajjepuow ‘Buiysy-uou o1 anp
anp saselq jeluaiod JLESUIES synpe Bujuinial
ul passaidxa 10 s9s80] A)f|EHON
Aensn
‘pasn sajel ‘saads "salisysy SOy
Ajljelow jeinjeu jo UIYIM S$HO01S 210J2q HOY0D 0} Sa18l DDA
Aoeinooe uo spuadsp lje 10} swes Ayjepouwl jeinjeu Alddy
Sselq jeljusjod "S88l Ajljepows
[einjeu oyoads
-afe swnssy
sauBysy slajunoous polad a)ey AljeLon SJaUNooU3 IS (ASI)
Jle u Budwes 10 S8jeWiISO pue ‘(abBepoois=) oseseN sajewnysa dnoib Ui ysi- payen SoLIOYSL
oluoR8(s el Ajjepow ases|(ai dnoib Bey ‘Ataysiy oyoads Aiaysid 1101 auy Jo ofjes payew :
.Ul SBIg uo Juspuadsp 0} payieulun ayj sawil} SALIOS[3S
SI selq (e1us)od ASIN Ul ysiy L 1Q paxiew -3ret Ul
40 sagijenowl papue sanijenout
payrewiun)
S19}UNOoUd pouad aiey AjjeHop D10 Aq sanijeLIOW
10 sajew}sa pue ‘(ebepools=) | eses|ay oyioads pasn spoylaw sisAjeue [eSo-qns
ajel Aji[eHoW asesal dnoib Bey ‘Auaysiy | Ateysid pue azig 1I0Y03 98s uoewss
u1 seiq uo juspusdap 12}UN0dUB 104 pue [e33]
1 seiq |ejuaiod uonuYy
-UON
POYIdIA Pased LMD
SPOUIRIN d duins o uoI e uIlls 22 B 33U JJBWI]S
sjdweg sanurelisdufy 9ZIS dlduieg uonedyne.ns suonauinssy POYJITAl uonewnsy pajosfio) ee(q papaau ajsuil}sy
ugisa( dduwreg sisAjeuy sy Bl

XL vInq

¥002/2/9




XALVIA - Stuswaimbaz ejep 21J103ds 39019

(XXX juswyoee ‘pasn {xxx Juawyoene sjuawadenss {xxx jusuyoeye ‘POYJoW BSIE XapU| skels Asyoley (s1ordunt
29s) yoeosddy | spoylaw uo spusdap aas) yoeolddy Buiumeds |einjeu 29s) yoeoiddy ‘spoyiaw annD-ay) $s9| Juswadeoss oyivads oSe
uoljewIsy SBIQ PUB UOISIOald uonews3 4O uoeWSS uofjewsy -lapun-ealy ‘11am ‘ofel Bujumeds |einjeu p
UM Sallep Yum ssliep 10§ BJBNS UM Sallep ui abueys *ainydesss 0 uofysodwod -K1aysy Jo
-yiew ‘uoisuedxs (xas Ajqeisyaid uornjeuwiss
wopuel payneng : buisn pue) 8By | 10y pasnbal)
palewysa sl wnjens o} suonendod
Juawdeosa |einjeu |ejo. ‘
[ednjeu
pajeIoosse Jo
(xxx juswiyoepe ‘pasn (XXX juswyoeye shens (Xxx juswyoene "PoOUlaLll BalE XapU|
29s) Yoeoiddy spouyjaw uo spuadap ass) yoeoiddy Aayoiey yum ass) yoeolddy ‘spoyisw saIng-ay)
uolew3sy selq pue uoisioald uopewysy | suopedo} Bulumedsg uopews3 -lapun-ealy ‘jam ‘ojjel
UlIM saliep Yim Ssuep UM SaleA uy ebueyo ‘aimdesss
el ‘uocisuedxs
wopuel psyiens : Buisn
POJELUIISS S| WNjess 0}
juswdeosa |einjeu je1o L
EETENRED) pajuUNo3 si Juswadesss
300)S 101EDIPU| fayoiey jejof
wnjeJis o} Juswadessy
|ejo1 / pajdwies JaguinN
= uoyjoey) sjdwes
spunoib ‘uonoely sidwes ‘azis °,05-0 | dnoib Bey Aq sAens juswadesss ps|dwies sem el spunoib bujumeds
Buiumeds dnoib Bej eses|as Aayoiey yum Buiumeds wnjess ul juswadeosss uo pansasqgo sbej
uo Buydwes 21048184} 'PIISA0DBI suoijeoo; Buiumedsg |einjeu jo 0 uojpodoudy
oloIo8|8 ysy pebbey jo ajdwes wopuey sbej paniasqO
Jo jensiA | Jegquinu uo yuspuadsp
S| uoIsald
POURAl Posed LMD
SPOURIN d d
srdwes sanuielIddUf) az1§ sjdueg uopedNeLS suonduinssy POYIIIA UOnBUIISH pa33a’fI0oD eie( papasu deuwnsy
udiso(q adwesg sisAjeuy surd] vyeQq

XLUD | vIvq

¥00¢/C/9




01 XALVIA - stuatraimbai ejep o13102ds 30018
I ! S
-punoil Surumeds 0} sAeI)S 1B} IOALL Y} 0} UNI A19Ud1eY [810} 3Y]) JO uoruodoid
oy} St a1e1 AB1s O[IYM “UISLIO A19dJEY JO ST Jey) Juswadeoss punoid Surumeds (2103 9y Jo uonodoid a3 st ajer uonnqLiuo) (1)
Mmz__mmto_t aseajal sdnolb UMOUY ‘gseajal pue buibbey apoo be) (sou12ysy 01 SIDILSUING
~-aid Joj Bununoooe jo Bey Jojeoipul iy st BupeiBiuno usamiaq saljijedow o) | Ag pebbe) ysi |B1oL . )
spoujaw uo spusdap ysy pabbey |  Bujunoooe 'ysy pabbe} jusuninoal Jo saquiny
selq jenus)od JO JogquInN BunesBbiunno sjewiss jo o5
0} SpoyIawl snouep 1811] 0} Sajel
[BAIAINS JO
UOTIRWIIISS
103 paainbax)
qsy
pag3el JO
POURIAl Posed LMD
Spoylrd
%_ n_%_n_% CETRH A RERTI{g] az1§ sjdwreg uonewdLNS suondunssy POYISIAl O BRWIISH pajdv]o) vye(q papaau ajewilsy
udisa( sdweg sisfjeuy sway] e1eq

XL vIn(q

$002/T/9




[T

XTDILVIA - siuswaiinbai vjep o1y10ads 39018

S210UA3. 1ISAWO(]
010D D1

XLIJEUW BIRp 99§

[eInieU pue SUIYSIy
PapueRl-UOU djeWNSH

BIEp so1ouade onsawo(] | 9seqeiep opma 1509 DJINSI

Sunuodar 10y sprepuels DJNSI 01 UONJBULIOJUT AIDA0D1
3ey pue Surjdures jrodoy

$59901d A19A0021 S910UFE J1ISAWO(] opoo 3y Aq

Bey ur spr1 sstw “s8e) o[qepeamUn
‘surd ou ‘speay 1s0] 10}
1UNOY9E 0] SPOIYSUW PAZIpIepuelS

1soATey Ul sSe) JO UOnBWNST

PaZIpIEpuLlS SPOYISA

SA1OUdFE O1)SAUIO(]

oFe pue dnoid 2se9[a1 UO
uoIeULIOJUI s9pIa0Id 9p0od
8e] ‘s3e) peal pue 104099y

‘spourad awp
pUE S2LISYSI] OJUT UOTJBOIIRIIS
‘sojer Zurpdures 10J SaUI[apIN.D

S9I10UDFE O1)SAWO(]

spunoid urumeds pue
sor1ayoIey ‘solysy sjdweg

1owadedss
Surumeds 10 L1101
pue so1IjelIoW

popue] A19UsL]

So1ouage onsaWo(] | 9seqeiep AP 15809 DANSI

01 v1ep dnoid aseayar podoy

210D DLD oz1s dnois

3ey 10§ saurepms 20y-py
dnoi3 3e) pue Aoua3e SIadeuBRW J1ISAWO(] sdnoid ases[a1 1D *}SaIR3UI
9sBaTal AJIIUapI sop0od anbrun ‘310D OLD ojeurdoxdde Jo wO1O9[RS | JO S)001S Juasaidal 0}
ys1y Jo sdnoi3 pauijop
-T1om “9121981p AJIuUap]
s108eURW O1ISSWO(] S)00)S
‘110D DID pue seare uononpoid
Jofew Jo uonEONUAP]

POYIIAl Paseq LAAD
uonBuIpI00) JOUM JIBUM §S900.1J

XLV $S2204d

¥002/C/9




4!

XDILVIA - siuswaambai eep oryroads o015

"S9JBLUTISS 19)owered
pa218e Buisn Spoyiow PIEpUR]S

Sarouade J1ISAWO(]
D100 DID

“uowyes

J00UIYd J0J UIeLIdOUN SI
Aiqedeo sty suonendod
[eInjeu payIewWUN I0] S9JLl
uore)iodxa jJo sojewnse

oy apiaoid 03 dnoi3 (g
payreumun oy} asn 03 9[qrssod
3q Aew 11 JSIA UHM

"$91RWII)SS I9jouered
paa13e Suisn SpPOYloW pIepuLlg

sarduagde onsawoq
0100 D1LD

"syoedwir pue

TUSUNINIOST [B)0] 9JBUIIISS 0}
(unr reutunidy 10) Juowadeosss
[eINJBU JO SOJBWINSD
o1j102ds-a8e 01 parjdde

9q uBd SY00]S 10JBOIpUI
LMD 10} soje1 uoneyiofdxs
o1y102ds A1aysy pue

98® JO SILWIISI T8y} SWNSSE

uat ‘JSIA JO 20usqe oy} Uf

1S2I21UI JO SO03S IO
suonendod [emjeu uo
s1oeduwr Jo uonewWnsyg

‘S9jewWNs? 19jowrered
paai3e Suisn spoyjoul pIepuels

Sa1oU3E O1SAUIO(]
2100 01D

dnoi3

3e} ® 10] pases[ar equinu
AQ POPIAIP JUAUIINIOST
Jo 93e 1511 1B 9ZIS 11010))

pooIq pue 3201s Aq

91eI [BATAINS SJBWINSH

"SoJRWINS? IdjaweIed
pa31de 3uisn spoyjewl pIepuels

$910UaSE J1ISaWO(]
D190 D1D

dnoi3 3e} ® 10] 9ZIS 11040

£q papIAIp A10ysy pue
o3e oeos I0] Sauifeow [y

A1oysy

pue 93e o01s Aq sajel
uorneyrojdxa ajewnsy

SJBUWINISY Iorowrered

sarousFe o11saWo(]

Usiy pag3e; Jo Judwadeoss

SOZIS 110409 JjewunS

paside SuIsn Spoyjow pIepuelg ‘310D ‘D10 pUE SoI}I[E}IOW [[B WING
sonjI[RLIOW
POYISIAl Paseq LMD
uoneUIpPI00)) LOUAA JIegM $S9004J
XLV §52204]

+00¢/2/9




