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) Introducticn

It is well known today that molluscs are able to concentrate
micropollutants (e.g. chlorinated hydrocarbons)} in their tissues from the
surrounding sea-water. When animals of the same species are living in the
same conditions, the average concentration of a contamineant determined in
their tissues after a sufficiently long exposure time should reflect the
mean concentration of this substance in their environment. On the other
hand, chlorinated hydrocarbons are normally present in sea water st very
low concentration levels and it is much easier and less expensive to
determine them in bioclogical tissues than directly in sea water. Mussels,
in particular, have been considered as good indicators of chlorinated
hydrocarbon pollution of the marine epvironment and this led to the
development of mussel watch programmes in many countries in the late
sevenlies (1).

The present intercompariscn had a double aim: first, it was
intended to give to laboratories dealing with chlorinated hydrocarbon
analyses of mussel tissues an opportunity for checking their analylical
performance. Then, it was judged highly suitable for these laboratories
to have at their disposal a reference material made of mussel tissue with
robust estimations of the "true values" with respect to several
chlorinated hydrocarbons. Such a material would allow chemists to check
the validity of new analytical procedures.

2. Scope_of the Intercomparison

Each participating laboratory received a sample accompanied by an
information sheet and a report form. Participants were requested to
determine as many as they could from among the following 9 components:
Aroclor 1254, Aroclor 1260, Lindane, Hexachlorobenzene (HCB), Aldrin,
Dieldrin, pp’DDBT, pp’DDD and pp’DDE. The International Laboratory of
Marine Radiocactivity, however, expressed its interest in receiving results
of individual isomers of PCBs instead of results in terms of industrial
mixtures.

In total, 42 laboratories from 17 countries expressed their
willingness to participate either in the Worldwide or in the Mediterranean
Intercalibration exercises.

At the end of this exercise 27 laboratories from both exercises had
submitted their results, the list of these laboratories is set out by
country in the end of this report.

The analytical metheds used by the different laboratories are listed
in Table 4 with the lab code numbers.

In order to have more confidence in the concentrations in this
sample, we report here the results obtained by participants in the two
different exercises.



3. Description of the Material

About 600kg of Mediterranean mussels {(Mytilus galloprovincialis)
were collected from a local supplier. Soft tissues were separated from
the shells which were discarded. ffter freezing, soft tissues were
lyophilized under a vacuum of 107! Torr.

Lyophilized tissues were ground in a mixer made of stainless steel
and glass only. The fraction of the material passing through a 150 micron
sieve was collected while the residue was again ground in a porcelain ball
mill. After grinding, the resulting powder was then sieved and the
fraction passing through a 150 micron sieve was added to the first portion
of powder.

Homogeneization was carried out by mixing the entire quantity of
powder having a particle size of less than 150 microns in a stainless
steel rotating drum for 100 hours. Then, aliquots of 35g weres packed into
glass bottles equipped with aluminum screw caps (labelled MA-M-2/0C),
Teflon tape was then wound around the cap to minimize the contact between
the sample and the outside atmosphere.

The homogeneity of the material for chlorinated hydrocarbon content
was checked by determining the concentration of Aroclor 1254, HCB,
Lindane, pp’DDE, pp’'DDD, pp’DDT and Toxaphene in ten subsamples taken
randomly from the bulk of the powder befere packing. Determinations were
performed by gas chromatography using both "packed" and "capillary”
column techniques. The variance between samples could be explained by the
analytical variance for each element determined. This material was,
therefore, considered as homogeneous for the purpese of the
intercalibration.

The water content of the lyophilized material as determined by
drying to a constant weight at 85°C was found to be about 6.5%. Since,
however, the moisture content can vary with changes in ambient humidity
and temperature, 1t was reccmmended that the water content of this
material always be determined in a separate subsample (not that taken for
the analysis) by drying for 48 hours at B85°C.

The participants were requested to make at least one, and if
possible multiple determinations of each chlorinated hydrocarbon and to
ccmplete the corresponding report form attached to the information sheet.

The concentrations reported by participating laboratories are
calculated on a dry-weight basis. Participants were requested to give
their limit of detection rather than the statement "not detected" when
this situation arose.

4, Evaluation of Results

The data provided by laboratories participating in this
intercomparison exercise are listed in Tables 1 and 2. The treatment of
the raw data involves the application of Chauvenet’s and Dixon'’s test for
the identification and rejection of outlying values.
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The data provided by participating laboratories were processed by a
special statistical computer program which has been used already in
previous intercomparisons organized by the IAEA. This programme uses
non—parametric techniques and hence does not assume a particular form for
the data distribution. Outlying results were eliminated by a
distribution-free procedure (2,3). The medians and their confidence
intervals were accepted as the most robust estimations of the true
values. The confidence intervals of the medians were estimated from a
Table given by Remington and Schork {4). The evaluation procedure which
was used is described in Appendix 1. The results are listed in Table 3.

5. Discussion

. The range of concentrations of chlorinated compounds in this
particular sample of mussel tissue is between the concentration ranges
observed for Copepod (MA—-A-1/0C) and Fish (MA-A-2/0C). The relative
uncertainties obtained by participants, expressed as the ratios between
the % standard deviations and the means for different compounds, are also
between those obtained for the two previous samples. It is also apparent
that the lower the concentrations are, the higher are the discrepancies
between results reported by the laboratories.

Intercalibration exercises arranged in order to increase the quality
of analytical caepabilities of envirommental laboratories demand samples
with organochlorine concentrations of the same order or higher than those
found in sample MA-M-2/0C, if any further comparisons on the techniques be
made possible,

Note

The JAEA will appreciate all remarks and comments from analysts
using the mussel homogenate MA-M-2/0C on the basis of this
intercomparison. If a sufficient number of new results are received in
the future, the data base will be revised and a new repori will be issued.
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APPENDIX 1

Data handling and statistical evaluation

The participants were raquested to make at least one, preferably

more separate determinations of each compound and to report the results of
all determinations as net values, i.e., after correcting for the blanks.

The main stages of the general statistical procedure used for

evaluation of data were as follows:

1.

(g8

Laboratory means were calculated on the basis of the reported
individual determinations.

All laboratory means for one compound were trested as a set of data
points and arranged by their ascending values.

The set of data was tested for outlying results and the outliers
were rejected, using the following procedure:

- the data points most distant from the mean of the set were tested
sequentially one after the other:
- for every tested point an h-value was calculated:

ho= (x5 = Tpp) (Spep)™? 55_1) -1/2

x: - value of the point to be tested

%p-1 — arithmetic mean of the set without x;

Sp-1 ~ standard deviation of the set withoug X

n -~ total number of the data points in the et

where:

- if the h-value was found to be larger than 3,162, then X; was
rejectad as an outlier at the significance level of 0.05, and the
testing procedure was continued for the next most distant peoint;

~ if h was smaller than 3.162, then the point was provisionally
excluded from the set of data and the next point was tested. If for
this next point the h~value was also smaller than 3.182, both points
were accepted, and the procedure was finished, however, if for the
second points h was larger than 3.182, both points were rejected as
outliers and the testing was continued for the next data points of
the set,.

The overall median was calculated in the usual way and its
cenfidence limits were found in the table given by Remington and
Schork (4).



‘pojodad s3[nsad oy :°Ja°u
g atu TECu GE681 A1 AU LA | dtu L0 29
‘1'u N ‘1°u ‘3'n 6' L2 £ 8y 1°0% -1°u ‘3-u 7G
T1Tu Aty Aty 1A L ¥E tau 29 1 v°a 19
G2 *acu '8 002 Ly £ 11 G0 G'¢ gt
4°8 catd ‘ata G16 64 7 FAY A v £V
ttu tJaTu tETy 8811 91 ATy 9y 1 | AT
taTu Tatu Tty 034 ¥ 9l AU G'el G0 G0 ( (117
9z “31°u c3eu <1-0 cq1°u S b 1°0S ‘I'u e 6¢
8791 09461 Tau LI FAS 1% 1 4E 621 B g1 LE
048 tacu cJatu Ty 063 Tt 0891 091 vel 9t
rata sxta Tacu 042 8°0¢E 6°%8 g et G0 L0°1 |72
Tatu sJrea Titu L6 (474 Tt Gge G'1 L rAS
*atu Tty ity 009 QL Tatu €S G'Le 0céz i€
‘atu T1ea ‘e 0L2 Gl 25 g% 2’0 L1 L¢¥A
c1tu ¢0%° 3¢ tJaTu A £28°L9 9Ly "9F £0°VE a0 ‘xtu 12
S'v tacu ti°u 14181 7 g 'Ge *atu £°EV 2 £°¢ 02
au x1-u a1 u el ‘du *a'u "Xy 19°0 £6°0 61
tatu tatu Tatu 69°GLG 68°1b 88" e ¥0 208 b2 V8l 9g£°2¢¢ L1
a1y *I°u *atu 106 £°¥l *atu 1°08 ~xiu “au a1
R taru ratu £°'919 419G 2°9¢ it sJatu ¥6°9 gl
Jru 1 a a‘a AN e £9°L 6E°6 TaTy 290 174
LGS0 bot 8E°1 WA £°9¢ v 9E Gé'éa *2cu 8.2 A |
tatu tJatu 6°¢ 09 1€ 5474 04 [ St It
dtu *atu £°1 3O G'LS L'6b 1°Q 1'a 0°¢ ]
TATH catu LT70 8irl G LT L 8V L9l a-u v'e £
£°1 ol A G032 £'61 £°461 £°61 *atu ‘e A
At atu F | 061 AN $1r £k gG'o 1°8 1
utaptorq 09214e1o0ay =o=|m:mw< yGgla01a0y i4d.,4d  ggq,dd m:a.mm a0t auepuly oN spojy "qet

(Wdrom Lap 3/8u) D0/Z-W-YW_10)
sat1Jojeaogey sutjediorjsed Aq psjaodaa suorjeajusouod punodwod auldojyooueday TC{



(%0LL) (%9%) (%62) (%v9) (x%89) (%2¥) (%vs  (%09) (%2%) (%)
LG+ G o1 EXHE 0gE+ 61+ GLi 0+ 90+ "1+  “aeqQ ‘pueyg
£°'G 91 081 065 £E gg LY 1 12 a8eaoAy
891~ 6°2- 203" 2veg- givl-  GL- 26— 108~ Z- p- @3uex s uoxiq
-15°0 ~L1°0 -0l -GEl -1 -t -6£°'6 -2°0 ~-25°0
L 9 g 32 £2 91 22 A L1 1821 s, uoxiq J9)e
sjInsat Jo of
(%99) (%94) (%081) {(%0v9) (%8%) (%2Vv) (xG) (%09} (%29) . (%)
g i+ 6 0+ 069+ o8E+ 614 Gl 0Z+ g0+ 171+ “as( puejs
£°2 g1 oLs 066 XS g LE 1 12 aBuaany
G p- 6°2- 0951~ gibi- GL— rATS 1°08- - v- agued
-LG°0 -L1°0 -0vl -G8l -1 -€ -6E£'6  -Z2°0 -25°0 s  JPuUaAnuy)
. 1593
4 9 1 FAA £2 9t A 21 L1 S.13usanuyp Joyje
511n8aa JO ON
{%042) (%201) (%0£1) (%001) (%021) (%001} (%01g) (%0L2)  (%092) (%)
008+ VL g+ 0691 OELt 86+ gL+ ovet 094 g% ‘A9 puels
11t 95°2 0L 024 gy vS 011 92 02 sfeaoay
LS 0 Lo ovl Set 1> g 68°6 2°0 290 anjep Uty
048 $'g 0941 029¢ 062 88" biE 089l vzt 022 anfep ‘xel
g L v £T G2 LY Ve H | €2 S3Nsad Jo oN
urapyolg  HOH-wyd[v Qugran[ooay pugireiooay  gaa,dd  gaq.dd o gqa,dd 9o suuyput

-~

(1o Lap 3/3u ur sonjua pajrodaa)
00/2-W-VIW 19ssnp Ul sUoijedjuaouos punodiiod suiaojyoouungap :g dqey,



(senyea pejdaocose g uey) ss9]) 3s9] oyy L(dde o} sjqrssoduy {1}

§'v -~ 9°0 g2 g uLIpiatg

(1) ~ 002 v 09Z1 Jofo0uay

006 - 0L2 06Y z2 vGZ1 Joydoay

(v - S v HoH-euydty

Sh - £°92 2¢ 22 1gq,dd

v - €& A7 ol aag dd

29 - 61 v 22 dqq.dd

Gt -2°0 L9°0 L "4°0°H

b'E - 01 £°2 9l auepuI]
(G0°0= o) pajdenoe

[eRI UL 20uaP1 JU0) ue i pop S1INsSsa Jo Jdoquny spunoduo?)

*00/2-W-VW o1dues jossnu 3y} UT SINPISad
autJofyoouela0 JOo  sanjes ani}, Sy} JO SUOTIRHT]ED }SNYOL }EOW & SI1GEL



D022 1& 1lodoajadng uo
(%66°1 ‘%5°1) 1-30/L1 AO

(gz:cL) I0uryg

VAY1d/auexey (g4

D062 :fui proy suexal 14 1TYxos
Jo0SE 1=2d otanydyng ldn-ueal) 12D BO111y Ut suexsy 1t
diiM qaosomoay)y uo
9648 %4+1-40 %01
0,802 100 suwvuad/M uorjinie 1938 jayxog ut
0,0V :Bul woT{Ig :uorieaudey (1:1)
0£Z 31ed putuniy !dn-ueain HOY ‘HO®W C1D°W ouexsy 6
uanjod [ISTJI014
uo suuxsil/IaYid %41
M qlosowoayy uo [-jib %G pLoy
0,081 10D oranydiny :dn-uwaipn
0,022 :ful 12D ed71118 391Yyx0s
D.0Ve 120 SLAQ pue sqdd HOH ‘HIOPW ut suexsp £
dHM qIosomoay)
uo ggas %G+1A0 %01 JUIZUSY puyg DUBIUDS 9110
20502 190 /M nornga (93 umajoxyad
DobVE ful BO111Y8 :uoljmaedag 0SCeN
o008 300 eutuniy :dn-uesin HOM 'HO®W /M Jsputran A
J0081 1& M
glosowoxy)y Uo -4t %S wny{ed [1STI0L
00002 18| D woay) sen  9jeOS0UDIN U0 IuBxay
uo (02 04 %4 Y1 uworingy dn-uwe))
0p0£2 :ful wumio) [#n BVOTIIS SLQQ SUWNTOD g Y3TM Db 1°1Yx0s
D002 321 pue sgnd uotyjeaedog pPuB HOH ‘HOPHW ut suexay 1
suotyipuoly HH s2aNpad2oad dn-jiopm uo LU {Juo) uoyjoeayxy Jaquiny
9pon 2«.:”
sotaojuaoqe] Buyyndrotiaed a4y Lq pajsodaa siysAfeue jo sposl - 21qe}



(1:2)

fouey)ap
Jo008 e :8praoTyH
3a10doojadng uo puaiyop
(%66°T1°%G°1) 1-4D ‘LT AO (1:1) eutumyy-eOTI{TS STuosealif 61
OTUOSBIY )
(1:1)
00012 1® auo3a30y
qIosowoayy)y uo 00g D4 %01 play +1943d
D028 ‘320 osranyding :dn-uesi) umsjoa3ad JA|
J0002 I®
M glosowoxy) uo
(%96°1T ‘%S°1) 1-40 ‘L1 AO
00682 fur piov auexay
D0GE2 320 oTanydng :dn-ueey }9[yxog g1
D012 e
M gaosowoay) uo
(%66°1 ‘%G°1) 1-40 ‘LI AO
0062 :fuf pioy [uexs
00008 324 oranyding :dn-ueayp JBTYXOSg Gt
M giosowoay) uo
(%G6°T ‘X%G"T) 1-40 ‘LT AO
00062 :fux pIoy auexay
D000E 39Q oranydyng :dn-uesip 181Yxoyg i
D0SL2 :fuy
2000E :1°04 (1:1) ®pTIOTYD
utu/p,p SUITAYISR isuexsy 74 QPTIOTYDH
3® Do082 ©31 DoSLI 'Boad L suexay :id aud Ay ol
wGzZ ‘PG A4S BOITIS pasng 1511014 :dn-uway) 21U0S BIYN 21



(WGZ) T AO BOTTIS pasny
ut/g, 1€ 0,022 ©3 dn
usyy (urng) 9,091 UIAQ

D042 :a030afuy auo3a308
D000E :J03939%9q voszH idn-ueai) Jtuoseain ve
M quiosowoayn
uo Qle A0 X9°2 4 LT AO %3
K qlosonoayy 1811013 vo
o gIg AC %I + 1A0 %g s2pionysad  pro aoyyo
00062028 :a010efug woljy Jqa pue sgdd jo ajelede A3
00008 :1d030839(g uoijeaedss pue dn-uesay) ualjoer)xy A
uoiioafur uunjoos—uQ
utn/j,9 18 9,052 01 2,001
ut/p,02 18 D001 °1 0,09 (r:1)
('p-1 wuzg " ¥ wgzZ) ZG-AS {dn-unayo ou) auanjol/Houe}oo
apou I0-HHD *say J, Jojg ~0ST Uotloellxs
uoy sarjudau uy (11o%) 6 Hd avjem 1 JuBATOS uoljeq
BurJojiuom wot 9{3ulg g ut sydwes parap 2G| uorjippe paepuels -[1ISIp wesls 1
Ut /o, (0£:0L) ®praoTyox
18 Do09g 03 dn uuyy 2oyl TAYI9tq :pd
‘utm gz 10j 9,04, “Bouad I epraciyn SuUITAYIN ‘gd aprIOY)
WGz ‘PG AS BOLTIS posny  SUITAYIONH/OUBNIY Zd% U AYION
20012 :fug suexsy 14 puw
Aydeadoy oM ‘HOPKW BULX3Y]
D000 124 —euwoay) jreriofg pLoy aranjing PIYXog T4
J6o061 1 puexa]] ut
(%%°2 ‘%G°3) 002 DU “1-J40 29N 14419t a6Z :2d
20013 :fuy Quexall 14
. Aydaeaitoy HULX|
J009¢ 394 ~ewoayn (e eorjls HOX ‘HOW 12iyxog 12



.:.::\UCMN e DCQMN
0} dn (umt g) wIw/D,GZ I
Dp06T 03 dn (utw [) D,091
QUOOTTTS [Ayjaufiuayd %Qg

1i8ta07] :dn-uesy)

(S1:GE0G)
ZI0PW/NOV/ouexal :zd
suBxXal 14

suumjyoo 0H Z {(1:1)
pPUB UOTI}BATISP SUOJ}AIR/FUBXIY

wmijod "prT UMEGtQ X wgj 1IstI07] uoijlvaedag 1eotway)y o228 (g J9pualy A 14
‘utw/D,2
18 Do012 031 dn usyjy ‘Pt w0 [ ‘umnjoo
(utw 0Z) UTW/DuT I8 D051 sse[8 ut (1:2)
o} dn uayy {(uiw gg) DL0ZI £021Y :dn-ueal)n auojade /auBXsH ov
‘utu/ Do 38 Dp042 ©3 dn
uayy (uiw g) ugw/p
ob 18 Do0VZ 031 dn usyjy
ulE/deb 38 Do022 03 dn
oy} (utw g) utu/H,0z I ‘s1y g
00081 0% dun (utm 2) 5,09 suejuay
uunjod g9 g [1sdD wgy €031V :dn-ueayp I9yxos 68
aanjerodus] Wood
- je sAep g
00061 e @ giosomoay) uo 128 J103 (ouexay)
0LZ A0 %46°1 + AT AO %G'1 ®BOT[IS pue pOSZEN Yitm sTSA] uorjiBaqITINbD
Do00¢ :d030938(Q uwnjod Aydeadojewody) -ojoqyd AN :ddq.dd juBATOg LE
‘utu/dab
1B 05092 0% dn 5,001 (t'n)
(*p'Y wwz- g Ssuexay/JIoyly %0G pue uLI0J0I0 [YD/ JouRy }ol
wgg) gG-dS BOI11S pasng %Gl ‘%9 ‘1istIolg 11y*og 9g



uM/,g 1%
Do061 03 dn (uww g} 9,991
SOWG RV qrosowoat[)y uo

96 J5 %970 + 1 JU %82 (1:6)
Do0G2 :dopdafuj 194319 [4Ay)191p/auexay
proy
Jo00€ 1030339 aranydgng :dn-uesajy  HO¥ ITIoYoOV (£:0)
au0}908 /ouexay 29
UIN/Dol 38 Do012 °% 0,081 uotjepixo
0o00E :30303fu] potjruodes ‘y0g5zH (9
00008 :10310839(
Ut qIosSOoWoIY)H petjtuodes ‘oSzl (4 2 suexsy Yiim
uo ggds %9°0 + [ 40 X8°¢ vOseH (e JTuosvI}I) A
Ut/ J61 18 9,012
03 dn (uwm g7) 2,002 p1oy  (lstaoqg uo
00022 :10308fuy oranyding :dn-uesid (wgg) pg WS auexsy
00082 10713a39¢ 1I1sti0]4 wmjod ALaejjrdeo joMoyg 19
‘UTH/H5,91
1® DoGLZ ©1 dn DL0ZT proy suexay
1 AO WG~ Z[ ©OT11S pasng oranyding :dn-ues{) ¥ Yxes ov
auexay Yjtm 1Ista0f4 uo
uoljuavdas 94 1o
O3o0ET e 11 Mo %9 pue dn-ueai) Aaep[ided mma [o.1)ad
DoGLl 1 1 40 %9 (08:02) 1243d pus (poxyoed) /3unyae
JDo00E :40303%9q wnaed1ad/Wod l1staold suanjoy “H°h 2 Jopuaty N 7



LIST OF PARTICIPATING LABORATORIES IN THE INTERCOMPARISON
MA-M-2/0C
(in alphabetical order by country)

BELGIUM

Institut de Recherches Chimiques
Ministere de 1’Agriculture
Museumlaan 5

B-1980 TERVUREN

CANADA

Department of Fisheries and Oceans
501 University Crescent

WINNIPEG, Manitoba

R3T 2NB

Gouvernement du Canada Peches et Oceans
1001 rue Pierre Dupuy

LONGUEUIL, Quebec

J4K 1Al

Ministry of Agriculture and Natural Resources
Department of Fisheries
NICOSIA

FINLAND

Institute of Marine Research
P.0. Box 33
SF-00931 HELSINSKI 93

University of Helsinski
Department of Public Health
Haarrtmaninkatu 3

SF-00290 HELSINSKI 29

FRANCE

Institut Scientifique et Technique des Peches Maritimes
rue de 1'Ile d’Yeu

B.P. 10489

44037 NANTES Cedex

Laboratoire Central 4’Hygiene Alimentaire
43 rue de Dantzig
75015 PARIS

GERMANY

Bundesanstalt F. Gewaesserkunde
Kaiserin—-Augusta—Anlagen 15
D-5400 KOBLENZ



ITALY

Institute of Marine Biology - CNR
Riva 7 Martiri 1364/A
31022 VENICE

Instituto di Biologia Ambientale
Universita di Siena

Via delle Cerchia 3

53100 SIENA

Institut of General Chemistry
Universita

Via le Benetto XV, 3

16132 GENOA

KUWAIT

Central Analytical Laboratory

Kuwait Institute for Scientific Research
P.0O. Box 24885

SAFAT

NETHERLANDS

SOUTH

SPAIN

Delta Institute for Hydrobiological Research
Royal Netherlands Academy of Arts and Sciences
Vierstraat 28

4401 EA YERSEKE

AFRICA

National Institute for Water Research
C.S.I.R.

P.0. Box 17001

CONGELLA 4013

Instituto de Investigaciones Pesqueras
Paseo Nacional s/n
BARCELONA

Escuela Universitaria de Castellen
Apartado 224
CASTELLON DE LA PLANA

Facultad de Ciencias Quimicas
Departamento de Quimica Analitica
¢/ Doctor Moliner

BURJASOT (VALENCIA)

Facultad de Ciencias Quimicas
Departamento de Quimica Tecnica
Apartado 99

ALICANTE



Centro Cceanografico del Mar Menor
¢/o Magallanes, s/n
SAN PEDRO DEL PINATAR

Institutoe de Quimica Bio—Organica
c/ Jorge Girona Salgado, s/n
BARCELONA

Escuela Nacional de Sanidad
Ciudad Universitaria
MADRID 3

Institut of Chemistry of Sarria
Calle Instituto Quimico de Sarria, s/n
BARCEIONA 17

SWEDEN

National Swedish Environmental Protection Board
Special Analytical Laboratory

University of Stockholm

Wallenberg Laboratory

5-106 STOCKHOILM

. YUGOSLAVIA

Center for Marine Research
Rudjer Boskovic Institute
P. 0. Box 1018

41001 ZAGREB

Center for Marine Research
Rudjer Boskovic Institute
Paliaga 3

52210 ROVINTI



