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Abstract: In order to investigate the distribution of microplastics in the water body of Ulansuhai, different densities, sizes and shapes
of microplastics at different locations of the lake were observed for abundance by test methods, and the effects of properties (density,
shape and size) of the microplastics on the spatial distribution were analyzed at the same time. The results showed that the abundance
ranges of microplastics at different sampling sites in the lake with density ranges less than 1.0g/cm’, 1.0 ~1.2g/cm’ and 1.2 ~1.5g/cm®
were (109.5+17.3) ~(642+£160) n/L, (160.5+£57.3) ~(588+104) n/L and (124.5+47.5) ~(502.5+80.2) n/L respectively. For the
microplastics with density less than 1.0g /cm’, the abundance in the lake increased gradually from north to south, for the microplastics
with density 1.0~1.2g/cm’, the abundance in the middle of the lake was higher than in the north and south of the lake, and for the
microplastics with density 1.2~1.5g/cm’, the abundance showed a decreasing trend from north to south. the abundance ranges of
microplastics of sizes 0.05~0.5mm, 0.5~2mm and 2~5mm in the lake were (70.5+8.8)~(805.5£154.7) n/L, (178.5+21.4)
~(742.5£112.3) n/L and 0~(217.5£22.8) n/L respectively. The abundance of microplastics of size 0.05~0.5mm showed an increasing
trend from north to south, and of sizes 0.5~2mm and 2~5mm showed a decreasing trend from north to south. The abundance ranges of
fibrous, fragmentary, membranous and massive shapes of microplastics were (499.5+92.3)~(1126.5+228) n/L, (30+4.8) ~(151.5+£31.6)
n/L, (4.5£0.8)~(229.5+61.6) n/L and (1.5£0.2)~(12+3.9) n/L respectively. The fibrous microplastics were dominant and evenly
distributed at all sampling points, while the fragmentary, membranous and massive microplastics were of low abundance without
obvious regularity. of all microplastics identified by Raman spectroscopy, polypropylene (43%) was the most common type, followed
by polyvinyl chloride (18%), polyethylene terephthalate (18%), polyethylene (11.7%) and polystyrene (9.3%).
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Fig.2 Distribution of microplastics with different densities
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Fig.4 Distribution of microplastics with different shapes

2000 |

EvA=D iy el

1500

it $(%)

500}

1800
1600+
1400
1200
1000 f
800
600 |
400/ |

1000 |

1500
W (om)

g,

500 1000 2000

() PE

2500 3000

@ PVC

]
||

2000 i
[, :M' \W,\.,.,‘ b Mo ,’\‘H

500 1000

\
\
\
gl Y

1500 2000

B (em™)

)
w’"‘* ,‘ﬁ\

2500

\*‘

I

3000



7 34 AT A B BRI AR 18 7 AT R B 5 D 3% 3321

25000 -

20000 *

&

15000 |

EILHE (%)

10000 -

5000 -

“s00 1000

j () PET

Imm

1500 2000 2500 3000
HH(em™)

K5 ARG R 4 = e i

Fig.5 Raman spectra of different types of microplastics

o7 2 6 v WU 7 s Ak R A 2 6 R i B
AW v A 2 DR )i T K A R AR
FEA OB E PE L B TP SR T 2
Tl S B AL Ak S ) I R ) AT S A T A R
7,130 MREASERI 128 AN % 8 A OB k] A
TR M(PP,43%, 8] 5(a)). 28 245 (PE,11.7%, & 5(b))-
TR LI (PS,9.3%, 1 5(c)). BHALHM(PVC,18%, K
5(d))FIER X 2E — g 2 BE R (PET,18%, & 5(e)),5
T AN [RI R T B S () S oy 2 e v B i) S o,
D &5 LR W AR IR R 98.5% Ay sk X8 el
ARSI TR AR 23 RN T e 7 v st

CIE:S
3 Wig

AT ORI AT 5T K 22 02 N3 Bl Al
RS M AR . A AT AN D
i S 56 AR R R DL R 1 B o S i
U MERE SR IF TIPS 155 S N
AFE R ROF S TR R B 5 157 K3
B3 m 5 i Gl RS SR 93 A1 53 A S AT S Bl R
HEAR.

3.1 ANFE R R A B

SDRLAT 7 LA AR 22 58 /N P2 O B A 45 SRk R,
2 P <1.0g/em’ FROBHCRRL () 5 B B4 i B 207
(PE)HIZE N (PP). 1% 2 M RE 4NN RE X 90%
DA b A FH IR K TR IHEE DX P9 573 4 PE (1 1A
bl A e ki, MRS 2 /0N L L, ) A ) 54, TR
LR 24— 0204 B A% FE IR K 3k A 980 3 B3 38 v o s
JEVE R 1.0~1.2g/em’ [ITHSERHI & 2> T BB K 247

(PS), L = TR Y Ay 3 vy e b o = A (1 B R i 22 2
R 1 0 B4 S 3o HE T30 3 1 A 3 v K R
SR AT HE P, DA 5 DX i 2 B T B 3 00— IR R s R
I B VS A 1.2~1.5g/em’ FOTHOEEL
HER A LI (PVC) A ZEN K — R & —FE IR (PET),
T BRI AT R ISR I H S B, W]
SR B RAORAERS T,

INAN [F) 560 FEE Gl AL A S 3 o ) 2 AT R, B
<1.0g/(c’®) [R) e SR 70 380 301 Pl = 18 e v, P
Bl 1.0~1.2g/em® [R5 3 )70 9030 0 38 32 3
5,12~ 1.5g/em’ ()88 B2 1A b0 o 3 i . 1
ZWE B NHE T 0 RHET R HET JE N
KR AR NI ) 90%~95%, 17 T N il
VPR 531 R KR 7 TR A AT 1) it s 1 e 4
S B <1.2g/em’ IOBERE T 2% B Bt K R kAT
S T35 5 1.2~1.5g/em’ FOTHRRIIE 51 5 )
5 5 i B, L% R B i % P B AR 7
FE 7K A4 32 B OB Ry 2 PES PPHTE
TV FE N IK, 22 B T AR KR 130, 2 Wl K it Ao
PR SR A 32 0 A U R B RSk 1 AR
R R IE S E ALK Je. PVC R EW,
A0 S BN 3 PR X 35 P v P A I AR
Y PS. PET & 32 B MR ST, [R] I 45 H v ot
T B RS YK P 5 B R B 2 G R
)L LIRS 4 RS AT 4 R — B B
T B PR K B O R A 8 A, T R
NIV ICERLE B PR 20 K SO R I B S TR
PR B R L.

3.2 AN RSO A Hi A
WF 50 &5 J S0 7% AN [F) ROSH AL BT o A9 AH 22



3322 HOE

R 2 %

BORAT 0.05~2mm [FFHCE R RE K, 2~5mm 7
SR FE S5 /)N SRR N A A AR, A
RN R IGHT, B AL ARl ) R 32 i A [
(I HE RS 2 [ it A0 I U010 3 3 A% Jf 7)o - e
Fi AP 5 JEC U S LR AT L, 28305 B8 A7 1) 2R SR
JUSF 2R A8 /N A 1E NI () DR RORE B A5 7K iz
AR FEH,0.05~0.5mm /N RSE SRR 1K) =F JE AR
%,0.5~2mm I 2~5Smm KT HDRORE [ A= AR />,

AN ] RS 3 R R 3 90 v ) 2 8] 43 A K
0.05~0.5mm /N RSO RLEREILER > . Bl 2,
A1 52,0.5~2mm Al 2~5Smm -~} 8RR E B AE
IERLS S | AN (N 953 N v N O 7 2 S R
T RUKSE) 34 T AR KA v ke A ) YR S AR R
Jor T v ST B E AR, A B A D PR I S R AR B L
(401 DR s F 390 8 R K PR R 7, 24 4
ST OR ISt o T PR 5 e, B 25 o s B N 7K D
1T AN Gy BB 7K S A% i RS 388/ IS T Bkt S8 A R ¢
1, AN T vits B, 55y B 7K U 1) W ¥ v 8 i A% . e A,
WA 22 1Rk 8 BRI T /K AHAE K IR B
KAV R LR e 2 g, ALl #

TAPHLE. I AP, 22 MR Ve s

ST K i SR 25 5 W B B 22 1) 24 i, 2 L Ak
R TG AR Sy B AR N K B 3 AN 5
PTG g AP S R N/ = i B Bl okl NN i 2
AEOTAR 22, T WA m /S RO A kb 2 A 2
PRIC T AR RT3 08 e A T R0 KA b (3 4% 43
A HEE, 1 Besseling PSR T 25 R4 (1%
SHELAE Dommel 0] H TS S50, 45 SRR B SO R
A7 B K B 7% ) B R I AR T3 R A DR AN 5
TEIKAR R R 5 1 /N RO IO R 5 52 A A 241
{1 5 W6 i /K AL HEA T R Kowalski 214 IR FH AR [+
AR R AR AN TR (19 23R S R B AT T R DUsE
560, S50 Wb s, SO R P I A ST B s A ) 48 K T 3
RIS HH T V8 2 A T A2 T P AR R S
KNILIT B AE )k 59, RO BONT A e ) ks, 7k
IR RS 51T IR & 2 L.
3.3 AFETERGEEL > A1 A

VA BT s AN A IR IO ) P o7 LA 22
BRI A R IOE BT 5 RAFE A Ee B bR v,
2 T B A (499.5492.3)~(1126.5+228)n/L, 2 5 s W
PRI A AR SEFBDIR . HORTIOE B B D

AR TE AR BB R LI 3E v (1) 9 A KR AR 4R T
BHE 5 32 32 5 o 3850, K 2 kIR T s A i
75 K L F A v 5 R X A RE B ORL R TR
¥&.Browne ZEIGE T B, — A HRAF VR % 42 /0 7T
PLBETE 1900 /N2F4f, H K A b 2R iR i k) 3= 2ok
P T BEBA D 175 7K Bl A 5 22 2% gl R i b
(1) 5 R vt A FH 1R v L L0 i BRI it Bl £ 5t
T2 AN T 3 G b pl vt 2L A2 25 O AT TR I L Y
A1 28 25500 N K A, 4l B 7 25 3 ) L AR 1 1,
TR Bl 25 35 1 v L i S AT YRR 1 SR PR 22 28 R
JE 2324 ] I A7 T X BT 0 DX 3 PRy 32 21 b
SR 5 7 R 1) SR RL R i e ), 350 A 30 v 9 L 2T
HeUHZ S9N T 522 =W O R 4.

19 9 ZR 0 R T v O a3 Bl AR HL U A e
3 A I X A2 3 K T £ IR AR R R E A S 4
A ) 2 R R 2 — A T BHA I K A R gy
A o [ A8 R R T2 R A2 b 2B V5 v 7RI 4 1) v
MbE B FE LT 4 ZRE R 25 Hoellein %17
KA B = PP BB (A . WA kD IEAT T
KA B 1 1RSI 5 K 6 2 I 4 4 R A R 1 4
(TS A LS ) TAE KRR ISR . ¥
534 Khatmullina Z5"HFFERHL T 600 MAFEFEAR
Tl SRR} (P REE S, 45 S B, A AR O LA K A
N ERE . BV 25 . g i s th R 4T 4E Nt
T8 AR K I BH ) 5% M) 3 R B A e e Mt &R
KPR BEL 17 R0 B AL (10 3 e 3 P 14 0L IR b T 4 4R Bk
BURERE NG 25 52 I AEIT RS, o3 A BL I3 &)

Tl SR W 9 T R 23 AT R 2 2 Al R 3R L 1)
YERII &S S AR SCERIT T NI I8 R 32 DL A k)
HE B ST PUATBIR)N HAE 2 2 R ik K
AR o A RS2 e AR RS PR 35 2B eSS I, A e DK )
WK A RE R 25 . S A, S R AR W TR 1 o A
WA AR 52 B 5 M) AN [R) 2R BB R AR DR —7K [ F% A,
PR AR SR B R} 1 52 e I A A T R
TR T AT T s R} 0 2 A7 KA R 5% g AT 25
4 Z5ig
4.1 FELRRRIZKAEF A KR AR
AR R] LA LR NI T HET B A R X
KA S, T ) 3 PR v U B A v s R e
A 3 AR — 2 Bl ARG K R HERZK. T



73 A 5 5

B IR AATIRL 2 ) ) A A S i PR 3R

3323

b 5 7K 5838 3 NI 1R HE T 2E N 9E, i
TR DX AT S A DR, O KT AR A
P R B 2 5 v

4.2 XFFOR[ASE L OB R 25 <1 .0g/em’ FIBE
BRI MR B2 s, E5EN
1.0~1.2g/em’ PRI EFEAEIIA 2 . mdbm
Bt/ M0 1.2~1.5g/cm’ [ERL S 0L i b 2 g koD
P <1 2g/em’ [ITHPR]HE 25 5 Bl KR BEAT
TR TR s . HORZ 5 R A DT 2 B A
ST EI 1.2~1.5g/em’ (ITHSER] B 25 5 AE K AR vh
A i B BT R, R RO ) B R AT A B e, B
TR 5 R 55 LIRS B B A L.

4.3 X TAFENSTHEEEL AT 0.05~0.5mm K]
TR B AR I TP S I b 3 E 3 R R A
0.5~2 1 2~5mm FFOE AL FE 52 IR by b 380 i 3 9 114
FE S BN RSO R B8 25 5 Bl K T RS  ITR B
e AN Gy BB i R RSO B8 25 5 R U R,
T AS BH 2 J, 7T S RS ok AR P A D /N RS O R
S k42 1) B AL RS R R B B AR 1 R SF SR
2 L.

4.4 X TAFRTEAR R E SN RAE mi 78R I
K LR YRR, 1T HL e ATTAE A N8 1 R X
10 = BB R o tR s T SEPR R BRObR R A et T
TR/ 0 £ A PR ASCREBR T T35 N 1R
DRERRA B IS AN, AT 25 5 B KT B « iTR
PR B A, ) 2

SECH:

[1] Cole M, Lindeque P, Halsband C, et al. Microplastics as contaminants
in the marine environment: a review [J]. Marine Pollution Bulletin,
2011,62(12):2588-2597.

[2] ECEE AR RN QL R IC S 3R SRR BT T
50 [D]. BB R B2 (rh R e U ), 2018.
Wang W F. Pollution characteristics of microplastics and their adsorption
behavior with phenanthrene and pyrene in lakes of Central China [D].
‘Wuhan: Wuhan Botanical Garden, Chinese Academy of Sciences, 2018.

[3] Boyle D, Catarino A I, Clark N J, et al. Polyvinyl chloride (PVC)
plastic fragments release Pb additives that are bioavailable in zebrafish
[J]. Environmental Pollution, 2020,263:114422.

[4] Hermabessiere L, Dehaut A, Paul-Pont I, et al. Occurrence and effects
of plastic additives on marine environments and organisms: a review
[J]. Chemosphere, 2017,182:781-793.

[5] Lithner D, Larsson A, Dave G. Environmental and health hazard
ranking and assessment of plastic polymers based on chemical

composition [J]. Science of the Total Environment, 2011,409(18):

[6]

(7

(8]

9]

[10]

(1

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21

3309-3324.

PO FLHE M5 SOK IR T R R S AL BT 10T
FUHRE [1]. KILRFBEREaR, 2021,38(7):14.

LiD W, Lin L, Pan X, et al. Advances in sampling and pretreatment of
microplastics in freshwater Environment [J]. Journal of Yangtze River
Scientific Research Institute, 2021,38(7):14.

Moore C J. Synthetic polymers in the marine environment: A rapidly
increasing, long—term threat [J]. Environmental Research, 2008,108(2):
131-139.

Rochman C M, Kurobe T, Flores I, et al. Early warning signs of endocrine
disruption in adult fish from the ingestion of polyethylene with and without
sorbed chemical pollutants from the marine environment [J]. Science of the
Total Environment, 2014,493:656-661.

Eerkes—-Medrano D, Thompson R C, Aldridge D C. Microplastics in
freshwater systems: A review of the emerging threats, identification of
knowledge gaps and prioritisation of research needs [J]. Water
Research, 2015,75:63-82.

Blaga A. Durability of building materials and compounds [J]. ASTM
STP, 1980,691:827-837.

A OHRIK A S/ AE PRI IR TN S B K R TRIRES 1
T 2013~2018 4EMSMEAE 1500 [J]. WIVEENE, 2020,32(6):
1610-1619.

Quan D, Zhang S, Shi X H, et al. Effects of environmental factors on
nutrient status of wuliangin seawater: Analysis based on monitoring
data from 2013 to 2018 [J]. Journal of Lake Sciences, 2020,32(6):
1610-1619.

Zhao S, Zhu L, Li D. Microplastic in three urban estuaries, China [J].
Environmental Pollution, 2015,206:597-604.

Su L, Xue Y, Li L, et al. Microplastics in Taihu Lake, China [J].
Environmental Pollution, 2016,216:711-719.

Thompson R C, Swan S H, Moore C J, et al. Our plastic age [J].
Philosophical Transactions of the Royal Society B: Biological
Sciences, 2009,364(1526):1973-1976.

Browne M A, Galloway R S, Thompson R C . Spatial patterns of
plastic debris along Estuarine shorelines [J]. Environmental Science &
Technology, 2010,44(9):3404-3409.

Hoellein T J, Shogren A J, Tank J L, et al. Microplastic deposition
velocity in streams follows patterns for naturally occurring
allochthonous particles [J]. Scientific Reports, 2019,9(1):1-11.

Isobe A, Kubo K, Tamura Y, et al. Selective transport of microplastics
and mesoplastics by drifting in coastal waters [J]. Marine Pollution
Bulletin, 2014,89(1/2):324-330.

Derraik J G B. The pollution of the marine environment by plastic
debris: A review [J]. Marine Pollution Bulletin, 2002,44(9):842-852.
Barnes D K A, Galgani F, Thompson R C, et al. Accumulation and
fragmentation of plastic debris in global environments [J].
Philosophical Transactions of the Royal Society B: Biological
Sciences, 2009,364(1526):1985-1998.

Claessens M, De Meester S, Van Landuyt L, et al. Occurrence and
distribution of microplastics in marine sediments along the Belgian
coast [J]. Marine Pollution Bulletin, 2011,62(10):2199-2204.

Bl 5, EARL IR G 2 S RIS R G 45 e e
AL [, ZYEFE, 2005,27(2):110-115



3324

o[ F

ST
5%

B

42 %

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

B1

[32]

[33]

(34]

[35]

Duan X N, Wang X K, Ouyang Z Y. Evaluation of wetland ecosystem
service function and value in Wuliangsuhai wetland [J]. Resources
Science, 2005,27(2):110-115.

. 5N 5 RS R IR R AL B A S BT ST (D).
I ARG P 52 AR K2, 2014,

Li J R. Characteristics and ecological simulation of phytoplankton
community in Wuliangsuhai, Inner Mongolia [D]. Hohhot: Inner
Mongolia Agricultural University, 2014.

Timmers M A, Kistner C A, Donohue M J. Marine debris of the
Northwestern Hawaiian Islands: Ghost net identification [R]. US
Department of Commerce, National Oceanic and Atmospheric
Administration, National Sea Grant College Program, 2005.

Horton A A, Walton A, Spurgeon D J, et al. Microplastics in freshwater
and terrestrial environments: evaluating the current understanding to
identify the knowledge gaps and future research priorities [J]. Science
of the Total Environment, 2017,586:127-141.

Wang Z, Qin Y, Li W, et al. Microplastic contamination in freshwater:
first observation in lake ulansuhai, yellow river basin, China [J].
Environmental Chemistry Letters, 2019,17(4):1821-1830.

B WL SO A A B T E DCHE K A ORI A7 R
HESFRAGEL [7]. REERI, 2020,41(10):4590-4598

Wang Z C, Yang F, Yang W H, et al. Occurrence characteristics and
quality estimation of microplastics in drainage ditches in Hetao
Irrigation Area, Inner Mongolia [J]. Environmental Science, 2020,41
(10):4590-4598.

Andrady A L. Microplastics in the marine environment [J]. Marine
Pollution Bulletin, 2011,62(8):1596-1605.

Wang W, Yuan W, Chen Y, et al. Microplastics in surface waters of
dongting lake and hong lake, China [J]. Science of the Total
Environment, 2018,633:539-545.

Eriksen M, Mason S, Wilson S, et al. Microplastic pollution in the
surface waters of the Laurentian Great Lakes [J]. Marine Pollution
Bulletin, 2013,77(1/2):177-182.

Hidalgo—Ruz V, Gutow L, Thompson R C, et al. Microplastics in the
marine environment: A review of the methods used for identification
and quantification [J]. Environmental Science & Technology, 2012,46
(6):3060-3075.

Murray F, Cowie P R. Plastic contamination in the decapod crustacean
Nephrops norvegicus (Linnaeus, 1758) [J]. Marine Pollution Bulletin,
2011,62(6):1207-1217.

Zhao S, Zhu L, Li D. Microplastic in three urban estuaries, China [J].
Environmental Pollution, 2015,206:597-604.

AT ST ™ s 2R ARG R, A5 8 T 15 17 ¥ G IR B i v s A
E (3], AVIREERIE 2R, 2009,28(3):533-538.

He W Q, Yan C R, Zhao C X, et al. Current situation and prevention of
plastic film pollution in China [J]. Journal of Agro—-Environment
Science, 2009,28(3):533-538.

Bullimore B A, Newman P B, Kaiser M J, et al. A study of catches in a fleet
of" ghost—fishing" pots [J]. Fishery Bulletin, 2001,99(2):247-247.

Auta H S, Emenike C U, Fauziah S H. Distribution and importance of

microplastics in the marine environment: a review of the sources, fate,

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43

[44]

[45]

[46]

[47

[48]

[49]

[50]

EEE T

effects, and potential solutions [J]. Environment International, 2017,
102:165-176.

Santini A, Tenore G C, Novellino E. Nutraceuticals: A paradigm of
proactive medicine [J]. European Journal of Pharmaceutical Sciences,
2017,96:53-61.

Dhavalikar R, Yamaguchi M, Xanthos M. Molecular and structural
analysis of a triepoxide-modified poly (ethylene terephthalate) from
rheological data [J]. Journal of Polymer Science Part A: Polymer
Chemistry, 2003,41(7):958-969.

Yuan W, Liu X, Wang W, et al. Microplastic abundance, distribution and
composition in water, sediments, and wild fish from Poyang Lake, China
[J]. Ecotoxicology and Environmental Safety, 2019,170:180-187.

Browne M A, Galloway T, Thompson R. Microplastic—an emerging
contaminant of potential concern? [J]. Integrated Environmental
Assessment and Management: An International Journal, 2007,
3(4):559-561.

Onink V, Wichmann D, Delandmeter P, et al. The role of Ekman
currents, geostrophy, and stokes drift in the accumulation of floating
microplastic [J]. Journal of Geophysical Research: Oceans, 2019,
124(3):1474-1490.

Qayyum M M, White J R. Effect of stabilizers on failure mechanisms
in weathered polypropylene [J]. Polymer Degradation and Stability,
1993,41(2):163-172.

Blaga A, Yamasaki R S. Surface microcracking induced by weathering
of polycarbonate sheet [J]. Journal of Materials Science, 1976,11(8):
1513-1520.

Besseling E, Quik J T K, Sun M, et al. Fate of nano—and microplastic
in freshwater systems: A modeling study [J]. Environmental Pollution,
2017,220:540-548.

Kowalski N, Reichardt A M, Waniek J J. Sinking rates of microplastics and
potential implications of their alteration by physical, biological, and
chemical factors [J]. Marine Pollution Bulletin, 2016,109(1):310-319.
Browne M A, Crump P, Niven S J, et al. Accumulation of microplastic
on shorelines woldwide: sources and sinks [J]. Environmental Science
& Technology, 2011,45(21):9175-9179.

Watson R, Revenga C, Kura Y. Fishing gear associated with global
marine catches: 1. Database development [J]. Fisheries Research,
2006,79(1/2):97-102.

Hoellein T J, Shogren A J, Tank J L, et al. Microplastic deposition
velocity in streams follows patterns for naturally occurring
allochthonous particles [J]. Scientific Reports, 2019,9(1):1-11.
Khatmullina L, Isachenko I. Settling velocity of microplastic particles
of regular shapes [J]. Marine Pollution Bulletin, 2017,114(2):871-880.
Dietrich W E. Settling velocity of natural particles [J]. Water
Resources Research, 1982,18(6):1615-1626.

Hazzab A, Terfous A, Ghenaim A. Measurement and modeling of the
settling velocity of isometric particles [J]. Powder Technology, 2008,
184(1):105-113.

B J5(1995-), %0, WS B Sk, W 5 R R A 5T

A, FEEHT ORI P ORI A R RS0 1 .



