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Plankton ecology in Artemia culture ponds

LU Guang*]unl , ZHAO Wen?®", JIA Qin-Xian® (1. College of Fisheries, Southwestern Agricultural University, Rongchang,
Chongqing 402460,China; 2. College of Life Science and Technology, Dalian Fisheries University, Dalian, 116023,China; 3. Institute of Salt
Lakes, Chinese Academy of Geological Sciences, Beijing 100037 ,China). Acta Ecologica Sinica,2005,25(9) :2243~2248.

Abstract: Experiments were conducted in 2002 to investigate the relationship of plankton, primary productivity, water-
chemistry factors, and restrictive nutrition of culture ponds to the growth, reproduction and survival of Artemia. Three
uniform - sized ponds (5m X 2m X 0. 5m depth) were supplied with brackish water mainly from Sangendalaizer lake in the Inner
Mongolia Autonomous Region. Prior to the presemt experiment, water samples were collected for determination of water-
chemistry factors and nutrient parameters. Meanwhile, 2 kilograms of chicken feces were provided to each pond. Artemia were
introduced into the three ponds at densities of 60, 120 and 180 individuals per liter, respectivély. During the experiment, 2
kilograms ofchicken feces were added to each pond once every 15 days. At the beginning, 25g, 50g and 75g of wheat flour were
supplied to Pond 1, 2 and 3, respectively. The amount of wheat flour supplied was respectively increased to 40, 70 and 100g 1n
the midst, and 60, 90 and 120g in the later period of the experiment. Water temperature, salinity, transparency and pH were
monitored daily, DO, ALK, TH, the eight main water ions, and the amounts of phytoplankton and zooplankton were
determined every 7 days. Total phosphorus and total nitrogen contents were obtained every 6 days.. The determination of
restrictive nutrient factors proceeded on August 31,2002, and September 9,2002. The results were shown as follows: (1)
During the period of the experiment, 27 species of plankton were found, including 17 species of phytoplankton, and 10 species
of zooplankton. The average biomasses of Pond 1, 2and 3 were 2.41 mg/L, 1. 72 mg/L. and 1. 31 mg/L, respectively. The

dominant phytoplanktons were Cyanophyta and Chlorophyta, consisting of Phormidium tenus (Menegh. ) Gom, Gloeothece
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linearis Nag, Oscillatoria tenuis Ag, Chlorella vulgaris Beij and Chlorella ellipsoidea Gren. The average biomasses of
zooplankton at the three ponds were 24. 47 mg/L, 22.04 mg/L and 19. 27 mg/L, respectively. Rotifers, mainly Brachionus
plicatilis and B. variabilis, were the dominant zooplankton. (2) Salinity, pH, CI7, Na*+K™*, HCO; , COj~, ALK, TN and
TP increased over the time, especially for C17 and Na™ +K™, which increased by more than 3000 mg/L, compared with the
values prior to the experiment. SO~ declined over the time. TH, Ca®", Mg?" showed no significant change during the
experiment. (3) Temperature, pH and DO showed significant diurnal rhythm during the experiment, whose differences
between daytime and night were 10C, 0.5 and 1 mg/L, respectively. (4) Phosphorous was the lirst restrictive nutritive
factor. (5) Primary productivity at the three ponds was very low. The gross oxygen production of phytoplankton in each of the
three ponds was 0.21 g/(m?® » d), 0.24 g/(m? » d), 0.17 g/(m®  d), respectively, and net oxygen production of
phytoplankton at the three ponds was 0.10 g/(m?® » d), 0.16 g/(m? + d), 0.05 g/(m? » d), respectively. The oxygen
consumption of water-breathing was 0.11 g/m® «d, 0.13 g/(m® +d), 0.11 g/(m?® = d), respectively. The P: R ratio exceeded
1. 5. |
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B0 (Artemia) TEK =S e, IR A=Y E M AP RBREEEN R RS E BN, SRR ERE QTS M
BRI %, LA E N B AT MERAIFEFE ) REMSRNRRESRG, KR I EE P RO EH FH . AN R
RO Ext R KRR E DA EETANE K AE TR A SESEFTRNHRED, GhERPOFER
GR-NELMEREVEFRZBERTNENESRT BHAYERRAE LR AT RN G BB bR s,
W B KRR, MEREE N, BRI SFE ST TRV EAOIIR, v F RN AR M R T S%ESN
H R R ETVH RN,
1 RIS AZE

1.1 ¥
SER LAY (5m) , B 2m) , HE (0. TmIZKER 0. 5SmSR BER -, 2 5% SH 17.27 .37 , FHE R 1. 5Sm, vy FTR—/KFH.

TR KEERETHERLARBERERMWIEMEERE . RRERERNKEL 100 HNHKANMIBEEALF,.EE
KEFTAGENEN Y EABEN TEE AR RTANERONRBBRAEEAT GRS, v EAMe, L0 R FRR
KM IRETE, |
1.2 FH

SCEGHT B X KR KA F L E R S ‘FTE T %E , BB B b e 7S 36 2kg YER NS, R 17 .27 .37 M4 Bl 60,120,
180 4~/ #Efp e AL M, LM 2002 £ 4 AFEH,9 AER.

LA G 15dESE IR BRNUBHRES N 2kg, BRI KLE3 5 2HHBARKPEBRE RS, 17.27.3" &
LI HT A K4 B MR 25.50.75g, L AN 40.70.100g, L K5 HA N 60.90.120g, B RWME KR RE . EHE . pHERE
KT BR 7d g DO ALK. TH A KB F, R ZEEDHTEE. . CBEHT:BR 6d X 288 . R AH# TR E;ZE 8 A
31 H.9 A 9 AT R R ETHO0E  BRIEXSEAFR, REHMKE.DO.pH ZWHITHTER 2h LKW,
1.3 B4EHF MW R R4 07 7 ik ' _
1.3.1 ALK.TH.Ca’* .Mg”*.Cl~.SO{" .HCO; .COi{~.DO. SR & KMl & F L w B H#T, S ARMHREEN 2 ,oH E
PHS-3 iR pH i1l € , h F A £: B 1T (Portable refractometer )| 5§ , Z 0H B FH Secchi &M £ .
1.3.2 BREMRHWEFOME RHTHE P &K N XIEE™ N ER, B a4 KH,PO,,NaNO; 25/ E #] 0. 109mmol /L
15[10 285mol/L WIFR#EE A, A 125ml BIEIR 12 4, A# TR 5N 117,127,137 147,217,227 ,23%,247,317,32%,33",

- ERMEIE —Hb U REKERE, H4HME 117,217 31 SR P EIMA NaNO,; FF#EBE R 1ml; 7 127,227 32" SR &
A KH,PO, fr#EE R 1ml; 7 13%.23% .33 B R P & A NaNO; #r#EE W 1m]l #1 KH,PO, #R4EE K 1ml;14% .24% (347 SR
R FKRE AT X IR, % & A MM B /KiE S, 24h FHUE B Winker B SR BEHNELE., BEO, W EABHER P XN
FBRHEA T
1.3.3 ¥IRAEFHHNE MEAE~HTARORNELRNE, d TRERS, RIET 1/2 KHE P 25cm) BB R £ 7= 11
1.3.4 FH4AYMAE BFHREYHNER.EBAWSEERVHTEE.
1.3.5 BEAE XRERMFTIBEAIBLBEMERBEARFHECGRIEGHERRA).
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2 &R 1 FTRAKMKERR
2.1 SLBRILKBAKBYKBEZFHEYIRN Table 1 The quantity of warter used during experiments
KRAKGKRRELE | BHEY AL RN EX B9 17 2 3T
; X . X Index Pond 1 Pond 2 Pond 3
A
MR R AR RS KRR ERAEE g TR
( Phormidium tenus (Menegh.) Gom.), & ¥ ¥ ¥ HCO3 (mmol /L) 30. 4 28. 0 39. 8
(Gloeothece linearis Nag) . & 4R %5 3R % (Gloeocapsa punctata ~ CO§~ (mmol/L) 21.1 18. 5 28. 9
Nag) . 7/MNE BRI, (Chroococeus minor (Kutz. )Nag) . 3R 44 8 3K ¥ TH(mg/L> 3 33 2. 87 > 63
Mg?* (mg/L) 2.15 1.10 3.0
(Chroococeus tenax (Kirch. ) Hier) ./ Wi 3 (Oscillatoria tenuis Ca?* (mg/L) 118 5 77 .
Ag.) R/ B ¥ (Merismopedia tenus) . 8 3R 3 (Chloroco-  SO§~ (mg/L) 612.7 265. 3 663. 7
ccum Fries) X8 /NERB (Chlorella vulgaris Beij. ) B B /MER Cl~(mg/L) 8378. 4 7528. 0 8660. 2
+ LR+
MW (Chlorella ellipsoidea Gren.), 2 B B (Ctennoclaus Na™+ K" (mg/L) 7238. 3 63675 7914.9
>3, (mg/L) 0.103 0.124  0.106
circinnatus Borzi) . B I P & 18 80 B 1 W (Brachionus EN (g/L) 10. 7 9.55 9,75
plicatilis O.F. Miller) ., % & B ¥ B (Brachionus variabilis . DO(mg/L) 2.50 2. 88 2. 38
Hempel) . fi 28 B ¥ 8 (Brachionus angularis Gosse) 5B 1§ KA F (g/(m? « d)) 0. 062 0. 155 0. 014

Primary production

3% & (Keratella quadrata Miiller) . 31 A AL 2 /K & (Arctodi- -—

aptomus stewartianus (Brehm)) . /KL 8K K (Arctodiaptomus salinus Daday) |, 88 % H 817K & (Eucyclops serrulatus Fischer),
BR4% B (Cyclidium ;p. )\ FTre B (Arcella vulgaris Ehre) PR B (Tetrahymena sp. ) .8 O B (Holophrya sp. ), |
2.2 SEX A& UK R BB

L AR K R FMAKLENZEHLBERE 2,

£ pgHBEAMKEENELTH

Table 2 The variation range of hydrochemistry in Artemia culture ponds

il

I #F Index 1¥ % Pond 1 2% % Pond 2 - 3% Pond 3

ALK (mmol/L) 40. 2~57. 0 32.3~53.4 63.3~76. 8
HCO3 (mmol/L) 22.8~33.7 21, 7~31. 6 37.4~45. 4
CO%~ (mmol/L) 17. 4~23. 4 16. 6~21. 8 25, 9~31. 4
TH(mg/L) 2. 90~3. 47 2. 77~2.85 5.23~5. 70
Ca?* (mg/L)> 1.17~2. 08 1.16~2.19 2.44~2. 69
Mg?* (mg/L) 1. 25~2. 04 1.55~1. 69 2. 73~3. 26
SO3~ (mg/L) 454, 6~615. 3 180. 2~315. 0 502. 5~724. 2
Cl~ (mg/L) 7835. 6~11218. 8 7635. 6~10398. 2 8800. 6~12814. 6
Nat +K+ (mg/L) 6936. 8~9582. 3 6646. 8~8419. 5 8084. 3~10772. 1
>, (mg/L) 0.145~0. 223 0. 158~0. 200 0.127~0. 198
D> @/ 11. 79~17. 69 11.79~17. 08 12. 60~17. 89
DO (mgO,/L) 2. 40~2. 80 2. 85~3. 01 2.34~2.90
Nat+K+/ Ca?+ +Mg?* 42.5~65.7 51. 6~66. 1 30. 9~43. 6
Mg?*/ Ca?t 0. 60~1. 74 1.20~1. 44 1.09~1. 34
pH 9.0~10.1 9.4~9.9 9. 6~10.1
EE"S_alinity _ 21. 4:-*28. 5 19. 5~24. 9_ 22.9~29.4

2.3 BEHREBRHWET

HEE8H3IH~9A1H,.9A10H~9A 11 BX 3ANELRIHIT 7 BB HE T8 €, X3 KHPO, #¥7KF DO
B 2R & .0 NaNO; /KBS xBILHE 2%, M KH.PO, X i1 NaNO; f7k #5840 KH,PO, E£4&—B. MMIEBZK
BTF#RE MEGHNTAEEEEL LA, RINMES A 23 8,9 A 16 BB SLEIAR 1om ZZMEB#ET T ERLE
REHTHAUE SRSLHRMES .
2.4 MERkEH
FREEREMR.1/2 KELHFERBETFRKEESER . MEBHERRE—THME, SRRIE . VIRET HBEK. Bif
HYE-EBWE1" M 0.114.0.383g/(m’ + d),2" Mk 0. 16.0. 55¢/(m” » d), 3" WK 0.078.0.223 g/ (m* + d); WrYFH Y
MEsmBRRE: 1% 0.1.0.306g/(m? » d),2" Mt A 0.128.,0. 44g/(m? + d),3" #K 0.062g.0. 178g/(m’ «» d); R UFH Y B¥
H BB .17 1% 0. 045.0. 148g/(m? * d), 2% ik K 0. 085.0. 295g/(m? « d),3* #i A 0. 019,0. 135g/(m? = d),

— Do
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2.5 BIFEED
2.5.1 BHHY TERHEALSHESEHBRHEEYI7AAB.EPBEENISMNE, A 47.06% . BIE/PMFE KIEKTER . K
REBRSE /NOFRE . HAEBRIE . /PDERIE . KR IEIE (Spirulina maior Kitz) /N E . M ¥ H (Chamaesiphonales) , T3¢

1348, 5858 17.64% , 8 % /3 B (Cyclotella Kiitz. ), B3k 4 B (Navicula cryptocephala Kiitz. ), ¥ ik i} 1 3

( Navicula halophila (Grun. ) Cl.),Z=JE 3 (Nitzschia Hass. ),

BEITINMESBEK 5.88%, L TE 5k R 3 (Euglena viridis

Her.), 307518, 5 5880 29. 41% , 3% K % (Chlamydomonas Her. ) SFFREE L E /DRI HE R DBk B BEBIR IR E#L
S ¥, (Dunaliella salina Teodor),
BHRHEYMERFZH . ERITNSERTHRL . ELNEEMHEREMER 6 1~ ENTHNRERTA/DER LI RETR,
/NI SR (T AR /D IRBE IR E/ER O LEERCNR |

L BT R 17 47k (BURD B E Y T

190 15 NBESRTT 7RI 3ALEETS )27 M 14 A~ (EHRTT S5 4

BERIT3IANBEITSABET LA ;3% 14 NMGESETT 6 4~ EERT] 3451,

M E I #

AP RRE "B REEXDT 1743. 0 AA/L, FHEE R 1458. 7 HA/L, WK BHEG AN 1 992.7 A4/

L 2" MBEFEEERDT 1592.5 AN/L, EHHEE R 1429. 9 AAN/L, LB A& E I T 904.1 FA/L:3 MBS EERRT

1433.3 F4/L, 3%
YRR EZDTEESE
MEYBXE 17 7E L% 6 g B

H & I

A 2.41mg/L , HH

BE% 1291.9 AAN/L LB RS T 729.9 A4 /L. 1*MAE IR 15 H,2" 3" HMELBMBHEIH 3
¥, SLRMPHEESEIIRS . BERTKRZ . EETHRETRK.

T METER T 1. 10 mg/L, 5 45. 6% B THR 0. 99 mg/L, &

41.1%,BESE T4 0. 32 mg/L, & 13.3% ;2" M7E LI B /A B9 B 0 1. 72 mg/L,. @ ¥ TR B AR T 0. 647 mg/L, & 37. 6%, H:
WRBESEITHN 0.571 mg/L, & 37.3% . GEBEI TN 0. 368 mg/L,h 21. 4%, BB TH 0. 13 mg/L, & 7.67% ;3" M7AE L B M E] 1Y
EH1.299 mg/L, GHIBEHZED T 0.604 mg/L, 5 46. 5%, AR EEMEITHN0.371 mg/L, 5 28.6% ,6EHE(TN 0. 339 mg/L,

4 26.1%. SLBRMBFHEY B 5E
2.5.2 BirshY TRYPEMBEINNZFESIYE 10178, HF

FRRh EXAaFREA . BRE 2R, S5 20% .85 H A L

MIEESh EAED DS BOR HFEH (Ciliophora) JJiE
BEX SNTERMHBHRSIPHESTT 27 KREERMER, ERARNERM(EBDOREERLIEFTHRBEFERR . ERE

BRE . ARERRN. 7 107 GUR)FHF3IY-
BER 2B BREKXKZ DR

% 544 A~/L, 5 10.7% ;2% #h 2k 5386 4~ /L, HH
428 4~/L, b 7.94% ;3% #2% 4600 4~/L, HH

=5 4 R 3T M R IESIY -

{8 1% 1. 724 mg/L,2" #% 1. 311 mg/L,3% % 0. 822 mg/L.

R 2AE.H 20% . A EREERR R . EREERAL AR
EKEVURKILEKZE BEEZEKEZ.FEFTY6NE, S 60%,
o] f& ¢S B (Strobilidium gyrans Stoke) ,

1,1 A S MR R 2R BER 2. REMY 4R .27 1A 84
HET A 10 1R

W LB 1984 % 5088 N/L, i h B LK 4255 /L, 4 83. 6%, . e 22K H 289 /L, 5 5.68%, B4z

35&&%%%} 4728 N~/L, i 87- 8% B 22K 229 41/L, 5 4-25% . JRAEZ Y A
C S B EZ R 3858 N/L, 5 83. 7% B R E N 198 /L, 4.30% , JIRAE P Ny 544

AL, E11.8% . BEESE 1.2 3" WA HEBT 6780.6670.5980 /L, K D BB FEE /A 5K 5740.5980.4880 1~ /L,

MNEYRKRE FHESYWEYRIER TRFHEHY . AR P

22.01 mg/L,3" MR 19. 27 mg/L.
3 aoH5itit

3.1

BEH,7F

E (3

FHZHTTRES . &

= ) 3 38 A R FLJE B
ARER . A THRENERES BN SE,. S XERELHE
R B AN IR 3 18~29. 3,Cl A i X 251.1~316. 0, 5L R REA /K RAH LB .17 .27 3" AR

=B 1P B BN 24.47Tmg/L, KK E 2° b H

FHAMEAABRCELAEHR, AFSRE - QEENEALD S

Ay BT 26.3%.25%.24. 9% AN HL CL 8N T 29.3%.24.4%.32. 4% . X FTERH THMHBANEEZ ETE. QW

E.pH HIE T REE

LA EAMAaY. RENTIATEEN 32.3~76.8,pH K 9.4~10.1, 1*.2* 318 M/D [Na®+K™)/

(Mg?t +Ca?*) 125 4L T Bl 43§ K 43. 5~65. 7.49. 6~66.1,29. 9~43.5,{H Mg*"/ Ca** WAL L 43 B 5 0. 6~1.74,1. 20~
1.44,1.09~1.34, NBFHRHEABKE . EHEFH

FRME. XMHERSKEHEHE EE

I_I‘.I.

HCl- & 85,505

FRWETFREHCAES

SRR .EHEFHABYT Na" +K & &, Mg’".Ca®"
A —B, BRI &SR EBREAYE NaH 1 BCODK.#E

B8 Harmer 433,/ NaCO,Cl Bk . QB EAE . BB K. TN/TP & .53 100~200, L FEMMEREVNEBE. TEIEF S

MHEH . ARAFEER EANET,ENHE,
44.1%.45.5% . B AR /K &k ¥
X—m . ZKEERBTFELAEK . HERWEEFH

Ot 1

- 47 A

o]

o ﬂiﬂ%%%%?@‘iﬁﬁﬁﬂﬁiﬁ%ﬁTﬁ

LIS, E SR

E ER S EET
EEE & il

1%.2% 3" M B B4 B3 T 53.8%.38%.46. 5% ; BB AIEM T 43. 1%,
R A, B TERK.IRRE . E8 H 31 H.9 A 10 HEAKKKRE M EFRLE k8l 1
P REE I RWEF.BHES 2RHEETHE, SIRAKNE

THER . AR BE RO MR E R, B8 M GE BT
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$3% 0. 256me/LME, BB AK AW GEEBTEY R 0.028mg/LED., RA EHEERLEZHEAEBNEFEHLREZHERE
IWER, TELSANNEIE . BENER, OBREME, 1" MHBHE OO)ELMENR 2. 4~2. 84,2 14 2. 85~3. 01,37
MK 2.4~2.88, FMBEREDOOBHHELRMEHEHNERK., XIMATLEHFHEYHEAT EN. HREANZLARHE,
XE5ABYHEAMES—-FC!, A—RXRPRBENESMERN 3- 122mg0,/L (2% M) , BMKME N 1. 581mgO,/L (3" #h),1* MK 2
AL TEE KN 2. 789~1. 652,27 WK 3.122~1.70,3* b % 2. 8~1. 581, BB E S BT 2mgO,/L LI L EE,1d Wik 16h £/ . &
BEMNTELEAX— LR SEHEY EBEYE X4, SHENEFOAEHYAHXLRE. OKBEREZEXR  FHBEENE
12~13C2ZH, XEELHNEEMBNSBERL . BV EE, BAHEEN 12~29cm, FE £ i F A THEEH RN,
3.2 BFEYBELSHNER | |

S5%FEFRAM. BRETHHLE, ARIEFREREYNEAR O D  REMRE . KRMEIZE 3 4~E8 LR B
WY 17 40 (@B . BER—AKEHERENHBERE LS, SREELTFE =AM KR HEHEY 60~100 FY 1 HE
A, 5=Jb X ZIH 817100 B 132 A CRERMMBEMITEHEE R, 5 EE - S KKISE FUEY 42
f(RE) AR KK EE. B3 HRAE 10 ME, 13 4, m K FHRK M KK . SRR B BE ERE . BUK
EARERABELYBTPERAPLE, I—BATARRETESWELADARLRG,. B . FH.& M/D.K DO HEZE
B MM LB R, R 2 E N T X R R a0 Eh R, AR SR E S R, — R BRI K I S8 . ORBEYEYRIK.
ALK MM R IEEY YR B 1" WY RN 2. Img/L, 2°# 4 1. 72 mg/L, 3* K 1.31 mg/L. B&ERELMEYR
B/, R s EAL T AR KK R R I £ W RFE 0. 45~9. 69 mg/L Z AP FARFM R R . EH BRE . HHAEFH
24 REK M i TR A Y E W B 56. 8 mg/LUSM 1/30; 1 R B E b 77 # X 05 b A5 F 394 Y & 89. 6 mg/LUy 1/45, 7
R ES SN EIRERES L SEWRIYHEESIBEREBENTAXAEN (B R FIDEDEEE 20 mg/L) . EE
AR EENT R EREE, EESHEARNZNEY. RFABEHAINBEXTMEARERGBINEELERR
BABWHHY . BEENSHAREEATAN  AEHEERENFRAY. B EFERMETHRZ ,N/PEIKER
PHEAEYRENEERR AEANBHEYMEPPRBR@/PRE HRE.ZKE GRBRFAEEE LD OF 3
MEYBSBHEHAYEYEZHURE . SRR HEYEYESMK . BUER AR . FEIVEYREER T 20mg/L LA L, KT
MiEB T 6.95~8. 49mg/L, SHHREH XS H A OB =AM PR UM LHEYRRN 7. 2~11. 8 mg/L BRI, RKHE
FRBEAYEYERSEHEYEYEZ K —B/NT 1L, ARSRKER KT 1,W 17.2% 3" #4553 7 10.2.12. 8,14. 8, OF
W B Z RS BUBALIBRE /N, 1 3 A 4L 7E 2. 57~2. 71 Z 18], 34 2. 66; 2" M A9 AEFLTE B 7E 2. 48~2. 80 Z [d] EH 2. 69;

3* M A fLFE I ZE 2. 57~2. 65 2], F3 2. 62, il AT R B F MY HEE D HEBTABRR, BB EERE .3 M EREZ

MAGELERYE, BIEIY NSRS BRI/ & TR KB E K, 1" XA 2L 35 B 2. 15~2. 68 Z A, T3
2.32; 2" MA B LTEEITE 2. 22~2. 67 Z 6, ¥ 2. 39; 3% MM FTEEAE 1. 12~2. 23 Z[H,Fy 1.43, BEAL R EHER,3
LR B AFEERE. |

SR A o R N MR B 27 A (R R EAEY A ERF WY, SR BHEY . BROBBE R BRI, KB
EHER KSR, PR AKR 5 SR B 63% ,thKkfh G BRI EA 37 % . EEFPRMA R L RE R FWHEYE R F IV
Dk AT, NEYEBXE BHEYPRAKANEYESEEDEN 0K L . EKHMNEDEESEEYER 10T,
ERBEYPNFHAR . FEXTEN RN EAESERE!, XRALEENSEEYRBHEYHLESHEENIRZNER K
RO TR K KRGS E BREMpHAN T EETFRMNALE UREEE FHEEHERG K EEDHIAFMERSF.

B2 . LR PR EEY R F R, RN BERXARB .Z2EBATYHE A TEXREH BARERHES X
_HERETHBIAKNEE, AR R, 55— T T A 0 — SRR T B 0E A0 RS B0 P 7EE A A

T, h‘ﬁﬁii EW B R

roy)
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