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Abstract

The Permian marine sedimentary manganese deposits are widely developed in the southern Hunan region. In
order to reveal the ore-forming processes and mechanisms, this study focuses on the sedimentary profile of the
Dongxiangqiao manganese deposit in Yongzhou, Hunan Province. Major and trace elements, as well as carbon-
oxygen isotopes, were analyzed. The results indicate that the manganese-rich rock layers enrich in elements such
as Cr, Ni, Co. The ratios of Co/Zn, Mn/Fe, and Y/Ho, along with interpretations from multiple discriminant dia-

grams, collectively indicate that the ore deposit is a hydrothermal deposit, suggesting that the ore-forming materi-
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al, manganese (Mn), primarily derived from seafloor hydrothermal fluid. The analysis results of sedimentary re-
dox indicators, such as the enrichment factor of Mo and U (Mo,, and U,;), as well as U/Th and V/(V+Ni) ratios,
indicate that the layers of high-grade manganese ores were formed in the context of the transition from oxic to an-
oxic conditions. In contrast, low-grade manganese-bearing rock layers were mainly formed in oxic or strongly
anoxic conditions. The 8"C,,; (—0.2%0~1.9%0) and &'"Ogu\ (18.1%0~23.1%0) values of the manganese-rich
rock layers, similar to marine carbonate rocks, suggest that the sources of ore-forming materials C and O are pri-
marily derived from seawater. Based on these results, this study proposes that the ore-forming process of the
Dongxiangqgiao manganese deposit is controlled by both seawater COif concentration and sedimentary redox
conditions. The ore-forming process can be summarized infollowing two stages: () Hydrothermal Mn in deep-
water basins migrates towards nearshore CO; supersaturated shallow-water platforms under reducing condi-
tions; (2 When the sedimentary environment transitions from oxic to anoxic conditions, manganese oxides at the
sediment/water interface are reduced to release Mn™, significantly increasing the dissolved Mn concentration in
the water column, promoting the precipitation of manganese-rich carbonate minerals, and forming high-grade
manganese ores.

Key words: Permian, Gufeng Formation, sedimentary-type manganese deposit, geochemistry, Qiling basin
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Fig.1 Regional geological map of Qiling basin (a) and simplified geologic map (b) of the Dongxiangqiao manganese deposit
(modified from Deng et al., 2017)
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Fig. 2 Schematic geologic section at T43 exploration line through the Dongxiangqiao ore deposit(a) and lithostratigraphic column
of the ZKT4306 borehole(b)
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Table 1 Sample list of ZK4306 drill cores from the Dong-

xiangqiao manganese deposit
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Table 2 Major elements analytical results (w(B)/%) of rock samples from drill hole ZK4306 of the Dongxiangqiao

manganese deposit

FEf S TOC MnO TFe,0, CaO MgO K,0 Na,O Sio, ALO, TiO, P,0,
DXQO01 0.71 0.34 4.16 1.26 1.44 2.39 0.59 69.09 12.62 0.63 0.14
DXQ02 0.98 0.06 5.25 0.73 1.58 3.51 0.78 57.67 21.33 0.73 0.10
DXQ03 1.18 0.21 7.25 0.78 1.36 2.52 0.94 51.60 21.06 0.59 0.10
DXQ04 9.83 2.18 4.14 9.97 1.07 1.75 0.30 44.81 9.51 0.78 0.54
DXQO05 1.75 14.71 3.85 27.11 2.73 0.34 0.13 18.14 2.02 0.14 0.18
DXQ06 0.93 17.01 2.58 31.06 2.76 0.28 0.12 11.00 1.53 0.10 0.26
DXQ07 1.11 14.77 4.16 26.57 291 0.39 0.12 18.56 2.16 0.09 0.20
DXQO08 1.89 11.76 7.71 23.32 2.40 0.18 0.08 24.61 1.64 0.07 0.13
DXQ09 2.10 13.94 6.59 20.69 2.10 0.52 0.08 26.90 2.14 0.07 0.11
DXQ10 0.60 8.33 4.93 20.25 2.15 0.29 0.09 37.27 1.34 0.08 0.20
DXQl1 1.21 7.95 6.45 13.91 2.87 0.52 0.10 43.45 3.38 0.16 0.15
DXQ12 0.65 8.49 4.07 16.76 1.30 0.10 0.07 46.60 0.60 0.04 0.28
DXQ13 1.57 4.89 11.02 12.83 2.56 0.40 0.07 43.62 3.70 0.13 0.13
DXQ14 0.32 8.97 8.79 13.50 2.70 0.13 0.09 41.84 2.28 0.08 0.44
DXQI5 0.33 15.39 5.98 18.58 2.55 0.11 0.09 30.16 1.40 0.06 0.58
DXQ16 0.30 14.47 6.02 14.69 2.16 0.35 0.11 36.78 2.64 0.10 0.36
DXQ17 0.26 28.78 3.57 20.13 1.61 0.36 0.08 14.84 1.60 0.08 0.31
DXQI18 0.31 3.85 8.63 7.24 3.29 2.71 0.10 55.32 6.50 0.27 0.14
DXQ19 0.29 1.23 5.27 2.78 1.86 0.60 0.14 77.47 4.15 0.12 0.06
DXQ20 0.35 1.73 1.74 7.62 1.17 0.33 0.09 74.91 2.87 0.10 0.03
DXQ21 6.74 0.25 1.17 17.32 1.27 1.17 0.09 49.95 3.96 0.12 0.48
DXQ22 2.57 0.24 0.94 31.30 7.18 0.64 0.08 19.81 2.61 0.12 0.28
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Fig. 3 Correlation diagrams of major and trace elements in Mn-rich rocks and country rocks from the Dongxiangqiao manganese
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Table 3 Analytical results of trace elements (w(B)/107®), carbon and oxygen isotope (w(B)/%o) of rock samples from drill hole

7ZK4306 of the Dongxiangqiao manganese deposit

R

Be Co Ni Cu Zn Mo V Ct U Th Y Ho (Y/Ho)sss Ugr Mog VAVHNI) U/Th §°Cphpy 8™ Oguow
DXQO0l 145 1750 265 1190 09 633 121.0 4.1 163 325 1.1 1.1 18 07 03 03 * *
DXQ02 14.0 651 246 89.0 2.1 1180 1060 42 203 339 1.1 12 11 10 06 02 * *
DXQ03 104 338 207 682 209 1620 762 50 184 308 I.1 1.1 13 100 08 03 * *
DXQ04 263 161.0 272.0 193.0 463 5750 1811.0 309 86 745 20 14 176 493 08 36 1.1 19.0
DXQO05 42.9 1940 57.8 1460 32 1780 486.0 38 25 398 10 14 102 161 05 16 1.0 208
DXQO06 313 1480 299 80.6 12.6 1050 3520 64 1.1 355 09 15 227 84 04 56 07 218
DXQ07 62.5 1740 385 873 1.1 219.0 2290 54 25 462 1.1 15 136 520 06 22 14 196
DXQO08 239 3560 303 1270 2.0 4040 6060 13 1.6 290 08 14 41 125 05 08 07 215
DXQ09 37.6 301.0 37.8 1340 1.6 467.0 3920 15 24 351 10 13 37 75 06 06 04 211
DXQI0 288 269.0 192 79.6 12 1200 4370 07 10 297 08 13 30 87 03 07 09 190
DXQIl 444 4010 341 647 14 3010 3640 18 3.1 378 10 14 20 43 04 06 1.1 206
DXQI2 37.0 2510 147 60.6 1.0 2330 3970 10 10 293 08 14 90 160 05 1.0 19 230
DXQI3 423 4050 480 1140 20 451.0 5040 1.1 48 404 12 12 16 53 05 02 18 21
DXQI4 84.1 4590 174 2780 2.5 275 3880 07 3.7 390 10 14 17 1.1 01 02 1.0 210
DXQI5 463 3850 8.1 1420 25 550 1840 08 3.6 556 15 14 32 180 01 02 03 205
DXQI16 135.0 647.0 129 2420 11.5 1180 3750 1.0 28 574 15 14 20 441 02 03 02 207
DXQI7 47.9 3970 60 1240 50 467 2610 07 16 390 1.0 14 25 314 01 05 05 192
DXQI8 79.6 573.0 12.6 1960 13 3680 347.0 18 69 420 1.1 1.4 15 21 04 03 07 181
DXQI9 140 3550 149.0 1270 22 27.8 6500 08 26 205 0.6 13 10 53 01 03 08 190
DXQ20 133 369.0 482 928 0.7 153 4770 04 18 215 05 15 08 25 00 02 12 184
DXQ21 84 2150 581 3200 29 756 2050 55 1.7 222 05 16 76 74 03 32 22 193
DXQ22 56 917 400 1580 3.8 829 4420 56 15 119 03 17 116 146 - 05 37 16 226

T+ U B s Mo Rl U JEE & 5 T (Mo, Al U ) THE A IS % Algeo 25(2020), Arifid) 5 9 -2 L #i5E , BUE 3K 4 McLennan, 2001 ;

(Y/HO ) py ns PR FERINF A ity AR A MG 5T 25 (PASS) bRifEAL , PAAS HUE SR [ Taylor 45(1985),

K H TR K 5 1 83 Cppg Al 8" Ogomw 1H 7351 4
1.6%0~2.2%o (F-X4J1E 1.9%0 ) F1 19.3%0~22.6%0 (V- 141 {H
20.9%0) o MK E , 50 A )2 & 8 K I FELS
mn EA AR AL A B AR R 2
34 ESET YT

X AR AR DX ARG L R/ N T 21 2 PR 0 A 2
i B S B I 5 R s, —E B A B ENE
AR

o IR A J2HE 5 (DXQO6) & 1)
FE TR, Z2RECIR, A A R YA
FCCPE] 4a) , FEPHE AL 2 T ULEE 5 M A1 L0 it )
LR IE] & B AR R (K 4b) . /NI 4E s
AEFEA (DXQ17) FE iy A L, & s W) 22
BRAT, H E AR LI A S PN A DL A 2R RS R )
XU DI AMIE i T i a Z ) (Bl 4¢) , 22
FRAT PR A 20T D AR A Uk AR T A

DA FE B8k 4 5 (K 4d) o

4 T 1B
4.1 R ¥ Mn kiR

TR 7K Y Min 32 R R T b 3 XUAL 28 3T g i A
o 1 IS P A (Von Damm, 1990; Post, 1999) , 7&
FEE S50 T & AR T U I e AR DR A
IR (Maynard, 2010) , 785 5 52 |, AR 22 i A TR
RUER B IR IE Bt A v R A i 2 i 2 0 Vi AR T
By, R DAy T VS R B0 A A i 36 e IO (il A
4 ,2006; X1 °F-45, 2008; Yu et al., 2016; Zhang et al.,
2022) . B A I E LR BT T R
Jii Mn 4 3 & (Nath et al., 1992; Hein et al., 2008) .
5RO AR IR, H Co/Zn FUE 3 5 BAK, 28
0.15, 7K IR B ER ™ 1 Co/Zn LU H K T 2.5
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Fig. 4 Scanning electron microscopy images of manganese rich minerals from the Dongxiangqiao manganese deposit

a, b. The sample of manganese ores from Gufeng Formation; ¢, d. The sample of manganese ores from Xiaojiangbian Formation

Rds—Rhodochrosite; Mn-cal—Manganocalcite; Cal—Calcite; Qz—Quartz; Py—pyrite

(Toth, 1980) . AR MRS 1Y Co/Zn H{H 4 0.1~0.7,
SEEIE R 0.4(F£3), B BAR T /K BT, 23 HUl it
B, R R PGB TR A R, 3ROk UL, 7R S A
TROFH 5 0 JES WS I U AR B AR 0 PR v, P T RN A 1
Gy 27 A R s A Y Mn/Fe H{EL(0.1<Mn/Fe<
10) , i 27K TR 46 7 IR HhiX — L {320 T 1
(Nicholson et al., 1997) . TE &R MW EN KT, &4
HRFV A 2 RE S Mn/Fe F 28 90 &K iy 25
FEIE T (0.5~8.9, F-2{H 2.8, # 2) , 5 Wi YT AL AL~
PRI Mn/Fe LCAEAH S o 78I I Wi FTRHET , d 34
WA Y Ak 2247 I PR SE AN 5K 58 2R A
SEOZIREE TS H A & 1) Y/Ho o {A (Bau
etal, 1999) . ZARUMAMFHEA L Y/Ho HAEAI X T 5
Kitr B E TS (PAAS) FRIEL G 0 1.2~1.5(F3),
KT 1, 5 R I A% A Mn DU R0 IR — 2K
(Bau et al., 2014; Josso et al., 2017) . S5 HIRAH LAY
ERAE H A Cr NI flCo %It E X EEEH
T IR JES W A 1) R - M 2 U8 9T B (Hein et al.,
2008; Sasmaz et al., 2014) . 7EZRMIHAED TR 4, 41
XF &R LA, SR 2 =Y Cr,

Ni.Co & (El5).

1 Co-Ni-Zn 1 Mn-Fe-(Co+Ni+Cu)x 10 = It [l
([ 6a. b)), RIIE A )2 S ARG R
AR X 3 SR, 7 (Fe+Mn)/4-(Cu+Ni)x 15-
(Zr+Y+Ce)x 100 & fi# (& 6¢) 1, KZFE S R VE A
5 7K R A R L, 33 2 B ARIBOR YR Y Min 1] g
TEPE I 51 KHEAT T — BB B TR G S 7ESE I 34
T B TR, B S Mn ZEIEVE Th 2805 T
BE B IE RS, FE I I s AR . Al/(Al+Fe+Mn)-
Fe/Ti i 0 51 &1 g (151 6d) B[] S5 f5 —FPoUL A, 3R
IR K S i AR AT A R S 5 T A iy B3 5 7K B
Uit B TR A I 2 7R T A9 Mn 8% K Eb A3 7K
Wik 25 FRTIR AR W ER A R BAT PO AR b 3k
FE2EHRAE , BT 5 Min =5 B VR T i SRR A
42 MBENTEEEHE

R —Fh M & ImITE  FLAETE T G R
b R A A7 B AR JE SRR R B . AE AR SR
T M EERT )2 EATRE , 5T R A B AL
Y al ALY T A8 DUTE , 2 BUR ALK AR o i B
A KB Mn2 € & (Calvert et al., 1993; 1996) , fEif
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Fig. 5 Chemostratigraphic column of drill hole ZK4306 of the Dongxiangqiao manganese deposit

JEAAET B A A B S A A WA R BT I Y
Mn?", Holl WA 5 A HURES G , WARMEIE Bits e 1y
i B AL ) 3 A A R S K AR i B A AR R R Y
Mn2 ¥ & (Glasby et al., 1999; Algeo et al., 2004) , 7E
AL S A T R B (L) SEU T T 7 i e
T M 5 53 ) b B A3 BB A KA, TRy
6] T e A B AR SRR A A2 A 2 T B
B B ) S Mn2 9k (Calvert et al., 1993) . 7E
SEALIE S AL 27 23 TR R TE b, RS B I, 4K
P i AS Min? AT LU o S AQBR R 3R T2 1l e
WML R A0, WNER 5 A0 B o 0 22 B T 45
(Pedersen et al., 1982; Morford et al., 2001; Herndon
et al., 2018; Wittkop et al., 2020) . K1, PR 54657 Y
TURVEAL IR i 25 A1 06 T BR A AR TR ) b il e Bt
(P SEie

HEARTCRR Y 0 AL R U OT R s S
TCFR MO A BIGTRR AR AL I 5 2 A 1Y) H 246 A (AL
geo et al., 2020) . VI Mo U TR & HE K+
(Mogg 1 Ug) /N T 10 FR T 10 23 AR R H TR
A A - R A AL A Gk 5 S T (Tribovillard et al.,

2012), U/ThAl/NT0.75.0.75~1.25 MK T 1.254%
HMRER T AL BRI AL - B AR TR PR EE (Jones et
al.,, 1994) . V/(V+Ni) [L{E/N T 0.6.0.6~0.84 1K T
0.84 73 5 & A Ak - 73 S R GAUAL R S| TR R B
(Hatch etal., 1992), TEAFZEHEITIH, A8 T &k
R JEAEFR BME e s I DU A BT 22 5 (B e 100
FUFPH LA ALk A — 2, BAR RIS AT
FREI], /K R Bl SRR AR A s 5 /N 20 S I 4LDE
TR 3, K PR 20 37 v AR o) SR R A 5 e T2 DT
9 KA 2T R e A AR (B 7))

ANTEI A T BB A A 7 5 e 2 ok LA IR
TOC &+, UL AR Mogg . Uge . U/Th A1 V/(V+Ni) e
{8, 2 IR AU 30 S 33 1 6 T U RRUK i 2
KR LA O RRAE . T TV I LR A )R
FLAT 5 Mog FlMo/U LB (B 7) , R B LD TR B A7 7E
“Fe-Mn #2 & i ” (Fe-Mn particulate shuttle effect)
(Algeo et al., 2009) . HA 5 HYHLH 2 Fe-Mn (%) %
A8 U/ 7K A T B 30 30 T, 4 WA A 19 Mo B
ok, IR RTTRR A A 1 TR Mo A X T U
ORI AN R o 3k — K Y 7 A T R A A D T
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Fig. 6 Comprehensive discriminant diagrams of Mn source of the Dongxiangqiao manganese deposit
a. Ternary discriminant diagram of Co-Ni-Zn (base map modified after Choi et al., 1992); b. Ternary discriminant diagram of Mn-Fe-(Co+Ni+Cu)x10
(base map modified after Toth, 1980); c. Ternary discriminant diagram of (Fe+Mn)/4-(Cu+Ni)x15-(Zr+Y+Ce)*x100 (base map modified after Josso et
al., 2017); d. AV/(Al+Fe+Mn)-Fe/Ti discriminant diagram (base map modified after Marchig et al., 1982)
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Fig. 7 Redox chemostratigraphy of section ZK4306 in the Dongxiangqgiao manganese deposit (legends refer to Fig. 5)
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SEATUOR K BT, 3 R 48 s A A SR AT 2 TR
K LT B A Bl 9 DT AR B BE (Algeo et al.,
2009) . PRI ZH N % H A )2 R 2 A AE XTI
Mogg . Uge U/Th F1 V/(VANI) FUAE , 5 /N &5 A
AL FE R TR T AR . ML Z T, I
T N R A A RN 2 B B B Mo U U/
Th Al V/(VAND) HAE ,, EAELE“Fe-Mn #2400 " (&1 7)),
FEUH FOIE BT S b /AA T S A6 W v U ORY K A ik
1) 55 Bl AR AT o A DI 2 T 1 S 4 65 T e 5 2 I
AP (TOC=9.8% ) FIE AL URIT 2R =1 4 £ 11
HIRAE SRR (11 7) | 3 55 WG 4 T AR L, 7R
AT T At i A 7 T /KA, HAg s it ik
BT A BB AT o (EAS ORI B SR B AR TR
OB BT S 4 I ARG 2 4 o U e 1 AT AR
MnO i, D ES5 AR ARV IR, &
LR P BRI B AR AR BT 55T 5 TR AL
R E NP BT A AR B AE A (B 7) o
4.3 FHHIESRE

F M AN, K250 AR DT 0™ e ) LA
i E AR YIE TNE , IR AE R A A R 5 A AL
S v T RSB 2 i (Maynard, 2010; Yan et al., 2022)
SR, TEAR WA ER A IR T, S B 2 AR A A TCHL
A 25 (81°C) AR A 28 (380 ik 55 A (WS
A ) IR AR R 5 A AR, B AN ] T AL
B3, HANAL T BT B e vt Al 952 1 (K1 8) , & W
X E AR IR SR W C FlO EFok A T /K Y

® G fi e
b ggﬁﬁﬁ AT
=

£ -4

s | i@
O sp

“w M

) Jii % A H

-12}

-16 A A BB

-20 1 1 1 1
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Xu et al., 2020 &)
Fig. 8 8"3Cppp-8'80goy composition of the Dongxiangqiao
manganese deposit (base map modified after
Xu et al., 2020)

HCO, #,CO; . MAREHMIRILE W AE K A i
7 PGB FT e 2 S BOL ik - 48R 67 R AR 5 s LAt i
MR R0 W —Ab AR B )2 A P s AR TOC & i
ME DL S Hp G A A 5 AT AILITT SN TR 8 P e P ™
B, RO AV s SR ETUA A BA
[ TOC &5 7t (A SCHB 5, 2020) . AN, FEG LS
5 SO B FR A 1 R e S LR 2
T B T DU A5 H a4 1) AL e AR R B B, 3 242
2 PR A AR KA v v B R B AT Min? TR AR IL PR B
AT ROE B A A A TTVE (AR SCEESE, 2020; Dong
etal,, 2023) , X — 4Rk 5 AR B AR 0T i i AL B
AT BT S A T R AR 72 0 SRR

W TR R 5 e A, T HL B m)
RESE BB (5 HCO, F1CO; ) KRR 44 R, %
DU B AL I T 45 18 15 M2 e J3E 10 4 o 48 ™ 1
PO EAA T (R AL AR SR S 6 F TR K
FIZ T ) 8 (2D E ALY 0 DTTE R AR AR s fig
Mn? ¥R FE , Ca Fll Mg 1) 5 F At S fifi 15 Mn2 X LB
R, BUMACZ B A R Bk R R, W
fife A7 Ve A (B 9a) o RV (20 A Ak 7e 30
B s A AT RUORS i Mn? i AT
FLB K 1 (Glasby et al., 1999), 15 547 7 fift B 155 2%
B, FLBRK s e vk B 2 /D B R AR A R R S A
B A BE Y B Bk R AR 7 ¥ (Pedersen et al.,
1982) . X [F] T HOAAIAEE T IE A& AL 5 K
5 RSB A (RIS AR S5 v 4 T TRy
KSR I ) B () AR YA DR /K S 1 B 0 B
W, BTRR K S T B RV A Min? 3k B fnb 3 4
&, B MK B Min-Ca 1R G A 19 5 i i 2 26 ™ ) (1]
Ob) , i i AU 4 5 A )2 b A R R O A
(Bl 4a.b) . A2 ST B O 5 s 1% i Mn? ik JiE
VA ZZ BT TOTE , 0 W N R AR
LSS AR 5 4R (Kl 4c . d) ;B 7ESR A IS T
AR AE SR T A T AR Hm B Ak BLm )
it (20 A AP TE S AL /AL T 5 T B S 9k 548 J5 A Min?
R AT, HB 34 F BT 484, AU D 5 9 Mn? /]
PLZEA BIBRIRER D Wb . BB EKAE PR T K
AR Min? LR R R AR MR B 2R AR DTE 1Y
JKF (Calvert et al., 1993) , T Z &I 1 & 48 T FL YY)
(Herndon et al., 2018; Wittkop et al., 2020) , ¥fE L 15 3|
B RGH (FE 9¢) . 1EXFhK 1K COS ™ 3 4 A iy =X,
T, DUBR I H S Ak ) i S A8 T S B B S A TE
TURRY 7K ST V8 A T T Min2 2 Min & 48 ™ (1) S B
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Fig. 9 Schematic diagram of Mn enrichment mechanism of the Dongxiangqiao Manganese deposit
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Fig. 10 Model for deposition of the Dongxiangqiao sedimentary-type manganese deposit in the southern Hunan region



Fa3% 2l

JBE IR A6 < U e DX AR R DR R ™ PR R A 2% R E B L L3 301

SEACPIVITE , AL R R P 5 A LSRR ik
PR, IX S R AR A PR M 5 D s i 23 L, L
FTRORET YR kAl ih e LS T

5 4 i

(1) AR PR A B 4 5T Min 32 2R I8 T
TR IR PR, Mn® 22 Iy 1 BB i #S o EI B IR K 4
AR T TR K £ YK O I R T 1Y X2
Mn & 5 A 1A T

(2) YU AL IR IS 2 A FE ] T Z AT B DX
AL, AR A4 (20 AP I DURIRAR
JKRE AR Min? 6 B2, R 5 BB R ER 7 0 ) R 9
UE T UR AL & SR o TESS BRI R L4 ()
SEAL Y AETURLK F 1 BT 38 SR T Min?, 4 g 7K A
HREE T Mn YR E , S BORER B AR BRIRER O DI , L
HERAE ) ZEARAT I R S LR )R o TESR B ER
BT, TR AR IS L B UV K S, AR FE R Y
VA Min? 9 AN J2 DL SR R B AR R IR R 0 DL
€, I T UURY) B A0 RIGH o

(3) ARIMBHEA BL HLEA [R] T e i vh i
AL 5 AL SR R P i ) SRR A AR
Je— LA EO RAIR VR AT PR o B TR IR AT IR
AT HLBE, 28 5 AR 12 DXt (L A A A DO
I RH - A R KA TORR E— DR

B R 2 bR B R T O A e
(T A s 2 75 7 BT A/ O] A SR R S R v ) T AL ) !
SR SERL B R FR A Rl 7R % A I3
Prad B A R ) SCRp L RS 7 BHE R 2 ok 5 5
[} 27 2R R I8 2 o8t A o 1 24 7 T i 3L 14
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