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Fluid formation mechanism of deep chloride hot spring waters from the central Kanto Plain,
Central Japan
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Stable water isotope characteristics of the newly discovered lake bottom springs from Lake
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Investigation of salinization processes in a confined aquifer system; Application of
sulfur and chlorine stable isotopes
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Origin of saline hot spring and flow system of inland hot spring
- Case study on the Yuda hot spring in Yamaguchi City -
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This study discussed on origin of rain- and subsurface-water (or shallow groundwater) in seasonal
wetlands of north-central Namibia, which is locally called as the Cuvelai system seasonal wetlands
(CSSWs). In order to do this, stable water isotopes (SWIs) of hydrogen and oxygen in rain-water,
surface-water and subsurface-water were analysed. Especially rain-water samples were taken from all
rainfall events in a whole wet season from October 2013 to April 2014. Then the isotopic ratio of
SWIs in each rain-water sample was analyzed and used to derive annual mean value of the isotopic
ratio of SWIs in precipitation weighted by each rainfall amount. This annual mean value was
revealed to be a good indicator in order to detect how subsurface-water in CSSWs formed in the
region through the use of delta diagram. Consequently the SWIs analysis in rain-, surface-, and
subsurface-water revealed that shallow groundwater of small wetlands in the region was very likely
to be recharged from surface-water, source of which was local rain-water and was temporary pooled
in the lowest part of each small wetland. This was supported from the tritium counting of the
current rain- and subsurface-water in the region. In order to confirm the origin of rain-water,
atmospheric water budget analysis was also conducted using an atmospheric reanalysis data. From
this analysis, it was found that around three-fourths of rain-water was derived from recycled water
in local-regional scales.
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Stable hydrogen and oxygen isotopes in precipitation are valuable tools in groundwater recharge
studies and the study of atmospheric moisture sources/circulation. Despite their significance, the
isotopic data on rainfall is limited in most regions of Cameroon. Accordingly, the stable isotopes
in over 290 monthly rain samples from 2012 to 2015 in 15 locations/stations across Cameroon are
being investigated. The rain sampling stations have been grouped into four regions as a function of
distance from the Atlantic Ocean and elevation. These are the coastal (<100 km from the sea),
inland (>100 km from the sea), highland (>244 km from the sea and >1000 m asl) and further inland
(>600 km from the sea) regions. The primary objective is to produce local/regional meteoric water
lines (L/RMWLs) over Cameroon and subsequently the Cameroon Meteoric Water Line (CMWL). Other goals
are to describe the temporal and spatial variations in stable isotopes of the rainfall and their
relationship to annual precipitation cycle and determine the main controls on isotopic variations.
Present results reveal a very wide range in 6'°0 and 6D from -9.43% and -65.61% at high elevations
in Kumbo (1715 m) to 3.86% and 38.61% in the Ndop plain, respectively. The significant variation
suggests various controls on the isotopic composition of the rain. Rain stations (Mutengene,
Douala, Lobe, Mundemba and Kumba) in the coastal region gives 6D = 7.876'°0 + 13.20 (R’ = 0.96, n =
90) as the RMWL. The relationship: 6D = 8.216'°0 + 14.40 (R’ = 0.95, n = 51) defines the RMWL for
the inland stations (Mamfe, Yaounde and Bertoua). At the Bamenda Highland stations (Bamenda, the
Ndop plain, Ndawara Tea Estate, Wum, Kumbo and Nkambe), the RMWL is defined by 6D = 8.076"0 +
14.50 (R? = 0.98, n = 139). Two stations (Ngaoundere and Garoua) further inland in northern
Cameroon give a RMWL: 6D = 6.726"%0 + 5.21 (R* = 0.99, n = 10) with a relatively lower slope and
d-intercept. The low slope and d-intercept reflect partial evaporation of the falling rain drops
under semi-arid conditions in northern Cameroon. Overall, the first CMWL is 6D = 8.0856'°0 + 14.19
(R = 0.97, n = 290). The similarity of the slope to the Global Meteoric Water Line indicates
equilibrium conditions during rain formation with a minor effect of evaporation during the fall of
raindrops to the ground on a national scale. Additional inland sources of moisture other than the
Atlantic Ocean explain the high d-intercept in rainfall across the country. High d-excess values
(>>10%) in coastal precipitation within the rainforest region of Cameroon reflect recycled moisture
from the rainforest. Meanwhile, the high d-excess values in the high altitude rains in the Bamenda
highlands suggest the interplay of altitude effect and inland recycled moisture from inland water
bodies. Across the country, the stable isotopes show an inverse relationship between elevation and
rainfall depths suggesting altitude and amount effects, respectively. However, there is no
discernible decrease in the isotope values from the coastal to inland stations as would be
expected; hence, a lack of continental effect. Enriched isotopic signatures clearly mark low
convective activities at each site during the pre- and post-monsoon rains. Intense convection
during the monsoon peak coincides with the most depleted isotope values in the precipitation. Thus,
the generated rainfall isotopic data is useful as a marker of annual changes in rainfall patterns.
Given the dependence of most Cameroonians on rainfed agriculture, such information from the
isotopes offers an important monitoring tool for changes in rainfall patterns for subsequent
remediation measures. The data is not only useful for groundwater recharge studies in Cameroon but
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also for climatological research at a regional level (Central Africa).

Keywords: Stable isotope variations, Precipitation, Cameroon Meteoric Water Line, Deuterium excess,
Moisture recycling, Amount effect
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[CELEVSERIMESNZ. ABETEETEFEREFMUALLE DEICHENBBRP NI TICHESN
TERBREDUBLEERULENS, BEMAERNSHZ, AMHRICH(TSKBERICEAT IERLLEETS
FETHS.

F—U—F gLt B8R - KREALL
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On stable isotope ratios of water in the Fuefuki River,
Yamanashi Prefecture, Japan

M 2R BN EE. P K

*Akihiro Sasaoka', Takashi Nakamuraz, Genki Nakanishi®

1 ALNE R ARSI P EIRIE S X 7 LR, 2 LB AXZRE R - ERHIEREMET Y5 — 3LREKXFEX
—?ﬁl’i?—l?—%ﬁ@%ﬂl’é‘nBIB%%,ﬁtJHatﬁﬂ—T—%EU%ZEJ O34

1.Department of Environment Systems,Faculty of Geo-enviromental Science,Rissho University,
2.International Research Center for River Basin Environment, University of YAMANASHI, 3.Special
Master Course Program on International River Basin Environmental Science The University of
Yamanashi

AMETE, RRBMERNSEWIID LRSS TRICHNTTOAENIKDLZERMALLDZEILDOFHEE
7o, ZOF/RE, AIIKOBEM AL ICEZEZE RETERANIEHTKOTBADEFERESHNELE D,
FRZMOILEREHN S BIFEERZR(CA D TRNBEWIIIC(E, WDEODERIIANNEFELTUVS. X
Iz, BFRREHSEEICHNT TIEERIMGDHEBYI TEON, ZO—FICEEFAFEL VD (E
¥, 1970). AT H O ICHHRICHEHBUIAATEANMEBOREZERLZLTLBIENEEZXSNSD. Fic, M
PHIEEBEEEX S L, AMARTREINITKOREOEF, ZF)IEHEWIND2DDANNERT BB TED
BRMEED—HFULHANEVWEEZSND. ZDHIC, B7ILTX \7 & RS ORFAK, HTFAMR
EIO>TKBBHATHIEEZXOND.
BEIFEERZHOBEHDO—MKEDHESMNCEINTUVBIEDD, BER KBLZERBELIC DV TOREIFITH
NTUEL. BICEWIIEER TREICSVTIHBEOXEN S EKEMBESTH TOBREZL <, —#K
BHEEDMBETONTULELL. ZOCEEZJFBICETENS, BRI LEREH S THREZE T ABENRMIE
UMk, 201581 A(IC, SAIKOFEKRZESTCHERMABERML, BALOERDHDBEZTOZ. Z0OE
R, UTOCEMBESHhELDE.
BENOE)IKIEEKDEEMR(CEEZZ(T, DFLERTES, TRICANDICDONTELELBIMERANRHS
niz. UHL, WEBZERIFTTEMICA > EBERDFATODIFELLIMERANRRS SN (LD ; -72.3 &
>-75.3 %). 2L T, ZEFE/ICOEGRADMR (FFHREOD ; -73.3 §>-74.7 ) [CEVTEDHEL LB MEAMN
HoN, BEMRTEFRATETEVERRMERINL. e, DB > EARBXBEAICHVTIFSI0BE
MR KD EEUME(20.6 mg/L->18.0 mg/L)ERLZ. CNiE, ERBTEIDBURMALLEELUZER
A (BIDOKAERINSHRALRLEDETEIEXHFE—HITSD.

FIRT(E, BWINGD; -74.7 ) KD ESTA)IDOE)NGD ; -70.0 $)NELMEZESRL, BWIIER- TRIEIC
HTSEIRMTIK(OD ; -77.9 $~-76.9 %) (FEW/IID-74.7 ®DL D ERMEZTRLTCLS. CDHCED
5, RS OANICLBEEERHSNLEVR, KDESOEVEMILERTEEIN, LEREIRIC
&> THENT 2R IBINMS KUENBRRBOM T AKNEWINCTHEAL, ZORMALICFREE RIFL TL
SAEMEEZISNS.
NS, BEWIIORTICHESANNIKPFODDEILEHDE, EEMESEDICENNMST, TRICTIC
LIR> TEBLEDIBRAZBHSNZ. ZORRAELT, BWIIERBCHTIIERAINNICKIDIEE, LT
TRECSVTEENBEBRMES KOZE) N SBERMERB U T KOBNOEEZEZEXS_EMNTES.

F—O—F BRI RERMAE. H)IIES
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Investigation of the groundwater source estimation in Kofu Basin for hydrological model

*hig e P W PR BES B A’
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1.Special Master Course Program on International River Basin Environmental Science The University
of Yamanashi, 2.Interdisciplinary Centre for River Basin Environment, University of Yamanshi, 3.Geo
science Laboratory

The end member mixing analysis using hydrological tracers have been applied to identify the
groundwater recharge sources in local area, such as scale of alluvial fan. However, it is difficult
to apply to large scale, due to the wide values of temporal and special for the hydrological
tracers. Objective of this study is investigating the groundwater recharge identification using
hydrological tracers to adapt for the hydrological model for basin scale.

Groundwater samples were collected once a year from November 2010 to October 2012. Altogether 12
river water samples were collected in 2003, 2004 and 2006 from main rivers in Kofu basin. Rain
water samples were collected once a month since 2008. All groundwater samples (n=50) are classified
into three types based on recharge sources. Among them 20% of groundwater are mainly recharged by
river water. Other 50% samples are river water mixed with local precipitation and 25% are river
water mixed with mountain groundwater.

F—OU—F K AR, KOKER - BBERRAALE

Keywords: Geoundwater, Kofu Basin, Water Stable Isotopes
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Behavior of the age dating tracers in Satoyama-spring
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R0 ERTNE L\ FAKDEMRMERE(C(F. (FCs (HOOTIAON—RVEE) ©SF, (NI viLRE) &
ENBRBIEARSL——HRBEINZLDCHE>TE Nz, BAERTOEREFATEITH D, (FCslCDLTIZ
HHET -5 —OHBHIRVHEBRAZEE I 2 NLLBEEKICK U TIBICBMTH S & SFICDVTIET
Vv NEEOEEDMEEIH DN, FRBRESSNIEXI(F(sEDEBVC ENMRRBRNICON>TE
Teo —7. CFCSAOSFICDVWTOERNT — S DEREEFIRRLTH D, AIRIE L —Y —BE DR RZEEFILEC
DUTIEL DM TULHEL,, AHAERTEBEETORLUABEMX(CUEBY B/)WRELRILBEKENRE LU
T. 2015FE2BH\ 52016 1B E CTOIERICHIE > TEIEOY YU U OEERU I, SBKDAEE
10.4~19.9C. BHE(F0.02~1.33 L/sOEMEATRKEEELc, —7. pHIF4.73~5.15. BRICEE

(EQ) (F2.77~3.72 ms/mDEHECH D, LBHREL TL\Z, HXRTE. BERBOEHRBNSHMNCE(L
I BEKICHTRIBRFIEEBRAIPERA L —F—DEENFHEPEHEBERIC DV THREI D FETH Do

F-O—F 1 FERALL—Y— BIBEK RERNMUK. CFCs. SF6
Keywords: age daring tracer, Satoyama-spring, stable isotope, CFCs, SF6
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A study on caldera lake-groundwater system based on a multiple isotope approach
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Lake Masyu (212 m deep; 19.6 km® in area; water surface at 352 m a.m.s.l.), eastern Hokkaido,
Japan, is a seepage caldera lake with no surface outflow and inflow. The caldera lake-groundwater
system was investigated to elucidate the effect of lake-water seepage from Lake Masyu on the
hydrology and hydrogeochemistry of Masyu volcano and its adjacent areas. Previous studies on the
lake indicated that, on the basis of a conventional water balance method, there is a large amount
of seepage of some 65,000 km’/day to the surrounding volcanic aquifers.

The analyses of H, '®0,"C, *He and water chemistry for samples from rivers, springs, and bores in
2009 and 2010 are reevaluated in detail to quantify the lake-water contribution to river and spring
discharges and to the downgradient groundwater field. The water samples from Leke Masyu are
markedly enriched in heavy isotopes and fall on a line with a slope of 5.0 in the &D vs.5'0
diagram, which is characteristic of open-water bodies subject to evaporation. The lake water is
also enriched in carbon isotope and in the range between 4 and 5% 6'°C. The mixing proportion of
lake water was calculated on the basis of 6D and 6'°0 by applying a simple two end-member mixing
model. As a result, the lake-water contribution proved to be significant for the huge springs on
the southeastern flank (Nishibetsu-Gawa Headwater Springs) and those on the southwestern flank
(Biruwa Springs), consisting of 30% of their discharges. Taking into account their total daily
discharge of 140,000m’ measured in July 2009, some 65% of the lake-water seepage from Lake Masyu,
that is 42,000 m’/day, is estimated to concentrate in these springs. In contrast, the Kaminoko-Ike
Spring on the northern flank with a discharge of some 15,000m’/day, water of which has long been
considered to be of Lake Masyu origin, isotopically showed no evidence of lake water. It is also
the case in the other medium-sized springs located on the northern and eastern flanks. The analyses
of stable carbon isotope, high isotopic values of -9 to -7% 6"°C for Nishibetsu-Gawa Headwater
Springs and of -9 to -8% 6"°C for Biruwa Springs, and a low value of -21% 6'"°C for Kaminoko-Ike
Spring, are consistent with these estimates. It is also the case with *He: Nishibetsu-Gawa
Headwater Springs and Biruwa Springs had a high content of °He of magmatic origin, whereas there
was no °He of magmatic origin in Kaminoko-Ike Spring. Rivers that originate in the flanks of Masyu
volcano showed little or no isotopic evidence of lake water. An overall estimate, therefore, is
that approximately 23,000 m’/day of seepage from Lake Masyu is still unaccounted for. The hydraulic
connection of volcanic aquifers to Lake Masyu is likely to account for this. The isotopic analyses
show some hot springs and groundwaters from the 100-350m deep bores in the southern and
southwestern flanks contain substantial proportions of lake water, indicating seepage water from
Lake Masyu plays an important role in forming hydrothermal and groundwater system. A schematic
diagram for the caldera lake-groundwater system in and around Masyu volcano is depicted on the
basis of these data.

F—O—R ™K RFT L BILF S SRK BK YILFTPIYR-T
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Origin of mercury in the groundwater in Hirakata City, northeastern Osaka Prefecture
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KIRFEBMEND B EHICEBRNICHRFINTULS. BAERTIEIKEBERGIEES15RICKD, KELH K
T(3H7KkEB & L T0.0005mg/L(0.5ppb), BRIBEAEFE16RICKD, TEPTIE15mg/kg(15000ppb) & ESH, RH
INTUVD., KRMFECIIKEFEBRIDECE DV TSR TITONRM T /KESREICKD, BWKENRER
(B (0.5pph) ZEB R EDHIBMR TIREINTUL S, HMECEIMKRHNSEREBABARODENTHD E
HESINE. Tz, ZOKBOZL (FXRRMAICAAMX(ICHRELTHED, EMETHIERMBRICADTLE
BLUTLWBEEXSNIZ(KIRA 2009). LAL, KBOERIIAETHSD. KIEDEFEEZHAECITDI_EEE
& U TARmAEESTE L.

ST CHHBNEBE OKBAMRE SN XREWNAT T2015F7TH~11 A5 RS Tk ZEREL, £
Mo EXKIBREEDNLUE. Z0OmH 5, KIEBBEASVERIEZERD, KIREMMALERELUZ. TKET
RTCEROUHFZTEFa—THET, HEFEEI1MUAT, KEUFT~2mBETH 2. BWKIREEREL
AERVETTRCRFRIEGE(CVAFS), XFILAIBDEEBRIEFAR OOV ST ST v —[RFENFE(GC-AFS), 7K
RERMALEDRE B TRICEC K DB U LB TETSIEANEARE R ZERERI(PEE D ITEE
(MC-ICP/MS)(C LT DTz,

REMIH DM FADERSMEE(F (Ca> " -HCO, B) & (Na-C1- SO, +NO,) [CABIETND. KIREEICEALT, #4l
fiE(0.5ppb) Z X DERHIEN D2, REMKBEENSVEHRITI133ppt TH oz, A—HFANSERLUTZ
AERI CIIKIBBENEKRHAC K D TRELZEHTSD. ULHL, ZHCTSHCRKELE &L BEDBRE
BSNEL. H3FHFOHMITAKICIIAEBSHEEHNEL(90ppt) BRI TIE, BULERI(133ppt) KD EABBHEDSO
fﬁ%<§intmt.it,%wﬁﬂﬁm,EU%”#my¥®m§@H%§ﬁ,mﬁ%gmﬁmwmmﬁﬁ
BOBANMEWNIppt) BRI LDECNS 2B DERENRSN . TE—HICH2mBENTZRE CBHEROHF
25 FRVS K U TZ B CIER S (E5mA_ EDHF KD KIBEE M55ppt THDDICHT L, 2~ImDFEEDHF K
2.0pptTH DIz, NS5O E(FE, KBAHFEEDREBNSERET DKICERINTULD, TEDEKIED
EREMRCEVCEZTRLTVSD. Ee, KIBOKEDFEEKIBTH D, £ XAFIVKRISHRKEEREMN
BHTEVERZERVWTISUITTH o 2. D&, KEBDERIGIABIHERCEYMLZIERICLBIENDT
[FEWCEERIETS.
KEIBRINALLFKBOEREZHEE T DEOHICEMTH D, KIEBRMALFEMCZER(C K DI RIMELERIK
TUVCERTMSNTH D, EYEREECEMKEBEBGBIEDEBINCET SMEITLLERITEATLD(EEX
(&, Blum, 2013). LHL, HIRRANTOKIBOZEE(CEE L TRMALLZE AUVVEIREEDEL. AAKR T 2R
D TAKIC DT HgR-0.65~-0.85DEEB TS, CNIFBUKERR I TFAFRKBOBMUELLE LTI
VHTHOHETHD. LFEFEEHNSHECMNITEZOAEBIILATISNTUVSD. HA(2011)(E, REPOKER
BRUALLEDTL, RESILNSESNIZENEI "Hgx-0.68+0.12(%), AFIKIBILDEDE-0.19+
0.36(%), KHAIMLDENE-0.5140.47(%) EH/EL TLB. AFETESNIH TN HyldZ NS (TEVE
EE523%. DL, AMEOKEBSHEFBROTEEART L. REODTFHITAE V6 HgldBkN S
BT 3RRICEVKBREEBBLUCERCHIEHATES. AAEDH TKPD HylZZNLDDFHI(T/hE L)
CENS, PRZEZTIFDOTMEDEZFRFL CTLSAEMENRSS.
KIRFEEEDICITERBICAD TRSD, MTKPICKBAREINDCEARDHD. BIFHFE~NEHICHHT
DKBIAREE EENE B &, KEB(FHRESBICHR T SREE DEENRONSD. S8, KBEANMIELLZER
WHICARITDCET, KEBDERETORZIOXEDBEENBESHNC TETIDHEMNRHD.
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Systematic estimation and correction of Ba induced interference in ICP-MS for direct and
quick analysis of REEs in geothermal waters
Systematic estimation and correction of Ba induced interference in ICP-MS for direct and
quick analysis of REEs in geothermal waters
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High barium concentration and Ba/REE ratios are commonly observed in geothermal waters such as
Arima-type brines, making it difficult to precisely determine REE characteristics, e.g., Eu, Ce
anomalies and REE patterns of this kind of high matrix (major solutes) and ultra-low REE waters. We
systematically evaluated Ba induced molecular ions in ICP-MS operated at solution mode and
established a new correction method for direct determination of REE in high salinity geothermal
waters.

Ba has seven isotopes from "“’Ba to "**Ba with natural abundance of ©.1% to 71.7%, each of them will
produce molecular ions in forms of oxide, hydroxide, hydride and argide in argon plasma. These
molecular ions cover a mass range from 139 ("**BaH) to 178 ('**BaAr), theoretically overlapping with
most of REE isotopes in complicated combinations. For example, both BaO and BaOH overlap the masses
of light to middle REE isotopes, especially Eu. Conventional correction method simply considers
that bulk interfering on Eu is contributed by Ba0, and may result in large uncertainty or erroneous
of REE anomalies and patterns. In this work we separately evaluated production rates of Ba oxide,
hydroxide, hydride and argide for each of Ba isotopes in solution mode ICP-MS. Our data show that
BaOH and Ba0 are major interfering species over Nd, Sm, Eu and Gd peaks. BaH and "®Ba peak tailing
seriously overlap with La and Ce signals. Argides are ignorable. Heavy REEs and Pr are free from a
significant overlapping with any of the Ba induced interference. A1l the interference can be
quantitatively estimated and reliably corrected for REE analysis.

We demonstrated the correction strategy by analysis of reference riverine water (SLRS-4) doped with
Ba to Ba/Eu=125,000 similar to Arima-type brines. Determined REE data of Ba-doped SLRS-4 agrees
very well with certified values. The method was also applied to determine REE compositions of
various spring waters including Arima-type brine of the Arima area in southwest Japan (Nakamura et
al, 2015). In this case, Ba induced interferences contributed to La, Ce, Nd, Sm, Eu and Gd raw
signals for 92%, 24%, 48%, 78%, 96% and 75%, respectively. The intra REE interferences, e.g., PrO0,
NdO and SmO overlapping over middle and heavy REE signals, were less than 2.7% (mostly <1%), thus
ignorable for discussion.

F—"— ! Ba-induced interference. REE. geothermal waters. ICP-MS
Keywords: Ba-induced interference, REE, geothermal waters, ICP-MS
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Characteristics of event-based oxygen isotopic composition in precipitation at western
part of Kanagawa prefecture
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KEBRESRBEITZIBEWEY—ILE UTLELHSNTVNBION., BXKORMAKLETH B, #5)ERPFAERLE
B(CNIBE T 3R ERRMPHEATIE. BKAARY LS EICEKETV. BMHEDRETO> TS, A
KTEF. BARNBAICH(FDEBEKDRMAKLEDZEERIC DV THS NI B, BRMAIHITFID
2012 128N 52013 FE 1B I TOETIEDEK1 R ~OBEERMIELL T — IR, BKEFT—S &R LR
WEIT DIz, 2013 FEDBERMALLDERMEFIHESE. -7.628Tdhdfco 1EEDDEHICH T, FBZHOD
MEFHEE KDz EC S, ZIC-11.10%. EF(C-5.76%. ¥BRRZ(C-8.52%. B I(C-6.63%. HRZE(C-7.02%. X
(C-5.818&E R LTco CNSOEIE. EREMEFIHENSHDE. REBREB(EL. ZNLUHOEHICEUVE
ZRL. ESHESHBIENRH SNz, AAETIE. AAHALLOZHBILNER & REAT SFIRHE L

T, BEERNS(CAMBHEME EBDERIC DV TR ET O Iz, REBMUMALEMEVMEE RLZR(E. BS
FECKBERRZMN DIz, BAONBUERERIENERBT LS. -106UTOIERIEBEVRMALLE R I IER
R#oNfc, LEORMEHEBETERE LT, BEWRDEENREZX S5ND, RICEMBEZERL EBRS

F. ZDEEAEDBREHRIC K DEKTERKBEMNBN Dz, ZDH. MEMRAKRSIFELRLEEX
5N3, BKEBEBRRRMALLOBERICE. ETOARY RERRET S &, BEREAEEBE (R=0.83) M
5N, MENERNRAEECRDSNZ, LHL. MRESOEROBED. BKE100mm 33BN 1RV L CHUNT
E. ZNSOEMELENRZENZN-5.2%. -6.5%. -9.3%3E T LEB/BIMEERILUVBINRH SNIZ, BKEN
ZWCEBEHNS T, BUALLIIIBESE>TUEA > &S, BRABORMALLOER 7Ot X (EttNRE
EIFELDCENFEIND,

F—U—F R BERMALL. MEMR. BRIV E
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