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Strontium Content of the Hot Springs in Izu
and Hakone Districts

Kimio NoGUcHI, Tadashi ARAKI and Ryoichi NOMURA

Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

60 samples of water and 9 samples of calcium carbonate deposits were collected from
the hot springs in Izu and Hakone districts from December 11, 1963 to May 27, 1964.
Strontium in water sample was deposited as carbonate, after iron and aluminum were
excluded as hydroxide from the solution with ammonia. Then, the carbonate deposits
were dissolved in hydrochloric acid. The strontium content of the solution was determined
by the flamephotometric method. The results are as follows:

1) The strontium content of the hot springs in Izu and Hakone districts were 0.012-
18.0 mg/I.

2) The mean value of Sr/Ca ratio of the hot spring waters in these districts was
0.44%x10-2 and almost equal to the mean value of Sr/Ca ratio of igneous racks.

3) Strontium content of aragonite deposits increased in proportion to that of the
water from which aragonites were precipitated.
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AR e VF T ADOHNEIL VT, KEY bOFEIIE- TiTh ok, TiabbiEREKI
DT, BT T AR 20~25mg LB X 5IicEUkE L D, HEERERMET CARBEE LA,
FIREREZMNL, ZORBETINEED rABE AR L. ARE 7 vE=T7KTHH
L, RO 7AI =y seKERbE LTHBELD T, 2hEAHILE. ZOARICKRERT
VESTAEREMZT, AN UFULRRBINYY LALILEET, A L. ZOWLEE
IN-#EER 7.5ml IR LIz48, 26ml o=FA 7 va— L e3kic 26ml O A 27 T2 a il
L, KeERE oz, 2heamaite LT, BBERRRy 7 < VBG4 EERL 2 )
W, RIESRSWEITR -7z, HEIX 461lme 2HEHL, 2V vy Mz 0.16mm & Ui,
BB OWOWEEND 4T0me BT 5 Ay 27 777 v FOEELZEN ., HoPLHR b
v v F U ABEARE ORIRE A TER LICBREER» 5, R be v F U AREEZRDE. &
TRRIEIC OV, ETINEFERICHERE L%, BRKICBT 2 LRBOEBETA b e
VFULES L., A burF U LAOHWRREL £5% UNTHS. EANy T AO5y
¥z EDTA 2fvicxr— MEETITE o 72,
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# 1 HT, GRHEFCRBIZERKOINVV T LABIVA uvF Y AEE

No. I S gAsR Twec| pu | G2 | S5 g
1| SEHUBAIRS W B L H 1963.12.11 | 67.5 8.1 25.5 | 0.047 | 0.19
2 | HMoRER X & % " 64.8 8.8 44.4 | 0.021| 0.05
3  EARAER BROR ” 60.2 8.0 67.4 | 0.33 | 0.49
4 | K EB R & &Y ” 58.1 8.3 72.2 | 0.27 | 0.37
5 " B OH 45 " 44.5 7.6 60.1 | 0.19 | 0.32
6 | BoOTERESR # F o & | 1963.12.12 | 25.2 2.7 34.4 | 0.11 | 0.33
7 " AL oo B " 23.0 2.8 32.0 | 0.08 | 0.25
8 | K o B B K E " 47.5 7.8 153.6 | 0.40 | 0.26
9 | TR E F B ,, 48.0 3.2 00.8 | 0.14 | 0.15
10 | BWEER = M B 1963.12.14 | 52.0 8.1 49.5 | 0.18 | 0.35
11 " R E o E " 79.5 8.2 156.0 | 0.65 | 0.42
12 " F W " 56.0 8.2 309.0 | 1.37 | 0.45
13 | % B R EHX I " 36.5 8.0 35.1 | 0.11 | 0.30
14 " ” i " 28.0 7.8 52.3 | 0.14 | 0.28
b | #FEILER B A B8 1963.12.13 | 57.5 4.8 226.6 | 0.40 | 0.18
16 " B " 41.0 3.4 141.1 | 0.42 | 0.30
17 | % HERF i " 86.0 8.1 956.6 | 4.55 | 0.48
18 " #H A ” 92.0 8.2 964.9 | 4.40 | 0.46
19 " i} B ” 94.0 8.0 992.3 | 4.60 | 0.46
20 " 7N L ” 59.0 8.1 304.0 0.73 0.24
21 | MEUEESE 3 =2 " 59.0 7.8 | 2514 11.8 0.47
29 " 4 B ” 44.0 8.2 111.7 | 0.28 | 0.25
23 | B 3K B R OB, SRR 1964. 1.23 | 42.0 8.2 | 1251 3.81 | 0.31
24 " R, WER ” 42.0 7.4 499.0 2.16 0.47
% | KJNE R X B OB 1964. 1.22 | 55.5 8.0 147.6 | 0.98 | 0.66
26 | b E R " " 55.0 8.0 168.0 | 0.42 | 0.25
27 | MmNE R o B R 1964. 1.23 | 78.8 8.2 87.5 | 0.93 | 1.07
28 ” = s " 90.1 8.6 95.8 | 0.94 | 0.98
29 " PV v AKT IV " 85.5 8.2 76.3 | 0.75 | 0.98
30 | 4 WE R R 1964. 1.22 | 70.0 8.4 115.3 | 1.36 | 0.96
31 B OEE R " 96.0 8.4 131.9 1.10 1.03
32 | MR ER W OE M " 73.0 8.3 233.2 | 1.58 | 0.68
3B | TEEER K FH & | 194. 1.21 | 84.0 73741121331 9.13 | 0.69
34 ” oo B " 99.0 8.3 | 2452 18.0 0.73
3B | & B B 1 = 1964. 1.22 | 97.5 8.3 80.8 | 0.67 | 0.83
36 " 2 B " 82.0 8.6 84.6 | 0.61 | 0.72
37 | A oEE G ® OE P " 99.2 8.2 454 | 0.30 | 0.66
38 " oA B " 97.0 8.4 45.7 | 0.28 | 0.60
39 | MLFHES KU o ¥ | 1964, 1.21 | 56.6 7.3 123.1 | 0.47 | 0.35
40 " E o & ” 45.4 7.4 65.1 0.25 0.38
41 " ®E o B " 50.9 7.4 77.4 | 0.31 | 0.40

(RE~D3K)
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(BIE>TX)
No A %k E B Tw%‘ﬂ{\n%l o e
42 | BryER X B OB 1964. 1.22 | 51.6 8.2 236.4 | 0.93 | 0.39
43 | M HmIE R T A v R " 39.0 8.2 212.5 | 0.87 | 0.41
4 | K W E R " 38.8 6.9 119.4 | 0.24 | 0.20
45 | EEE R X R B ” 41.0 8.0 186.8 | 0.32 | 0.17
46 | KR RE R CEFEOMHE 1964. 5.27 | 50.0 8.1 285.0 | 1.15 | 0.40
47 | F I E R B £ R HE 1964. 5.26 | 38.0 8.0 14.6 | 0.014 | 0.10
48 | F B E B ERBREN " 52.5 7.2 14.2 | 0.012 | 0.08
49 | FEEMER 2 e " 60.0 8.2 14.7 | 0.031| 0.21
50 | K- W R & » 8 X® ” 39.4 7.3 27.7 | 0.13 | 0.47
51 ” WO M " 38.1 7.8 26.4 0.12 0.45
52 | {EEFE R & ) 1964. 5.27 | 34.0 7.6 75.4 | 0.19 | 0.26
53 " Hh EER ” 65.5 8.1 446 | 0.21 | 0.47
54 | A A WRESE B KR W 1964. 5.26 | 40.8 8.2 29.0 | 0.12 | 0.47
55 | ERMYEE R BRE ATV " 90.5 7.9 63.1 | 0.31 | 0.40
56 | i &R R " 42.7 8.1 35.9 | 0.20 | 0.49
57 | WE WK R R " 43.7 8.0 70.9 | 0.51 | 0.55
58 | B EBER B AR 1964. 5.27 | 45.5 7.7 194.0 | 0.62 | 0.72
59 ” Kk JIHE ” 34.8 7.6 81.3 0.24 0.32
60 | + fER R Gt E W M " 58.0 7.5 898.0 | 2.52 | 0.30
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AR EE 1 BT 5. B, SRMFORRIE F, PHELREEEET, BRE
HRERBOTER, BF, FEILOERETHS. FE, HIRSICET 2 RROEER 1,
ZbhuvFY AROSHIIN 2 CRTEYVTHS. 60 HOBERF, 46 EOERVA bw v
Fu Lo lmgll DT Thote, FFREOEKIMLTR bu v F v ACES, FICTHER
EEOKES 9.16mg/l, $Rny 18.0mg/l, FEE3 5R 11.8mg/l HFE BLREVETH
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MHERED NS,

BRAHF® Sr/Ca thov vEAHER 4 it Lz, Sr/Ca At 0.2X1072~0.6X10"2 @
HICHDIREOBREMED 2/3 2HEDTw5b, KBV bicks L, BERICEITS Sr/Ca tb
VEHER, Touh VMR Sr/Ca Bt LTS W ERE STV S, P, R
ORI oW, FREOER, 0.33x1072 Kt 0.25%x1072, #=F, 0.15%x1072, D
WS, 0.30Xx1072 &L T/hE v,

PR, FRMTT OWERAKDIEY Sr/Ca g, KDY Sr/Ca b b33 &, 21
RTEVIEY—ET 3, 202 b, SHMBFOERKTOR v F T ARBH LY T A,
B CBUKICEMR L e KEDP B LI b O TH 5 5 Lihsh 3,

R 2 kpkkE, BRKD Sr/Ca M

Ca ‘ormy STUPPM | (5riCa) X107
KA 36,300 150 0.41
BAUK (BT, 458 | 7.1~2514 | 0.012~18.0° 0.44

4.3 AREFEROR FOVFIL

HTFRE b ER L BRORRAKAHERNTICGETS L, EHORK TICXvigERsss
D, KRPORMPERT S, BIXHFFRROML, ERELTHERET3HEEI1TE, Kbk
AR DRHEIT S, 20X EEE, KPCEELTVWAERBI ALY Y ARSMELT, b
DLEREPEET S Z Lichsd, AREMIT 2IRRITERCISREETS. GIKED
RS & 2 odbEEIic o v T, BEFY I ko TEEMICIFR S h T 5, S5, SR
FOBERIZOC TR, BEFTOBERCHRKECHHLALNZ, chbDERIE T T ER
T, MR bLWERTH S, pH 1k 8.2~8.6 ZRLix.

KINCETBIRBI VYT b3, BRRBRICL T, HEA KHFRR), 77 VE G RER)
LORF T4 N EEF) THbIbRTVS, 205 h, NF5 4 MILHBHREETHY, i

ZENE, T IVER MR EETERT 2 LML TS, EH D B ERE Lk
3 AKEOR R VFYLAEER
B R 4 # @ | St % | Ca % |(St/Ca)mme | (Sr/Ca)msk
2R A K OE (1) 5 mE 0.042 39.1 oumw\awm#
" " (2) 75 VR 0.24 39.1 0.61x10-2 | 0.72X10-2
AR R R TR IR 3 n 0.13 39.3 0.33x10-2 | 0.66x10-2
" LHE B R K% " 0.14 39.2 0.36X10-2 | 0.60x10-2
O OE ® oA R % " 0.32 33.1 0.84x10-2 | 0.96x10-2
SR - S - " 0.33 38.8 0.86x10-2 | 1.03x10-2
BN IR > 5 0 F K # " 0.30 39.0 0.77x10-2 | 1.07%10-2
ro IR PR JE A K " 0.33 38.3 0.86x10-% | 0.98x10-2
BER SR IKE (RENENET) | A ? 0.24 39.4 0.61x10-2 | 0.46x10-2
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13, BMHLOWEIC S bORELLTT IVATH Y, HREOSIGFCHET 2 b0
LTHIETH o7, LB bOERIZIB L, HAvy ARKERIEL LTS 38, WK
FOR IR UFT AL, TRARILSBMEDOHEETD, Irvvsaiihdsz e Rmbh Ty
3. REEA b v vF U LAOREMEER, T VAORESEEICER TS Z EMHEPELTYS,
BELDHGN LICRRKERDOR b e v F T ARBINVY T AOERIIER 3 OBY TH-T,
RRIC OV THER LT 7 VAL RT3 &, Chb 2 LziERAE Sr/Ca WA
BlF52, TIVEDEFRFMELIV LA e T v ABERAHLMCRS ., =87, It
Bz X5 YW ORKEROR b v F v LAZRIR 4 CRTEY THS.,

F 4 ERE BJIRACBO2HKED Sr &8

Sr % o0&

3 0.19 4
e BHLEER2S) 0.23 "
e (99—100% 7 7 VA) 0.20—0.28 | & A
I (100% 5 R A) 0.26 "

75 VAERO Sr/Ca bk, WHERADPENE OBFRERTLELONE 5 Tho, LB &
DERICED LR r v F U LY, REBELE LTIV YL LHETEEE, BRFOR b e
VT APBEEANEENIT B ICRE, MR O Fe LTy ARMEAT S L RPESATY
5. PEHEFOEKECOCTRE 5 KR THRFELN, LEFORBRERL B I T—HT
5. 75VvAD (Sr/Ca) mrl (Sr/Ca)mmx DE Ka L L, FEAEDOZHhE Kc LLTED
fBEEF 3 pokdd L, Ka 3508 b7ny, Ke 33BN 1ECEES 2w, 0.1 BEL

(Sr/Ca)
1.0 L
X10°°

0.8+

0.6

0.4F

0.2F

L it 1

0 0.2 0.4 0.6 0:8 1f0x104
(Sr,/Ca) gk
5. 77 vAHRD Sr/Ca HEER/AKRD Sr/Ca & 0%
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7% . Oxburgh? Z&nFERIc L5 L, Ka® 1% 0.66+0.02, Kc*° 1 0.11+0.02, Kc*° 1
0.07+£0.004 TH Y, EELOELIES—EKTHZLBT5.

5. & B

1. o, SRIFOERD 2 e Ty agEE, 0.01~18mg/l Thote, AbmryF
TALI YT AL ORICIZEDCFHEENED bz,

2. BE, BRHEOEFADIEY Sr/Ca thix, KA »¥H Sr/Ca HiciTv:.

3. BRI ULEAREZSW LIHR, At rFU AR FMAEIVT FVALS
V. EREBEARLSHH LT I VAR O Sr/Ca ik, WRAF O Sr/Ca lERAR&EWIZER
S\,

EBRVICOEDR, OB L, SROMEYE o7\ i URER R FE R AR
EMREOBRICEL BEHOZERTS. iKicowT, #iFHEEboT, BYITD
ARTNVDOUABRICLHEL R TS, IbIEicZ OWRCEL BB SCRAR 7R
B0 T, ZZRBLTELSHELRTHRETH 5.
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