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(Abstract)

the deeply dissected caldera of the Yugawara volcano. Results are summerized as follwos;

33

Streamflows and their chemical composition are studied in the Chitose river system with an area of 30 kif in

(1) Low-water discharge is 1.4 mm/day in the Tensho-zan basalt group(Neogene) basin in the northern caldera area

and 3.7 mm/day in the Yugawara volcanic ejecta (Quaternary) basin in the western and southern part of caldera. The

low-water discharge of the Chitose river is 2.0 mm/day. It is higher than the average low-water discharge 1.1 mm/day

of Japan. However, it is lower than 2.9 mm/day of Quaternary volcanic basins.

(2) River waters in the upper reaches can be classified into two types by their chemical composition. One is markedly

high in SO.*" ranging from 36.9 to 81.3 ppm in the northern part of caldera. The other is low in SO:* ranging from

1.5 to 17.1 ppm and the major anion is HCOs'.

(3) It is suggested that the Tensho-zan basalt group altered by thermal water is poor in porosity and the Yugawara

volcanic ejecta which has no hydrothermal alteration is high in storage capacity for ground water.
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®4 BARKUDNFIANOEEE

W | m & F E # % FijE (nn/H) F%KE (ppm )
ket 9 A|1AR|mEBL |5 | ER Ca® | SO«2-| HCO:-
I | 0.2~1.5 | REBIIZREE 5.37|1.42| 3.97 |A B |114~193|14~32 |{37~81 | 27~51
RKBILZRESR
1.0~2. . . . . ~ ~ ~ ~
i 0~2.8 B TR LI 6.40 | 3.10| 2.07 |B 8| 73~75 | 7~9 | 2~9 | 45~47
M | 1.0~2.0 | HAEALELY 4.02(3.34| 1.27 |B#| 51~81 | 7~10| 1~10| 34~45
KBILZRER
0.3~0.7 | . . . ~ ~ ~ ~
N 3~0 By BBE. R 4.601.50 | 3.08 |B B | 79~118|12~15| 4~8 | 52~70
2] 1.06 4.92(2.44| 2.50

HE L REIBUKOELEO Wi, KEEEHIR T I E2 22wk,

FENAKRFIHEDOKE L ER. (EREZREW) #°51~250 ppm, ByA 4 v i3 Ca? (W T LA %)
26.59~32.0 ppm TEEE SR L. B4+ TidCl (EEA+ ) $$3.2~50.5 ppm. SO-* (A
A4 ) #°1.5~81.3 ppm, HCOs (FEREEA + ~) #527.2~56.4 ppm OHFHIZH D, ThHDI )Y
BEESE (meq%) 2L o T F =5 AYTFLIBELEONR 1L THDH, 720 KEF -V (A~
FHTAYTTL) TRLEZOBPE 12 TH A,

HI1IMICRONBEHIZKEIZABC DI BIIATAIENTEDL, ABIZER #°114~193 ppm,
M4 A TidCa® HPEMS T 14.0~32.0 ppm, &AM+ >~ Tid SO »°%& b % < 36.9 ~81.3ppm,
HCOs #%27.2~50.8ppm TZ NIk o B #IZ ER 2551 ~81 ppm, By 1 * ~ Tid Ca?* A% 7.45~
17.7ppm, B&4 7+ ¥ Tid HCOs 7%29.7~473 ppm TERSEH L TH Y, SO 12 1.1~9.9 ppm TH 5,
CEix, ERA%92~250 ppm, Ca?*%%11.2~20.3 ppm, HCOs %% 44.1 ~56.4 ppm, SO.* #%18.1~50.9
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750.3 ppm DI TIRABHBREISITEALEND, HEVIIPEVERLZLTIV, £5T, ALB
BIIANLBHELERSERTEDLHN, AL BB LTIXER, SO, Ca* ICKELEREIBITVAS, C#
BERHEKARA LABKELREEPHIZSIT TV SO T COD A 0.04 ppm 5 0.97 ppm IZE{LL T
w5,
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%5 FRIARANOKEBERER (19815 9 A29,

308 &£1982%F 1 A278#%XK)

Wk By @ 1| pH |ERWEEM| K+ | Na* | Ca | Mg | CI° | SO¢ [HCOs~ |[HSi0 | COD [MRS [#® K
T ppm pom | ppm | ppm | ppn | ppm | ppm | ppm | ppm | ppm £ A B
NENR 4.0 | 7.2 134 0.78 | 5.09 | 15.2 | 3.25 | 5.56| 42.7 | 40.8 | 34.7 | 0.06 I |8l 9.29
2 [ AN 4.5 | 7.1 114 1.00 | 4.58 | 14.0 | 3.19 | 5.21] 36.9 | 42.1 | 31.5 | 0.24 1 ”
3 [ 158 | 7.2 193 106 | 5.94 | 320 | 412 | 4.90] 8.3 | 50.8 | 34.3 | 0.20 1 ”
1| Emin 152 | 6.9 133 0.59 | 5.39 | 16.3 | 1.68 | 529 61.0 | 27.2 | 34.1 | 0.05 I ”
5 | B=RR) 6.0 | 7.2 73 116 | 4.37 | 917] 1.82 | 4.51| 9.0 | 45.4 | 37.4 | 0.06 I ”
6 | A& 13.7 | 7.2 75 | 14z [ aza | 75| 138 | 4.03| 20 | 47.3 | 396 008 | 0 | ~
7| 155 | 7.2 | 6 | 1.3 | .65 | 65| 1.38 | 3.23| 1.5 | 4.1 | 12.8 | 0.13 W |81, 9.30
8 | #roin 157 | 6.8 81 0.95 | 1.65 | 88| 1.8 | 3.74] 9.9 | 10.2 | 4.5 | 0.08 mo| 81 9.30 ]
9 | ypin 6.5 | 6.9 95 107 | 6.53 | 1.2 | 256 | 5.58| 4.7 | 525 | 45.0 | 0.74 W |81 9.29]
10 | e 152 | 7.0 51 1.02 | 444 | 7.45| 1.69 | 3.50| 2.9 | 43.4 | 35.9 | 0.10 W |81 9.30
1| o 6.0 | 6.7 83 110 | 6.19 | 9.74| 25 | 5.77| 14.3 | 40.2 | 44.5 | 0.10 W |81 9.29
12 | H&ILR 14.8 | 6.7 57 0.96 | 4.44 | 8.8 1.63 | 3.57| 2.7 | 45.4 | 34.3 | 0.12 W |81 9.30
13| B&iR1 70 | 7.0 91 0.389| 5.00 | 11.8 | 2.79 | 6.26| 12.1 | 30.3 | 27.7 W |81 9.27
14| n&N2 158 | 6.9 80 | 0.8 | 5.01 | 10.3 | 2.69 | 5.56| 6.3 | 38.9 | 29.7 | 0.14 I |8l 9.30 |
15 | s 3.0 | 7.4 79 0.307 | 5.27 | 128 | 2.23 | 3.46| 4.25] 52.1 | 33.4 | W |82 1.27
16 | k11 6.6 | 7.0 131 10z | 967 | 17.7 | 300 | 867|171 | 577 | 35.3 | 072 | N |81 9.29
17 | Kl 16.0 | 7.4 118 0.80 | 6.87 | 157 | 244 | 6.42] 81 | 700 | 3.2 | 0.76 N8 9.29
18|z Lhil 9.5 | 7.4 114 0.80 [10.2 | 155 | 263 | 133 | 7.74] 53.4 | 35.0 N |82 1.27
19 | AN 714G | 14.4 | 7.2 133 0.8 | 5.00 | 17.7 | 3.32 | 5.40] 45.0 | 44.7 | 39.9 | 0.04 c |81 9.29
20 | A4S | 155 | 7.2 155 | 1.30 | 9.05 | 203 | 350 | 10.3 | 50.9 | 4.1 | 33.0 [ 0.1 N
21 | 7o vpiEmE | 137 | 7.2 75 142 | 424 | 7.45] 1.38 | 4.03| 20 | 47.3 | 396 | 008 | ¢ | -+
22 | ANATE | 15.8 | 7.1 127 169 |10.4 | 169 | 2.69 | 11.6 | 30.7 | 47.3 | 35.4 | 0.63 C P
24 | AN HS 17.3 | 7.0 175 1.88 |23.7 | 18.9 | 2.69 | 29.0 | 36.0 | 53.1 | 48.7 | 0.80 C ’
25 | FRNE L 158 | 7.0 92 1.13 | 5.62 | 1.2 | 2.25 | 4.71] 18.1 | 42.1 | 38.8 | 0.67 | C ’
26 | Frwn 19.5 | 6.4 250 .51 |43.4 | 22.0 | 3.25 | 50.5 | 29.9 | 56.4 | 49.1 | 0.97 C ”
27 | s FmASELR]| 7.7 | 7.0 113 0.749 | 6.21 | 1.9 | 4.10 | 6.51| 14.3 | 48.8 | 51.5 m |82 1.27
28 | BBk 17.0 | 7.4 130 1.51 | 9.88 | 17.0 | 3.48 | 7.45| 12.0 | 74.5 | 55.2 m |82 1.27
29 | EBowEA | 154 | 7.4 86 0.304] 6.27 | 16.1 | 2.13 | 3.32| 4.81| 65.9 | 36.2 m |82 1.2

1414
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BE LATEIELFE S TWD, EHICHE L7255 3EBICIE > TH200m (E&360~390m) i2b7: 5
THAABML TS, RILAKLIEMERFLRY . BEKIHORSETE S Y 25mME b EEL
WEREE/N Y T ADRIEAE Uz pHIZ 2.3 Th o7z o Ty ZORLTIEANID SO» OFEIBISZE T
Who

W7 r VIREDET S (R 250m) 2°5110m LifARE (R 280m) IZIE2m D EIRAE L L.
IREBIZHTIEL TS, SHICERICOMEIEL TV BERSSHRIBVICEE LTV, Zh 2R
DEBFNEFRIIENENEL(REEL, FHIHRET 2, 2070, Ridkd, ZLT, BVi#KtE
LTWa, MRER290mfE D & AR AIEIC L ABEL S SH L., B4 ICKEOHTBAEL LT
Wh, EIRICIT 7y VIREDERENH/—=2 T4 TTOH 600 m BIZ7THDBIRMSFEB ST
o SNLBN=I 9 IARENLT 7 VIRETRALZBH2EDT A 4 P ERIC L 5L RRDHEIC
RESNTODTHD, TARIKEIBERCIACoTRELEODERbNS, THREBOERIILE
HABIEL TV5, FiC, THA2S 3HFHOER (BEH295m) OMB THEBIIELCHIBL, KEe
DOHEAEHELTV5, BROBEIEBEOKIZLIZODTHAS S,

IXE DR EW IR L HEROGH A (E&360m) 25 ERICHERLTWS, hbit, M
HIRTIERE450mIC, AR TIIRBILAHE NS F 2 VBRI > TES420mit 5 3 TORH300m IS
blzoTwab,

DE»S, 2 TKILEF AN TALERICHE > TER L, BRMEICEAILEED A+
B L7ZIZHA WV, BRREB TER SN RKILW SRR IBETHRILEIN, SEOHEAS 4+
YEAMNCHEHELTWARLDEBbND, A 4 Y IZE L {EATW AR L £IBROFBIT I
EAEIZ101~150m B TH ). RBILZREEDOED 2EEEH 87~70 % Thb, KBILLHKE
BhOHAN 2L BICECH LD OSHRITIT T LHE SN TW R WA, WD SO DREHDS .
LA REALEORKE 101 ~150 m DHIBICEF L TWELLDEHRBTEL, T4bb, BRILTH
VREDERATEL TR L L. Z0RIFOEKE 150 m LT OMBIZ BV THRAEA LS BR
EEIAER TR T ZIZ B2V, ZOMBIIHIOSHOHBAN L HEE SRS, BHIIAT
(1972)0EE L RBIIZREEOEHEOEL LM E—FH LTV E, BREHIE LVLHBFIIEES
NBVOTE CRMHEICE 5205, BREMEAO/NSVERIZBREI BN OTREMN LR T 5, LilE
IERFIRIZ B W L BRIEHOE BRI TEAPE LLEE L TH T AOFEEELBO TV
O, REDFHEAHGKE L, BKEINELZoTWHELDERDIS,

ILARICRIR S 2 7 7 PIRKROB=ERRIG IS ER 1.03km (23F L TRBIIZREEHY 90% %
HOTWD, LAL, SO 129.0ppmTHIK [ ICHRTELLA %L, HEIZBAES3.2mm,/ H.
WMELA 204 ZRLBETREL TV 5, LA o TRIZERIRFEBUI LML BRI TEE 55 < .
ZRIZBEATV2LDLEbNE, ALBEXSTAH LTV THERDERRECH THEEHE U & 2R
5y, BKH L BKBDOREDLE DS X EKKE TR0 T ARG BB L & b ITHERIT L I
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8 #4BA

AR THEONTBOLRERRIROEBYTH S,

(1) BAEH VT T ORBOEAEZ P.LI b OE=REHORBIILREF B BFEASE TS
Bo TEMITIE AT B EMUAD B E A LA I8 R ARV

(2) RBLIZREFHBTRIREDTHELIKE (. BKEN1L.42mm /B E/HS Ve HAFKL
BRI R ESEE L. BKES3.67mm,/ B LSV, &4 DHKEIZBEDE=RL KL
LM KILFIRDIZITFEEEKELTRL TV 5,

(3) BAFEANTF FHRBEOFNOFHBAHETIIIANKRL L <55mm/ B, 2ANFKRIP K20
mm/ HTd 2, BRI OFELGKEHL.1mm,/ B, FOLKLEERE2~5mm,/ BTHSLDT,
BB VT T ORBIZKINEFRIBOHEE R LTV 228 KEIFFICE VLRV R BV, JhIZR
BAECKBILZREE L HAREXUEEY L THREINTWED2HLTH A,

(4) FRBILZREEHIMEBR L T AR RIRR SO LB KDL MBS0 B ADF39:0 )1 K
EELLRL STWD, IS, BBEA A ~1337~81ppmd V. FEDHIBD 2~17 ppm IZHRTELAL
%\, BRI BRI KL B AROFEFN K OILFEAR & (3F—FL T2,

(5) BARMETF JIMEDEREDL S LRI T, 2o THRAEA L) BRREHIERIITRDIT
WhbDLEES NS, — 66 —

(6) MNANEBLTHEA 4~ ZBRREAIZ L o TERL 2 RBILZREBEVELRIFICZ > T2,
(7) RBLUZREEI T AKEEEBEIIL > TVLDORBRREATEL(EEL TS0 LB bR
%o

AR

COREELILODIIHLY, ROF LA DOBHFFEIIL 72,
BRI MR, AR, NHERETRRR 88 (RHERREHER). AR
B, LH % GUEAREFIFEGER). ARFLLE CRERLEREREHER), REERIIEEHER
KA (REERKRFWNRE), HARNRBEHER CELEROMBEDOS £ ITIRELLHNL
Twivniz, BRRMFEHFER AKREHEHR, FRTHHRRE, RENEEEFERISIARZE)
EBIUTHRE LT AW, DEDOHAIZRESBILZHLEFE Y,

BE XK

ZEEA - BIF #H (1982), WA ORI ILETICET -8, tARESRLHBEER, $318%, pp.93~
105.

BHibEE (1932), KEAINOFEICH T, LAFAE, 188



48

AR A (1972), #BXLBERNS L UCHERKEBE GERAILSL & CBDREOHE). ABF A EHEAL
WHENEREESHE. AARSE.

AR #(1971), KOBERZET. p.206, HiEENE.

FEBA - MARLH (1985), KEHAEE pp.378 AE.

Meinzer, O. E. (1927), Lange spring in the United States Water Supply Paper, 557.

REAE - BE % ZEEA (1981), BAROIUMFEN ORRICRITTHRIEOHBEDOHE, T RFLHTHREE.
#3095, pp.209~214.

hEPEIE - FIEM (1955), BERAETE, H45FK

+ v 7 Braianknapp, HEEIKXFNEPE Elements of Geographical Hydrology, HE#R B, p.140, HEE/E
1982.

KAHR (1980), HimE AL, BABK AL, AEESL, pp.379-380.

KINEH (1976). HEEIRR DKM & E LR B KM, FEIRFRE. Vol.7.No.2, pp.69-84.

SARES (1970), 74 Y Y a v by 7BICL2EWADBBERL Y5 Y BEOHE (L1H). SHALHZE.
Vol.9. No.l, pp.1~6.

SARREA (1971), MRKILOBF,, FRAIL, pp.7~42, BARKIUFEERHE, FEIRAT.

=g thdR (1978). WIDKXCE, AR, pp.168~179.

iR M TREEA - B F - FEAE (1983), WA OEKFHOBAHFEEICET AL, tAELHRXT
W&, #3775, pp.75~82.

BILEE (1975), MR, p.304 FEITHAR

i EH SR LEE (1965), HEBHEITER. pp.504~520.

INATER (1958). BAERIZBIFAKILILEDEK. B2, Vol.29, No5, pp.267~284.

AR (1983), FHUL T KAEE, S5k



