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Distribution of fluorine on the cultivated land in Kameoka basin of Kyoto prefecture
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Map showing geology and topography of the Kameoka basin and sampling sites.
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Table 1. Total and soluble fluorine concentrations in soils at Kameoka basin.
Fluorine concentration (ppm)
Total 1M HCI soluble HOAC soluble H:O soluble

Mean 384 (53) 56.3 (53) 41.8 (24) 14.3 (24)
Plough layer S.D. 94 30.7 22.3 7.5

Max.~Min. 630~189 161~8 96.9~4.7 31.6~2.3

Mean 407 (21) 30.5 (21) 13.1 (12) 5.9 (12)
Second layer S.D. 69 10.9 5.0 2.9

Max.~Min. 555~271 56~9 19.5~3.2 11.5~1.6
M ai " Mean 429 (8) 9.8 (8

CuntAIm OIS Max.~Min. 856~140 16~7

Figures in parentheses show the number of samples. S.D.: Standard deviation.
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Table 2. Comparision of total and HCl-soluble fluorine concentrations between plough layer
and second layer.
Fluorine concentration (ppm)
No. Total (A) 1M HCI soluble (B) (A)—(B)
P S P/S P S P/S P S P/S
1 426 440 0.97 39 35 11 387 405 0. 96
2 423 443 0.95 48 40 1.20 375 403 0.93
5 418 470 0. 89 18 18 1.00 400 452 0.89
7 395 403 0.98 28 24 1.17 367 379 0.97
8 509 475 1,07 88 19 4,63 421 456 0.92
9 444 340 1.31 94 45 2.09 350 295 1.19
10 431 507 0.85 36 27 1.33 395 480 0. 82
11 355 271 1.31 87 38 2.29 268 233 1.15
12 453 344 1.32 115 22 5.23 338 322 1. 05
13 349 362 0.96 26 17 1.53 323 345 0.94
14 379 451 0.84 42 32 1.31 337 419 0.80
15 360 398 0.90 8 9 0.89 352 389 0.91
16 524 440 1.19 54 31 1.74 470 409 1.15
18 400 383 1.04 103 56 1.84 297 327 0.91
19 286 297 0.96 70 31 2.26 216 266 0.81
20 357 378 0.94 61 38 1.61 296 340 0.87
21 463 463 1.00 34 37 0.92 429 426 1.01
22 396 371 1.07 44 26 1.69 352 345 1.02
23 370 359 1.03 53 42 1.26 317 317 1. 00
27 447 403 1.11 28 19 1. 47 419 384 1.09
28 602 555 1.08 55 35 1.57 547 520 1.05
Mean 418 407 1.04 54 31 1. 82 365 377 0.97
S.D. 68 67 0.14 28 11 1.09 66 70 0.11
P: Plough layer, S: Second layer.
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Fig. 2. Relation between total and soluble fluorine concentrations in soils.
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Fig. 3. Frequency distribution of total and 1M HCI soluble fluorine concentrations in soils.

Total-F JEEED /34712, EMHE & JEEHR DA D
hR DM DR b, L LAHOEESMEE x?
ETHET S &, MEEZOTTHAVIES 0.74,
ST DS RE R R W o d 4.4, Total-F @
DERIERSHBICEDANENL S, —J7 HCI-F &
DAL, IEREREK LT EONEEREEH
Bl BRI RIFEEREEERTCELD, HBBER
RN HERTENVZ B, 188 HCI-F D7D
BERBTH S Lo, HCI-F EEOMECEM
R T 5 LE, fEtE 49.0Oppm, FE T 28. 3ppm,
A3 Lt +3 9. 4ppm TdH 5,

4. 1187 . FOHMBHSIE

Total-F J2REEDHER RIS D B FHE R E 5 4 IR
U7zo BHARNZ, &HiSD Total-F EBEZEADK
EXTRIALTH oy b LcbDTH B, EhD
M EALREEEID Total-F EEAR LTINS, '

i, AL HENRICE, BNEOTRELR otal-F e
PURFOHEMIIH BRI TH B0, ORI (Plough layer)
FAUTAMINC I3 N5 ORADEREERT W30S Fig. 4. Geographical distribution of total fluorine
JRET B MHIE AR S N T B, Total-F @ o

concentration in soils at Kameoka basin.

AT I B BEA T T AN 2 &0 S M (Figures in the map show total fluorine con-

centrations in the mountain soils surrounding

FERD S NITVAS, AHRFEMOESOHREICIIT the basin.)

o 189-306 ppm
@ 314379
@ 395-444




132 TN RFERRE R¥E

H34E

Table 3. Relation between fluorine concentrations and geological-topographical division.

Geological- Fluorine concentration (Mean-+S.D.; ppm)
topographical Sample number
divicion Tchl 1M HC}; soluble (A)—(B)
A) (B)
la 2, 5 6, 14, 28
1 421477 40+14 381+ 75
1b 13, 20, 27, 38
2 29, 35, 34, %6, 40, 381+ 89 41+11 340+ 86
43, 45 + * +
3a 1, 3, 4, 10, 15,
3 21 4214123 39+ 16 3824117
3b 35, 52
42, 46, 47, 48, 49,
4a
50, 51, 4%, 50’
4 317480 67+ 40 250148
) 19, 24, 25, 26, 37,
b 39, 41, a4
7, 8, 9, 11, 12,
5 16, 17, 18, 22, 23, 4264-58 74+27 352464
31, 32

* Geological-topogr;phical division: 1. Alluvial lowland of the Oi river (la. Left bank of the river, 1b. Right
bank of the river.) 2. Local alluvial lowland of the tributaries. 3. Recent fan areas formed by the weathered

paleozoic rocks (3a. Northern part of the basin, 3b. Southern part of the basin). 4. Older fan terrace areas
formed by the weathered paleozoic rocks (4a. Eastern part of the Toshitani-river; middle and higher terrace,
4b. Western part of the Toshitani-river; middle terrace). 5. Fan areas formed by the granitic rocks (Foot of

the Gyoja-mountain)
* S.D.: Standard deviation.
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Fig. 5. Relation between water soluble fluorine (H20-
F) and 2.59%, acetic acid soluble phosphate
(HOAc-P) concentrations in soils.
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Fig. 6. Relation between water soluble (H20-F) and
2.59%, acetic acid soluble (HOAc-F) fluorine
concentrations in soils.
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Fig. 7. Relation between 2.5%, acetic acid soluble
fluorine (HOAc-F) and 2.59% acetic acid
soluble phosphate (HOAc-P) concentrations
in soils.
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Summary

The distribution of fluorine in the soils on the
cultivated land in Kameoka basin of Kyoto prefecture
was examined.

On the average, the total fluorine concentration of
plough layer was almost equal to that of second layer,
but the soluble fluorine concentration of plough layer
was much higher than that of second layer. The
frequency distributions of total and HCl soluble fluo-
rine concentration were of normal and lognormal

type, respectively. Soils sampled on the southern

part of the basin showed lower concentration of total
fluorine than the other soils, and the low fluorine areas
were considered to be reflacting the back-mountain
poor in fluorine.

In the previous paper, it was estimated that soil
soluble fluorine exist in the forms of fluoro-aluminium
complexes or hydroxyfluorapatite. To clarify the
estimation, the existing state of soil soluble fluorine

was examined, and the estimation was also confirmed.



