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Table 1. Phosphate Analysis Results
Cconel O e o) | e | o TBE W %
sample) (depth) | (ppm) s0il) (notes)
1-27 | 220-295 | 1.229 0.81
2-93 | 280-200 | 1.001 0.25
5-29 | 150-153 | 3.148 0.79
5-37 | 188-197 | 4.180 1.05
6-23 | 160-170 |  6.099 6.10 | 0.05ml
6-23 | 160-170 | 2.759 6.90 | 0.02ml
7-20 | 140-148 | 2.084 0.52
17-14 | 140-157 | 1.487 0.36
10- 1 0- 10| 1.029 2.57 | 0.02ml
10-3 | 10-20| 4.906 1.28
10-5 | 25-30, 1.053 0.26
10-7 | 32-42! 0.690 0.17
10-9 | 50-57| 0.931 0.16
10-11 | 57-65| 1.657 0.41
10-16 | 60-70| 0.998 0.25
10-18 | 70-80| 1.094 0.27
10-20 | 80-88; 1,081 0.27
10-23 | 100-110 | 2223 0.56
10-25 | 110-120 | 4.570 114
10-29 | 120-180 | 0.907 0.23
10-81 | 130-140 | 1.158 0.29
10-39 | 140-145 | 1,167 0.29
1041 | 160-170 | 0.762 0.19
1043 | 170-175 | 0.665 0.17
1044 | 175-180 | 0,920 0.23
10-45 | 190-200 | 2,798 0.70
1049 | 200-210 | 0.663 0.17
10-50 | 210-220 | 0.595 0.15
10-53 | 220-226 | 0.379 0.095
10-54 | 226-281! 0.376 0.004
10-55 | 240-250 | 0.422 0.11
10-57 | 265-270% 0.823 0.21
10-62 | 255-257% 1,208 0.30
10-63 | 270-278% 1,265 0.82
10-64 | 270-280% 0,586 0.15
10-67 | 285-296 | 1.006 0.25
25-1 | 95-35| 2,557 0.64
25-3 | 45-60! 1,204 0.30
25-4 | 60-70 1.047 0.26
925-5 | 90-95 22868 457 | i/®
25- 6 | 110-120 | 2.423 2.42 | 0.1ml
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1 oSE BHEEYRT, ThOOMBRERIERS
Table 1. Continued CHBERBRTHT, -1.50~1.53m o 5-29

(el I (o) | WSHRIE B B | & LELOTIO 58 TR
1 ept ppm it n
ample) i EENHIDR T\ B, 520D Tik=A b
25-19 | 120-130 | 2.427 0.61 X
B 4 irERoBEERER0.79mg/g T, 5
925-90 | 180-140 | 1.792 0.45 & R OO T me/8
25-21 | 140-150 | 1.208 0. 30 7OV Tk =~ vES XA UL 1.05mg/g
25-22 | 150-160 | 1.376 0.34
7 — ﬁ R =
95 | 160170 | 1006 095 T B, 27 623 k=1 MEST, &
25-24 | 200-210 | 1.280 0.32 BEThtE] 544 6.1 & 6.9mg
28~ 1 95- 85| 0.760 0.19 W EHNF I L E - 18 - 7o,
28~ 3 50- 60 | 0.918 0.923
28— 4 90-100{ 3.627 0.91 = MMEEEEERE—F 4« 0RBhT oW
98- 5 | 105-115] 0.560 0.14 ., FRRBRCOE = EERE R
28-6 | 115-125]| 0.390 0.10
28-7 | 125-133| 0.243 0.06 RCebELHEh, —“BHCRVWHEEEZRT,
| -9 | 160-170% 1.028 0.26 L, T OB AT OIS S ke =
28-10 | 150-160% 0.822 0.21
28-11 | 175-185| 0.806 0.20 725TiL, WEBROBENL L Tn, =1
28-12 | 185-198 | 0.771 0.19 METS ~ 4 2RI, EREELE
28-14 | 243248 | 4.408 2.90 ] i
28-14  243-248 | 0.769 1.92 | 0.1 ml| Bhan, Shelid=1rE50 28k L
28-15 | 250-256 | 0.532 0.18 | 0.02ml | = (4 0> 4 BEHL RS CILIE L BT
28-16 | 270-295 | 1.663 0.42
1.824 1.824 BEYRT, 2OX5RIO2T T, B
29- 1 30- 39 L i
29-2 | 40- 44| 2.138 2139 | 0.05m1| =T MELRWRBREEOMIIMELALH
29- 3 60~ 68 |  4.423 L1l | 0.05ml| (Ga7r\ X 3By 5,
29-5 i 80-90| 4.678 117 _ ‘
29- 6 | 100-108 | 4.089 1.02 B D BEHT——Thic S B 57,
29- 7 | 108-118| 0.873 0.22 2 T BDBED T = 7 5 4 ML AT
29- 9 | 120-130| 1.161 0.29 .
29-11 | 160-175 | 4.110 1.03 BErto, BREOLWEHRNL, BiTR
2z Loss |05 0-20 T L B 0 B b IBAKBE B LB R
99-13 | 200-210 | 1.871 0.77
29-14 | 211-224 | 1.603 0.40 TEASBOLRTVWS, A= 728TiE,
216 | 2020 0.776 019 28-4FE D HRBE D PEEAE B XA & R

M xS UL EcEE T2, coBb ik
BACHARELEE SR TORdDTHD, Zhick La 710TRIERD bhiclHKH- 2R
WA TRBIWERD O BT TH B, 55~110 cm ORE-LEWH 57 555 10-16, 18, 20,
23D BRI RV 2, 110~120 cm OREREEE 10-25 XFREOHEMERE YR, MR
R0 X5 IR T T OREFTH LR L 5,
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Fig. 3 Phosphate contents of
Core 10, 25, 28 and 29.
] Analyzed by D. Ro-
liger. Vertical scale:
depth (m) Phosphate:

mg/1 g soil.

K3a =710,
Fig. 3a Core 10. 53. 59m m.s.l.
N-4887=2,150+75 bp.

=410 BC~AD
50,
N-4888=5,8104+115 bp.
=4,940~4, 430
1:0 — 2:0 BC.
mg P/ g soil

2 7888 0B, Explanation of core symbols.
1: $d: (Clay), 2: % U b #i+ (Clay with sand),
3: H#E T vt (Clay with coarse sand), 4: &

77 IS 54 (Black clay), 5: v b (Silt), 6 : B
E D Lot (Fine sand and silt), 7: #5+2C 0 3
7 B 19 20 2 (Clay in sand), 8:#i# (Fine sand), 9: P
(Medium sand), 10 : ## (Coarse sand), 11 : ¢ (Gravel), 12 : /N (Pebbles), 13 : JEiR (Peat),
14 : FHBYEH (Redeposited Peat), 15: JRRENE (Peaty clay), 16: %% U2 5 (... with
humic content), 17: % ¥ L% % (...with recognizable plant remains), 18: &ERH % &
(... with iron concretions), 19: KUK (Volcanic ash), 20: HFEDOWEE (Modern disturbance),
21 : 4C EFF (4C sample).
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X3b =2725
Fig. 3b Core 25. 59.70 m mu.s.l.
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K3c =728,
g Fig. 3c. 59.10m m.s.L

o 20
. N—4895=7.350+155
mg P/ g soil
bp.
CORE
I 2
1
]
]
]
N-£836
K3d =729,
Fig. 3d. 56.00m m.s.lL
N-4896=4, 960+ 155
U S — bp.
1.0 = =4,295~8,410
mg P/g soil BC.
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Phosphate Behavior in Japanese Soils: a test case

Gina L. BARNES#*, Roel BRANDT*%, Simon KANER¥,
David A. LOELIGER##* and Shiro NISHIDA#¥**

*Univ. Cambridge, **Univ. Amsterdam, ***International Christian Univ.,

**4%¥Nara Univ. Educ.

Though phosphates have been successfully used in western archaeology to identify areas
of human habitation, they have not been employed to the same extent in Japan because of
fears of the overwhelming influence of phosphate-laden chemical and human-waste fertili-
zers. Tests were devised in a coring project to determine the vertical behavior of phosphates
in the soil of the Asawa region of southern Tenri City, Nara Prefecture (Fig. 1).

The results (Table 1) show that phosphates exhibit significant vertical patterning with
no evidence of surface leaching or of overall high levels (Figs. 2, 3). Core strata correlated
to cultural layers known from archaeological excavation that were Early Yayoi in date were
observed to be high in phosphate content, thus reaffirming the link between high phosphate
values and human-modified sediments in vertical cores. Sandy clays also tended to yield
generally high phosphate readings, supporting the field observation that they were perhaps
former paddy soils. With limitations on horizontal distributions, it was not possible to

distinguish habitation areas from fields—a problem for future research.
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