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Characteristics, Pedogenesis and Classification of the

Forest Soils in Honglu Mountain, Northern Taiwan
Che-Yu Lin

Abstract

Honglu Mountain belongs to Tatun volcano subgroup with the extinction of
eruption approximate 0.4 million years ago. Previous studies have explored the
pedogenesis and soil classification in most areas of Yangmingshan national park, but
Honglu Mountain is not investigated and only an Al-enriched basalt composite cone in
Tatun volcano group. Three soil pedons are selected along a toposequence including
summit (HL-1), upper backslope (HL-2), and lower backslope (HL-3) landscape
positions. The soil color is brown and the diagnostic epipedon is ochric epipedon for all
the studied three pedons. Dense vegetation supplies large amounts of organic matter to
the soils in this subtropical climate, but exchangeable cations were leached out of the
soils due to the very high rainfall of 4800 mm per year. However, large amounts of
exchangeable Al are generated in the soils to increase the soil acidity. The results of
selective chemical extractions indicate that the active Al are dominantly formed as Al
-humus complexes in the soils. Allophane is not identified in such an acidic condition
(pH< 5). The soil micromorphology shows that clay illuviation is unobvious in B
horizon and the particle-size analysis indicates that B horizon are cambic horizons (Bw).
X-ray diffractometer analysis shows that the mineralogical compositions of the clay
fractions are major with kaolinite and gibbsite, minor with quartz, and fewer with
cristobalite. The pedogenesis processes of the studied soils are predominant
andosolization and subsequent de-andosolization, which forming Inceptisols via the
factors of climate and time. This implies the base loss, increases of crystalline iron
oxides, bulk density, and clay contents, decreases of non-crystalline materials, and
formation of kaolin minerals. The factor of topography did not significantly affect the
pedogenesis, while the differences between physical and chemical properties of the
three soil pedons can be attributed to micro-topography. The chemical and physical
properties of the studied pedons can’t completely meet the criteria of andic soil
properties of USDA Soil Taxonomy. The pedon HL-1 and HL-2 can be classified as
Andic Dystrudepts, and pedon HL-3 can be classified as Typic Dystrudepts. The studied

pedons are all classified as Inceptisols along the toposequence.

Key words: Pedogenesis, Andic soil properties, Inceptisols, Andisols, Al-humus

complexes, Basalt, Andesite, Toposequence
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Survey Staff, 1974) - [ }& M i 1= 97 #H % B & (International Committee on the
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Fyieel Ry BRI ~ TINRIFIFE B M — Ay R B IS S
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KUDKEA LIRS BR800 ~ S50~ SRS W h s AR
1B 1 o Tvanov et al. (2014)[2 2 50 RN S 25 B EE 5 L3NG T ROmi
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Table 1. Dissimilarities between non-allophanic Andisols and allophanic Andisols.

Properties Non-allophanic Andisols Allophanic Andisols
Major clay 2 : 1 layer silicates Allophane-imogolite
Main active Al Al-humus Allophane—imogolite
Soil acidity Very strongly to strongly acid  Medium to slightly acid
Critical pH(H20) About 5 None
Al saturation High Very low to none
KCl-exchangeable AI** Abundant Very small to none
Al toxicity Common Rare

(Shoji, 1985)
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HEA B AP AU EE A K LK 58S - Vacca et al. (2009)F5 HiK LK
TEEMEE AR E LR EACER - A KUK T IR S BT -

= BRETHKEEEZRE

H AT ER 3 HY K LUK 35 bH FE st 6 HL PR 2 RF AR 1000 mm > HOK LIRS
EBARRG I LA EE 2B RIERTR B A (Ozcan et al., 2011) - Nishiu et al.
(2014)A H AR ILE A LM S st 0y H 7 SR 02 - M - PSR AT AE
HAZEIKRTWE » & A SRR LAY S -

OZCAN et al. Q011 HERE LT LA TS T8 > B2 SRR & K
RIFZFEAVRMERE T - BEUEA R R A A BB RERSE K LI 1388
RV HRWREEEAEA B ALE M #r R 1 (Entisols) » 555N
(EERE R RS9 8 T RIS mARHE LS H I L e 2 EIRE - P SRR
N2 > H PR 2K - Moustakas and Georgoulias (2005) 7% B4E HE 5 5845 4
EML B B RS 2em Fa iy TIRAR S - bH7e88 T - Fi 25 rR 2 PRAIFIR B T
AT REVK R RPE A m i a & S R L ERE H MRS S pH (F
4 TR BA KUK IR B T ARRE B R O £ @t - BEFE e
SN TLE R E KRR EERX -

Zehetner et al. (2003)1> |02 ALET 2t By ZeAk A3t - TR0 24104050 m (3%
AEMLE R EEE 12 (E LIRS - RS REUR - TR 3200 m Hls H 1%
BHGEl oy FE Rsnden RinAREEEY)  REeAREARE - TEEEL
HAEEBEERBIIET 5 EHEF 2700 m A » SRRy T 5 R RN
(halloysite) > Ffeg A&k & &/ NS 1% TIEH B Ry 5598 T KRt 78 2700-3200
m HY AR Fy dn BRI EIEAERY B A R K B & (umbric epipedon) ik 1 -
BRI+ Fr ERVELE NI AR EATERE - KUK TR E iR )
BHPRKMZEER - MEMERERSHEE - T EFHEEFA 3 THEN L
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AR SR AR » RIRE ML R AWE I # - ARG
AT EZEEISE > Nizeyimana et al. (1997){F B 222 IS ISEHTE 4 i iER
FAERER 3 LB B XIRE L8 - SRt amn & &EEIEE MR
MR > Rea & BRI SIS NG - SRR R R 2 R &
88/ DFTEL - 1 Chartres and Pain (1984)th 2 FAE AT s A6 A R fy st TSR A It
HGe  Haz Ayl & AR E T g - #eds R R i m fitlE 28
SEHUEITIAREIE 582 R L A A S 98 A HY AR B - Rasmussen ef al. (2007) 45 H -
T3 R b R ) B (OO 2 PR R AR » e e SR A Z 2R R
BRI -

S8 - BEXIIK TR A

B ICE B BV R - 1D L E BRI R TR LIRS - BRI FE 3R
FEA FEIRIHE f SR T REEE Ry s L+~ e 1 - Skt mtsEisERSY
LB 2 A E I 2 A 388 A b R B AR FEE A= /Y £ 48 (Tsai and Chen, 2011) - [ A
AR RS E AL - KR -~ s L R e 2 i B E AR
NEE -~ B AR LUIEZ RISV E - EEERAHIG 2 HIRITER /Eh= - AT
TR BTN IL - A - (I AR (DR B (DL A A P [ e Py £
R A ERIE - HEAL T RERY IR RI(LAH) ZEE 5 A 0 2008) - R £ 5 HHTSERE
- SR AR A R AR 1 3 AR Ry a R Y M S S T MR FEOH) - (B AR RS
YRS - 5 TRV A — RAYPLEK - &P REsc By TR AT
FUZEEE2002)- 85 25 H A LIS A BRI AR H A 130 (6 ke
T Y 3R iR R Z EIREE ~ Rl P22 - Hivgig 8 A
WA R AT T -

— ~ BRERTHEE SR E

Fo T PRt A RIRYE ROBICE HIRPRG ~ V7 - (BER - BRYIRH RN LI SRS
& SRMPE(1972 > 1974 - 1975)8848% 6 fOK IIRFE ELA [EAH S FEHY LRS- 3%
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= D b= S s e R =T R Y =] SR =Y YN e B = L (| B =1 Y =
IR RRE L - 6 A ENE(LE 2 LBV T EYAHRGERZ AR BB B XKLL
B A R W e 22 LU Y T SR LR AH e sz R ROt I s B K - 11 [ @ A ARHEHR
500-600 7~ RIS Btk & 1= > 7EFE ) 200-500 2 ROt & 555 - ko bk 1= > PRILED
/INFR 400 3 RUthIE Ffi s 1 e

By T HRET IO T AU E B IRIR R 73 IS S oy 2 2 1990 FEAFRLA
R R MR R LAET ST SR (1990) ~ = BUR B R (1990 »
1991 > 1992 > 1993 > 1994) + 4x#lE(1995) & Chen et al. (1999){r+ 2 1 [[BEILH ~ +
S IEH R gE AR IR ~ ARG ERIEHN ~ R TEiay v e (B i K L 2 i R TR
LLIBR re IEEFE 20 {8 TR ERAT » W95 TIBERRSHYRHME (LB B IH - ST IS
I Y72 5 5 o E B2 G0 (micro-topography) MIRFE 5288 » /B S -
S ~ FEAL ~ S KHIE (macro-topography) ¥R AGTHIHYSZZET A K - 16 (il TS
e FH By SR+ (Andisols) » 4 (& I EREG B 0 55 5 1 (Inceptisols) - Mi&PIELLEAS
A KNG T8 5 83 5 JE (melanic epipedon) ©

Ry T BRSSP E & AR T3 iR - 222 3558 A (2008)F1 FHERER P& 1RHY
BT TERER A EEGT IREER LA 34 (I AR - HF 25 (ke E
Ry L~ 6 RIS P RSTE L8 3 (ERRE T AME - - E&EHY T8 KL
IREYE s K > T34 BB b B & B B - AR AR ] (B K L Bn B
LI IEFFEIZIAE 30~80 EAEFNIARREE G T - #EA/ D EM ST E LIS -
HMEE - B LEEEZ KRS RYRHE o BhAh - B8RRI R 0 i HA i
B % o E& A TR > B2 AR S-35°0YIh T3 Dok 1= 8 A2 ¢ HLRER 7ir
JRMEHRORTR 700 AR ZH - 558 L RV ERL 3 HL - FE/E3K 500 - 1000 AR H.
WeREAE 5 - 40° Z AN TRE RS B & o s LAV BRI R o 1F R AIBES,
LSRR 4R i ERRE 283 » FEE BTl Ay I 5 - B P hOJd iy e fir
B 85E T EE - RN BB NS S B R E 2 & Bk
& &AM -

=~ BERE LB T
[l P 3R AR (B 5 1 RS ERIAE 2000 SR BAGIEERH A5k (1999) B Chen et
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al. (2001){ERabE LI EE5E 3 (AT TIREES - ST SR 2R R AEE
JEWCHBH R IEERET > T2 RE5RE ELIEA - (55 TR E AR pH - REA
BRI R K S A SR SRAT R - A TR B TR LRI 2R - ek
KUK TSRS » B EA KUK I B E R 1 EE RIS - HaBi4
fif R e R KBS EURUE 99 5 1-.(Andic Dystrudepts) » {78 ~ {LEL R BRYIEE B
S L LAY DO - EA BRI o BEIMENIF-REaymi(E T IRARES - [FIEE2 5
SILFEGRIUATE: - IR 5555 1 (Asio and Chen, 1998) < £2 52 57(2002)
Wi HREE P EE NN IR LS AR 2 > ER LR At & <2 F]
SR L FRIEE | & LSS B HE 4 - [hoh - 222 57(2002) L {{ichE
AR ASAE R TE L B B L LA FE i B 2R T IRARAS - 1 P2 5 3R 0 Bt
AT AT S T B - 38R S R B (A HE 2 L P A LU B R A P K LK -3 ]
RIS & > B 11 E 1% -

PR B A (2002) K2 S BER(2003)E S BH LB 52 A BT 2 P+ R BAL S
TERBIIRZE - KT E =2 SR BOKATHIE - h e AR M e as - #Ra
PO TR 558 1~ SRS TSR - IHTEEL > TEMHEZUERET
HIR Rl P L > S RIFEILEIERE - n 2B IO 1 (Andisols) (b
B4 595 T (Inceptisols) » FFAEEE(LE AE R & 1-(Ultisols) 7 5845 » IAZEIE AT
L FPRE(L R ¢ AR R T (Hapludands > BRI AT 700 24 R)-IkeE
{REEELRES9E T.(Andic Dystrudepts » /Gl 440-700 A R)-HAHREEGRES &
+(Typic Dystrudepts > /i 100-440 7 K-SRI E 525 £ (Typic Paleudults -
VNS 100 AR o FEPE Bl E 1 2 [ HEnEE LB EH - QISR mE
HAEE BT~ SETCYIE D ~ W ARI FE R R R b & | IR SR - R4
PREERE A (2003)F1] ] 327K 3 BYZEHUER A7 - BHFTEEER » Do - Bl g + > 1358
Koy e B2 RAERAFZERK » 555 T ARG TR T e B2 23
AIFERE - PR T SRIER BT SRR & o 388 P st R B T RE T DATE

BEnE L = RO 1 - 998 LB E L EEERNEER T2 — -
Tsai et al. (2010) 5 T ISR RIEEREEEIN DL E  BERE LT - PR

K LLEFAVEE R G R KRR IE T 24 6 (BRI IR - tHTEEL &

OIS ORI 900 A& ROBYFRIZER ~ (28 SR 2 I SRR B 2GR FUAY MR IF A L
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SaEARE R EEY B - EEEN T ET DB BORE L - L EA
57 5 i (umbric epipedons) ; HEZZ T BRSO 300 A R)EM KR E B A
FIE - (REAWE DR > EIEN T K WRMEEEAHE » e PEyEL
R S S8 A ~ FRE80E By ERVRE Ty - LIy g S B 1 o W& 2
EUE#EEHIIE (400 - 500 AR > Al &S| HIE(EEMEATERE - K& L +1%
KR s BB TR 300 AR P > T EERIE] S 200
AR HEOKUDK SRR s s ALE Y 14 o FRAR F-HAR K LIS 2% HA 2R HY
KIUE AR )RR E » astS H P L E TSN mEESFEAN
2008) -

BRIRIE(2014) BEFE R T K LR 38 LB I 8] 722 SR A R Wt 1 - FE4DTE LLI(Sms)
ELTOK A LU (Dhx) H R EE S 13845 4G - i 5T 38 8 ALY T EORE BUK B T
JE B ] R o e B W St [ B (LS AR © Sms B8 T3 (/iR 100 277) ~ (R
(2.5YR 2/1) ~ 455515 Zh s H A S LUK & & - Dhx £RAS - JgECRKA 250 A97) ~
F4T15(2.5 - T.5YR 4/4) ~ &R E R E Hs ISR B T - @B HotE AR (clay
film)ZE 5k - Sms FERGARES R (0.3 - 0.7 Mg/m®) ~ BERRASFE (R 85%) BLEL e
s+ 12 a2 - 6%) 6 KLLK -8 4E (andic soil properties) » & 17> Hioki -4 -
= A EIRCRY 6%) HAF& Melanic Index ZER(NS 1.7) » KBRS FUS BTG +
(Typic Melanudand) - Dhx £ER2 (LB & - &EBIZIAVE L OB EA BoK
LI IS - (LE RS E T8 E T2t P R s 2 > 300 AR DL Eh&EE L
RS ~ METERRS > HJEE ~ ARSI ERE RS SR - Bt
RIS 5 RN E 1(Typic Paleudults) - 300 A RPNl H38A B Balteid: - (B4
ANFFE KR - R AR AR - B 7 B KR MR AV R B AL R B 95 5 L (Andic
Dystrudepts) o ZMIE 12 T KA REAHER 50 B4 > AR FT A K TR LR 385 0E
HVERL AL BRI S B B R A58 - T EDORE 1B B B R KL 4
BN5TE L BMLERSIE L &R EEEMEE - - 1A BHEKIIRMEE
ELEKTIE T ER - EALIFAM IR & & » WRIEH RN B KA
Va2 B B s T AR -
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F=60 - PIREBREEDT
PHIHLLIEZE A Y 1985 S N BV S B IERUE a8 = R AR
HE LUK DK (B g Rrbuty > SRERELIERMA - PR - mRUIPETEE 5 J6
FETT UL R AL Z 328 B fRPIE LR R > IR 22 11,400 2 B (PYECESD > 1985) -
bt Fe Ay SRR LA R B R A RIS R > AR Rt (E ) -
[ 52 2 [ A — FR B P R K L -
TIBAMEE BRI IEE — N T ATRESE R - T3R5 A& K BRI HY R N5 By
Jenny(194 DAL - SAf ~ 1A ~ #ifP - BPE S > Bl N RIS E %
B gt IR FTEAIRY A o i {1 2 SCRE A oy A [F] Y 3% (Soil
Survey Staff, 2014) - +3E¥H NFHERA AERZAVE IR - LU NREATLR R T2
73 IR Fe e SR ER S L -

— R

PHEALLE Z AN AL BRAL 121°357 » B4 25°10° /4T - RyneBvir Rzl - 44
NE/HRBEF > TEREHRBEF - EREEE  HRGERE S
RBEEAL - SRl EA KEE RORIRE - 2T REE > R E R L
HTA] > RSAVOE A - o ~ RIEVE AR E AN - SR EE > I E
Tz e e\ Ei A R AN > TR Z IR 22 1000 AELLE - e H a2
NHBAEIHE GEHINERZE - IE 2RI Z KSR > BRI - LR RELRE
Fe M B AL A i 2 s Rybe 2 SRR RSR - LR - e R RS Ry
Al BRI ACNR © Z M2 E > AR SR AL e rp ol 2 2
11 % RybEr R L YRR, > Par RISt e VA - =2 RILF R BRI - il
JeE\ e T P PR A v P2 T g - D RS BB R = FE T AR e (RS A LR =
1986) °

PHEALLIEN R N B Z SR E R RE DUEED R 1T TSR RS U R (R BEZA R i
AR BIZHE - & - FEATZE - BASHSRERAALFAE - BRI
SRS IS - AEsuE] - EREE(E EAK - PToeEEE LR ERVE
BLE - ARIRRSCREZIR Z (1986)H TR B R h UL LT - BERFEE I T Y R
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! Yangmingshan _ N
% National Park A
) <

Taiwan Strait

Pacific Ocean

E

& — ~ IR A EEEEHIE - (Lin et al., 2009)
Fig. 1. The map of Taiwan showing the location of the Yangmingshan National Park.
(Lin et al., 2009)

12
doi:10.6342/N'TU201601148



22 R
w7 tiw tgg

mﬁvﬁ;;;m g e

[ ~ BRI R A ESEE - 3B B R A EE R - 2016)
Fig. 2. The map of Yangmingshan National Park. (Yangmingshan National Park, 2016)
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Pk R AENEN 25°11°, E 121°31°) » SRS LY 840 /A R » 4EH43E 7 16.9°C ~
I & 4863 LNJE > [P H 49 200 K - W LPTF RS A2 HRER - E - ) -

TR FUR EE BRI > & BT 100 A RGRE FFELT 0.6°C > INILIIZE ISRy
Fy 19°C - Tl sk H 3980 FE BT A #9710+ 1°C fHER(Soil Survey Staff, 2014)%5 Ky
20°C - J@ AT LR EESTI(thermic) » FHAFERE I BOR A 2858 B DA R P Pt B A
TR Ry iR B (udic) - (BAERFINE CRceRe BITAEE - RIS+
BE/K Ty 5 By i F (perudic)

ZfEE

AR R A E R OB ER - IS AR R B B R » 1S
EHIEAAERE - FEAVEM TE 7 RyKAAE R - SRR ERMERFE =0 - K
AT RFMEEACH ~ I E R R B2 2 KRB - A ERAETE R - it
EENHYE LR ~ b LR U B U HEEEE - DLaE/KIE
(Isoetes taiwanensis DeVol) ~ J&. [ F(Juncus effusus L. var. decipiens Buchen.)Eid$&5H#
(Juncus leschenaultii J. Gay ex Laharpe) {5 {824 ; B EME #7 F F 800 K DL Y
et o ATy R W) AR SR g R BRI R & o B o AR E R L5 ~ BE
W () 5 A 37 A S IR IR S S I 5 > DL /& T (Miscanthus sinensis Anders. var.
formosanus Hack )F1E3& 5N (Gelidocalamus kunishii\ & s 5 o BISHE 1L & By
WA EIFE IR TR > B e B S8R iz - DB & s B A
(Axonopus compressus (Sw.) P. Beauv.)tt & & & A HY 7L EI TS (Miscanthus floridulus
(Labill.)Warb. ex Schum. & Laut.) &[5 & f (IR S A > 1983 5 1% A
2008) ; ARMAEEE(S EEAE T i - ERE a2V AR R - AR £
TIH500-9003 RUZ[H » DAKTAR ~ RAFSR7 0 ~ AR5 ~ M - AN TR ESh
T RS A > 1983 5 NELES > 2005 ; Chuang, 1960) » DLATA#E(Machilus thunbergii
Sieb. & Zuce.) R A BEERE(Machilus japonica Sieb. & Zucc. var. kusanoi (Hayata) Liao)
By TR BV AR 3 TE300-6500 R > DIALHR A EHVAAM R EBIE BN RIS E - &
s RAINE S LLEMER(Trochodendron aralioides Sieb. & Zucc.) By FHIBZ RFE AR 45
ffif£700-9502 R (Chuang, 1960) - A TR Es HIGHF R &8GR 1R 2 MRS -
B EFETRERL ~ ) ~ RS - EE MR - HUEW ~ TR ~ 77500
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F o B ST IR SEVE B ~ B B B R H B RETE R
Table 2. Climate data of Anbu and Zhuzihu Weather Station.

R —H ZH =ZH WH #HA XA tH AH LH +H +—H +IZH F¥45
AN R0R (B © BEIRE)

/gt 101 109 13 164 194 218 232 229 21 179 149 11.4 16.9

Y10 11.8 125 147 18 21 233 248 246 227 198 168 13.3 18.6
HEEERE A - AE)

/gt 294.3 329.2 281.8 247.9 321.2 345.8 266.1 4225 7585 703.5 5347 357.6 4863

Y10 232.6 2735 227.1 207.2 267.4 314.8 247.7 4395 717.4 683.9 4888 289.1 4389
HEREMR HE(BEAL - K)

/gt 22 20 197 169 166 152 101 133 167 193 206  20.6 211

R 19.7 177 173 148 15 147 99 13 161 18 19.2 18.6 194

GeaTHAR Ry 198120104 (TH IR E T - 2016)
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8= 19812010 FEHER S S50 B H MR B - (P94 » 2016)
Fig. 3. Monthly mean precipitation and monthly mean temperature at Anbu Weather
Station from 1981-2010. (Central Weather Bureau, 2016)
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[V ~ 1981-2010 F77F-#5R S0 A 100 K H T & - (PR Ses » 2016)
Fig. 4. Monthly mean precipitation and monthly mean temperature at Zhuzihu Weather
Station from 1981-2010. (Central Weather Bureau, 2016)
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Hr(R5LAT. 1990 Chuang, 1960) > =255 A (2003)iF A\ TARE 73 H PU{EE AFAY -
o1 AR (DA FE R AT ~ (M)A SR A PRI (NDAIRZAREL ~ (IV)ERERFAMATY -

FRIZALSC RS A(2009) K BRIZEZZTF A (201138 & - HERE LIV 4 1 B AT A A
Ko et - ADimAY - (TR EASIRAL R T - E e &l - ARy EE Hieife
Ry EEMATST ~ NMEER] ~ e TE > LU R R BN ST RS - BRI
BN R B DA O - AU > AT A AR AR ~ B5E T B B
bR ~ TEIFHTES -

3k

=R

BEBNEREEEIE—E - eSS E LRI ER & E - K
LEE/D > FEEBEMAE &VEHYILES SR ILED » Horp ML EEILEHI R TR I A -
REXKWEELLEZL ~ KRBT FlU—is - AEEER > X2 E
e By i > 1= 1120 AR(F3BFE A > 1983) -

PRI R A E AR AR S FE (1990 AT 745 51 - B R] 73 Fy K plea e K (i e
& > FHREBERIZAYIPES ~ (1E - ¥19 SO A PR R % vl &1 =8t =+
—HEHZ BT o HEE L P L LR R &R PR LA S - BB DOK LB - H P R
TR ETEIOK LSRR RS > 1990) « HEfE L A7 7S ATt HEYrEIL)T ~ KTELPEILR
776 » B 656 AR B—({EfHEREENETEIOKL » ARk
HRLY 180 AR » &Y 25 AR K OIEHEIPEES » R EE ZONE - et R b L (IR
SEEE 0 1990 5 BRERHESE A - 1988) -

KULEEIHIIE FELETEN LR B R - SRR SRR /)N - W3 PR
MRS BRMEEREER IR B EROMZIES - B AEEANE—HR XS
PRI KL - TR E LRIV EF 4K L - RIFEE M X EE TR K LW &
B ERENE - WS EREEANHETOK ISR - B I sE 2 N UIRTEL
(S HA G S AL AR 4% (8 (RAZEFE > 1990 5 BRERHESE A » 1988 5 [RIEZEZE A »
1988) -

o R
RTDK U B — B2 IS BT + AT =K R
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[ 71~ R L E o (AA5EES > 1990)
Fig. 5. The map of Mt. Honglu profile.
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fe o Hrp DRI FiE e (1120 AR) » HZFEAEHHK AR « KK iEH
ZEUPETR ~ KUK B R R R B 38 1) 1 B R M A R R K LA Ry g
oKW > BENAEFERFE IS A L - KB ZIL SR A6
A ZLE - ARTEZLIENRESREOZ LS - BeiE =R aaBE) &
R 0 1975)

R UIEEBFSBIULCHK L > (B IUEF A S - fZULER ROk
LU A AR R o B R B b2 S e 3 Y 26 o KULEE B BOK LK - S8R E
CER RIS - LS ER i R R A R M LS R AP ZZ L
BN EANREZ LS - RBKULEENERTT 3R AR - KIUREE K&
KBS » KR E S EIEEIAE (B AEE) - KIS 2 Rk s s (0
TERIA(EZEA > 1983) o FEE BIE K197 2058 - AT LB KL
Y& 53 Ry 14 7 > T Chen (1975, 1978b)H 88y H ISR B & |V H - KK
L& & fEAE A 75T 2 (1) & dm 2005 (Al-enriched Basalt, Al-b) ~ (2) R f 22 115
(Two-pyroxene andesite, ap) ~ (3) & & [ &2 W #f %7 LI = (Hornblende-bearing
two-pyroxene andesite, aph) - (4)52%f 1 G A B 22 1114 (Hypersthene hornblende
andesite, ahy) ~ (5)f4Pd %1% (Hornblende andesite, ah) ~ (6) & A ik LIS
(Olivine-bearing two-pyroxene andesite, apo) °

RHEEEFEE 10 (Ei g (@ - %) > dUEILER AT IEER: - HSiEX
RA 2 BB Z BB E AT - &8h 2 U A T Juan er al. (1963)FiiEH - FF

BRIEIEEEAR 17%NZHE « HUE 2 ES 2 BB s o~ R
fHE A ERESREEL > HEEANNEEZUSERE  MakhEREa -
RHED ~ RHRAFIRESRIR(RIET > 1989) « HUERRIEZZE A (1988)HY KK LLIEEES
ARSI - feEHERZREARENELE - SEREE -

H - RHE

R LB EB) S LA 7y Ry PR S - S —PEEREUFE 2.8 Ma /e » BUT K
FIUIEPKUEEN A £ > TR ISR R E AR a1 - s IR S E B (K2
K LI e [ DU T HERS - AE R E IS SR SN KK B R AE R - FRaaey
TORFFILIER I IE Y 50 m BYPHIE G AP A 22 LIS - TAE 2.5 Ma Ze A PE A
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[l 7N~ RHDKEE R EE - (BRREEA - 1985)

Fig. 6. The volcanic rock of Tatun Volcano Group.
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N

[~ KRRt g e o e - (R85 A > 1983)
Fig. 7. Stratigraphic distribution of lavas in Tatun subgroup.

1~ T EREE K A IS (lower tuff breccia) 5 2 ~ B A THLLEE A S (southern Tatun lower
lava flows) ; 3 ~ K& A7t (Huangtzuei lava flows) ; 4 ~ [HKLLE A (Miantian lava
flows); 5~ /\ {57 (Shibafen lava flows); 6~ AT [4E K Fa e (Tatun tuff breccia);
7 ~ B AT LLTEE A A (southern Tatun upper tuff breccia) 5 8 ~ - Ef4E K FalE = (upper
tuff breccia); 9~ #E42 K 1| FrfA 7= (Nameless volcano lava flows); 10~ A /&% (Tatun
lava)

21
doi:10.6342/N'TU201601148
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Table 3. Constituents of different lava in Tatun subgroup.

UEE FERNE JE 1S (m) A
10 KA S <250  Ahohy (au) & MG AP A REE G ZELIE
9. fEFOK I ofEe 75-150  Ahohy (au) &t o AT A R aZUS
8. FEfEEI S <50 8L BENCE - BEIREEICE » BEKAIES - NS Aauhy, Ahyau (ho),
Aauhyho, Ahoauhy, Ahoauhy, Ahohyau, i Ahohy (au)fg s
7. K TELTHENA S 100 Ahyauho, Aauhy (ho) Wi & P22 115
6. K TELLIEE K A <300  AEMCE o AEIKAREES 0 & Aauhy, Aauhy (ho)/ N B A e
5+ /\nEi 50 Aauhy (ho), Aauhyho® & P A 221155
4. R UE A <650 Ahohyau, Ahohyau, Ahoauhy, Ahohyau FRdZA L1
N =i 5-75  Aauhy REHEZZLLE
2. B KRS AS <575  Aauhy ffEZ LIS
1. BRI Fy s 150 EER RS > BRI > 4 Abino, Aho (hyau)®, Ahohyau, Aauhy (ho),
Aauhy, Aauol FHEER Aauhy, Aauolhy /&=
~~~~~ K%ﬁé/—\..........
R LIl p=

7: A: andesite, au: augite, bi:

Z:ho > hy>> au.
E:au = hy = ho.
{:ho >> hy > au.
(E&EFA > 1983)

biotite, hy: hypersthene, ho: hornblende, ol: olivine.
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Table 4. Bulk analysis of igneous rock in Tatun Volcano Group.

Elements 1 2 3 4 5 6 7

____________________ - -%p--- S 0=l
SiOz 49.6 53.9 54.9 55.0 56.3 57.1 <J(\)
Al;O3 17.79 17.44 19.15 18.67 18.72 18.80 18.41

tFeO 8.60 7.66 7.10 7.79 7.02 6.42 6.44
MgO 5.60 4.25 4.35 3.53 2.89 291 4.08
Ca0o 11.45 9.98 8.67 8.59 7.91 7.56 7.70
Na2O 1.93 2.32 2.25 2.29 2.41 2.59 2.21
K20 1.19 1.65 1.48 1.76 1.72 1.54 1.68

TiO2 1.43 0.73 0.69 0.69 0.63 0.58 0.56
MnO 0.15 0.15 0.13 0.13 0.14 0.13 0.13
H20 1.76 1.43 ND 1.77 1.68 1.88 ND

Total 99.50 99.50 98.70 100.20 99.50 99.60 99.00

1> Egnzils 2> BiZrE 3 > el amtsEZlrE 4 - Al amiEL
w5 aAallamEZ s © 6 - KeambiiaZzdrs 7 AllaZzlra
(BRIEZZZEA > 1988)
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A EiERG th BRIG A B S IR - A 7RSS RELIEEY - 55 8R4
gals 0.8 Ma. [ FF48 2 0.35 Ma.» HAfE a &1 5 Fs = (EF - 55—H £ 0.8 Ma.~0.7 Ma.»
Prr Ul EJeht 0.8 MaBin A /&8 &/ EsRAH & E H oo iifsEiya i
£ 0.7 Ma. /e A5 T KA LLUEERT ~ JEFLUEEEE ~ ROELLUEERE ~ EEL - PiEILHEE
Bl 55 —HAFE 0.6 Ma.—0.5 Ma.> [EEFHADI-C 2 IR KT U UES) A T T2 1ILUFE 0.5 Ma.
AR %% » KT LLAE PEHAR IS SRR A N - 55 =HA7E 0.5 Ma.—0.35 Ma.
IHEHA F B AR L S R L AEAREIAE 0.4 Ma /i » JER RS — Rt Ly
EEEBH(HIETLEE A » 1988 5 F 306 0 1991) »

RHDK LEFAE 258 F 2 AT o) Ry MiPE S - 55— P EEAE 2.8-2.5 Ma. » FERFHAR
A ASEFARAEE R T RAEREN T KRR KLY EE E AR K EN
KITFE A o 5 FEERLIAE 0.8 Ma—0.35 Ma. /i » & unhf B A BIgInE 485
gy EARENEERSOKILIIEE S - #EE0OKW » fEE R RS 258 - &
SRR SEBIZVLET 0.7 Ma.fits - TR (B A R mD © T OKFEs
BE0.61 £ 0.10 Ma.) ~ SETF-LLIEREE(0.62 + 0.09 Ma.) ~ Rl ([ [E5F£(0.52  0.05 Ma.)
2 IEEEE0.47 £ 0.06 Ma.) ~ ATHIEEEE(0.40 + 0.07 Ma.) (F3CFE > 1991) o
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B=E MRETA

P81 - DERRZEEERE

— ~ TIERERARAYEEE

AHFFC TR L L - B RS A A A LB R A 2 PR B KTk e
BEPAY—EEK L > R BRI RWLAYEAE KL « REAR B AS FE LLCE f-R AE
FeP5EARE (101 BS54RS H B 2097 B LIRS > 12 5.1 K Rk ANLE
LILLTE - DI B R cds > B8 2 (LTH(summit) ~ %547 (upper backslope) &2
Er 3% (lower backslope) = (IR EIAL B A E FyERERHRG (& /\ ~ [B 1) » MRS
AEIZABENBFRE - R0 BB AR -

= TR T B BRI

IR E A2 B A0 - (R AR S5 B 2 B 38 & - (Soil Survey Staff, 1993) K 1%
AT ERERR - 197917 » THURERIIPME » FEAEFEA EE2iakE b
7 - 2245 picte F BB R E fH 2 BUFG B VR i BB R R W F -
PEER IS H S EEEE - MPASRSE - 2 s AR 20 20 e R R U
BN - FIAPREREEEET - Bith - S - SR - EYR - EYFURE -
AR BRNESALE RGN  IREREHEEY - 5T - B8 - BIEE
Al ~ THCTE - SEE - 2B - oA - KGR - AR - HlE
AE AR EN B - sepHEf g - SREMEE R HBOW AT - ohilEE
ANSRTFRAIDESE » DI ER = o oS RRIRIRSEE TR0 A%
(Soil Survey Staff, 2014)5348 » 74 4 4H(Order) - Z548(Suborder) ~ & 1% (Great Group) ~
o fE(Subgroup) £ £ i (Family) °

<

=~ R AR

PRI LB D T 1 RS S e TR - DY
10 mesh A4 » HIAS/INF 2 mm » 8 25553 (45 Al DL ST D <

-
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R~ IR A R AR BRI L

Table 5. The coordinates and environmental characteristics of Mt. Honglu pedons.

HL-1 HL-2 HL-3
Location Summit of Honglushan  Balaka Road (4 K)  Yangming Road (2 K)
Longitude 121°30'50.0" E 121°30'39.0" E 121°30'21.0"E
Latitude 25°11'36.0" N 25°11'53.0" N 25°11'59.0" N
Elevation 646 m 500 m 386 m
Slope 4 degree 13 degree 1.5 degree
Facing S30°W N 10°E N 70°W
AAT" 19 °C 19 °C 19 °C
AAP 4800 mm 4800 mm 4800 mm
Parent material Al-enriched Basalt Al-enriched Basalt Al-enriched Basalt
Vegatation type secondary forest secondary forest secondary forest

*: AAT: Annual average temperature; AAP: Annual average precipitation.
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Fig. 8. The geomorphic profile of transect in Mt. Honglu.
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[ ~ B L O R i BT
Fig. 9. Geomorphology and sampling sites in Mt. Honglu.
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 MIPREERE TR M RE

FEBEERME B e L E - LB S ECR/ N 7.5%6.5%6 em)SEE R ARIH
FELIREAE $2 A R en e [ 3% > Rt/ VO AL - @EMER IR 52 B - iRim
FENIENA R LS N JT AR - MR TR E B

FE ~ BBAONE

— ~ YIEEE T

| ~ 4@z (Bulk Density, Bd) : +{#%(Blake and Hartge, 1986)
TIRAES S R e DA E S B R H IR N PG RS R (RS ok R ZE ) 2

EfE - E@EEEHF RS E RS < & @R (core) » TEAN L EERHUES TIRAT B 28RS SR

SN REEEREEA TR T B BRI R Wim2e 2 TIRH PR s E -

[ EERE DL 105°C HiRaktEZ 24 /N\F 1R - FEAUHIRE R - HIRET R ETE -
W,

Pp= —* )

Ve
Wi @ it T EE
Vi@ TGRS EIRER)

FHOK LR T SRRAH HL S0 - IREEA ] A8/ N Lo s - BB > R
T BRI A - nl RN T I ER B TS B PR BERR S - 1T DB SR
HIH B ER S S T Y e (A S A K

2 ~ /K4rE & (Moisture content) © B2 &£ (Gardner, 1986)
HY JE\iZ 1358 22 EL R EAYEAA(W) 1 FRE TR IV E 8 (Ww) iUA 105°C
MEFEHLEZ 24 /NIFIEFPEE (W) » BIA[EHE HIREEE/KE -

9 — (WW_Wd)
T wa-w)

(=2
3 ~ 33 kPa F1 1500 kPa /K432 & M€ : Pressure membrane method (Klute, 1986)
RHEEFCINA 2 mm){& Y T35 BN RN LRV EIRA B AR I RS -
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PLIZEB/KEEAT—R1% » 5354 33 kPa B 1500 kPa JBRJJ#rp P =K - EUHSIOHE
KT B T ) -

4 ~ RIS MT(Soil particle size analysis) © %% (Gee and Bauder, 1986)
FEELEY 15 g JEEZ TR 600 mL EEFR > fiIA 10 mL > 30% H20, - #8+f - e

90°C - IEAEITHzZ » FHEEIA H02 BUIEN VEE - £ REM A Y0 3 i (H
[ R R B i BR (R K TE - E AR E RN HRVERSTER - oA R
TRZAWRE  HEIA B0 1REA 7 RS H R E £ RS BHEEE - AIHE
Ry EE I R4ETR) » FERINIOEN 1 /N - SERCA Y D B -

LI&~) 50 mL citrate-bicarbonate buffer (i A 125 mL > 1 M sodium bicarbonate }3
1 L>0.3 M sodium citrate F1E[f53) Ktk 2 100 mL BeLVE - SR8
A&Y3 g AN (—XKIOA 1 g T =FHNAIEFE - 72 80°C 7Kk
20 g HEHEFEER o BB EEKOS - LA 10 mL BIRIEALE - JRGIREEL
EERR EER - Bl A=t EEmCTER - #E 5 HIEL 50 mL - 10%
sodium chloride Jz 50 mL E#tF/K0FRIEEOHERROB R @ seRdEsad b2 %
5 - f8F T BRREARS 22 250 mL JEERR R A DAZSEE KA e Be B BE LA R an ok -
B AR EYHSE LL 105°C HEEZH A -

faFEEtEz TR BB IR FEAA T IR BE /K20 - A 10 mL - 5%
Na-hexametaphosphate * AEEEIRFEIIFE 10 7788 - Kk ani a8 325 mesh ER4 (&
FLEE 44 pm) - ERdg T2 1 LI o RERAAEERAE BRI ABErr T - tazig iy
EERIYE S vt e sl A=y — g

MAZBEF KRR EESR | L FIEEERRORE T - DIEHEE RS
R E — R > DL 25 mL EERE VKA [~ 10 em FRHHL 25 mL £in(12
PPNTERL) - 1S BB AR E - RPPSRE R B IR 22 DA i EE 1% - AR | 40
BRI Fitaz TR R AT a Rk & - Ik & B A E R CoRIG 2 vk iRk & Bt R
M

i

— ~ LRI
1 ~ pH {H @ B EME(McLean, 1982)
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pH(H20) : ¥ 3B T7K DL 1:1 BELBIFE /R &%  BFE /N » DA pH
ETHIZE
pH(KCI) : & +3%E1 1 N KC1 BA 1:1 fYERBIFEomE &% - iE—/ & > 2L pH Ef
HAE -
pH(NaF) : & 138851 1 N NaF D) 1:50 fNELI 753 B &% » BB —/\NEE > DL pH
ETHIZE

2~ [58ET- A 75 & (Cation exchange capacity) © 1 N 572 (pH 7.0)(Thomas, 1982)

FPHY 10 g H38 8 AUMKERE - LA 100 mL 1 N NH4OAc (pH 7.0)i#f7%% » itkSeA& 0
A 100 mL 95% 7 jFiE » e 1180 2% ik NH4OAc 7R » FHIILA 100 mL F&{EAY 10%
NaCl RS - HF A L AR I IBHG 3R 1 AT Ay NHA BT » DA Kjeldahl 258
EREMSEE RS NHd—N &8 BB EET SO B2 (CEC) » B

cmol(+)/kg soil FI e

3~ H[AS# B R (Exchangeable bases) © 1 N [ifi%#%(pH 7.0)(Thomas, 1982)

FEEY 10 g THEE AW EEA » LA 100 mL 1 N NH4OAc (pH 7.0)i#f75E - U
SR DUFE TR O FE (ALA) BURERE & B A28 RS B (ICP-AES) I E /A 7R
o ~ 89~ 85 - )& BEArLL emol(+)/kg soil iR -

4 ~ THAMEg5(Exchangeable Al) @ 1 N KCl % (Blakemore et al., 1981)

FEEY 10 g 13842 50EA 50 mL 1 N KCl S8R &18E5F & 16 /NIF > DL Advantec No.
5 JEARAE > WA 50 mL 1 N KCUMYE - SHFRREVAR » LL0.45 um FEfEEAR4EEl
T % & (mini-pore) i - DARUERE S B HHOERHEICP-AES HIE a2 & -

5 ~ $RE[F1E (Al Saturation)
AR SRR DL RT AT HA M AL BT A Sm AR RIS SR e

Al Saturated (%) = | (Alex) |  100% (= 3)

ex(K+Na+Ca+Mg+Al)

6 - T+ R © £¢F Walkley-Black j% & {b)7(Nelson and Smomers, 1982)
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FEHY 0.5 g 7% 80 mesh ffidd ~ T IHEE A 500 mL = A » DI EEEL 10 mL

HY 1N KoCroO7 780 » AE = A ieEE S - HENIA 20 mL RAREE » FHIORS)
%A E 30 7 - [N ETT2E D alBB(RIAI0+ » B2E RACEER) - BE N A%Y 200 mL
HIERET7KEL 10 mL 85%2Rkl% - fFikan 2 A& A 30 i K RE - Wk
FEFEAH S ERESEE A 0.5 N i ik oo fs #2025 7% (Fe(NHa)2(SOa)2) HET T 7E °
AR EE 2 SEANE

0.C. (%)= 10 x ( ‘VV_,,) x (1.0 N) X (ﬁ) x 1.3 X (%) (= 4)

Vs BRanVIR G s B0 TROE E =

Vb © BRI B no s RO E &

W LS EE

1.3 AR B FEP) Y B85 (%85 (Van Bemmelen factor)F1[E[ U3y

AN

7 ~ Sodium pyrophosphate =] fifi HH 14§ & $m (DL Fep ~ Alp FE7r) © 0.1 M sodium

pyrophosphate (pH 10)#fi /£ (Blakemore et al., 1981)

TERE 1 g /NFY 2 mm £12 > fi A 100 mL 0.1 M sodium pyrophosphate (pH 10.0) >
AKRIBIREE 16 /NEFE - LA 35 7 0.4% superfloc )5 » WEEIZIHE SRR - EABEL
PRI (4500 rpm > B0 30 475) - BB OSE SRRHLEIER > ] Advantec No. 5 JE&TR
0.45 pm FEREARAE BN 288 f5 (mini-pore) 288 - DLURLTERE & B S S5 R (ICP-AES)
AES -~ 2 (ET) -

8 ~ Citrate — Bicarbonate — Dithonite B] {458 & $m(PA Fea~ Ala F71%) © sodium citrate-

bicarbonate-dithonite fifj };£A(Mehra and Jackson, 1960)

FPEL 1 g /i 2 mm £2388 - A 100 mL B 0E 1 > A 40 mL 0.3 M S A5RE 5
(Sodium Citrate) &z 5 mL 1 M B E48(NaHCOs) » 1F 80°C 7K)A HfinEl 1520 454 »
IRENIA 1 g Sodium dithonite (Na2S204) - FF4EFEFELY 15 7788 » B 10 mL g
FALIINaCIIERITH: - B AR OEER (3000 rpm > By 15 738) - BEO&EHRER
AR - B EAUPER - HEDERERIKE - EEZE 100 mL - ] Advantec No. 5
TEAC R 0.45 nm FERE AR AE B 48 i (mini-pore) 7 » DURIERS & AT G LA
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0.5 g soil (<2 mm)

l

Add 50 mL 0.1 M sodium pyrophosphate (pH 10)

|

Shake for 16 hours

|

Add 3 - 5 drops 0.4 % superfloc solutions
Centrifuge
(4,500 rpm; 30 min)
Filter

(Advantec No. 5 & 0.45 pm Membrane Filter, CA)

|

ICP - AES
Fep Al

[+~ ARSI R gn 2 LU HIE P B -
Fig. 10. Extraction and determination procedures of Fe and Al extracted by sodium
pyrophosphate.
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(ICP-AES)HIE R ~ s & (E+—) -

9~ Acid oxalate A]FlH 88~ 5~ 7 (DA Feo~ Alo~ Sio F5713) 1 0.2 M oxalate-oxalic acid(pH

3.0)fi1 % (Blakemore et. al., 1981)

FEEL 1 g /NFY 2 mm 458 > i A 100 mL 0.2 M oxalate acid (pH 3.0)(7& 0.2 M &
MEEL 0.2 M EEEDL 1:0.75 EERDESHECH) - ERIFTER 4 /NFE > JOA 3-5 74
0.4% superfloc (57K » M EIZHERERD - B AR OHEEE (2000 rpm > #EL) 15 778#) -
F Advantec No. 5 JE4kkz 0.45 pm FEEEAR4EEIE 28 R B (mini-pore) 8 - LAURLERS
BEIFOEHEICP-AESAIES - 1 - WEE(ET ) -

10 ~ WEESFRIE %S (Phosphate retention) : 0.032 M Na;HPO4 (pH 4.6);%7%(Blakemore

et.al., 1981)

FREL S @ /N7 2 mm 587 100 mL B0 /& e 1A 25 mL 0.032 M Na:HPOy (pH
4.6)75% > AK[aIfE % 24 /NFF1% N 3 7 0.2% superfloc J50% » B HE Lo B 2000
rpm B0 15 7388 > Pl Advantec No. 5 JEARAEIE - JERLLASHEIERS 466 nm [HE
JEE o LA R AR A R PR AR AE R (%) -

Na;HPO4 %555 L 8.8 g KHoPOs ~ 54.4 g CH3COONa - 3H,0 B 23 mL JKfEER% » &
BE2/TF > MRAR pH BT 4.55 - 4.65 -

sHEA - BU 1 mL JERAEE S - JOA 19 mL)E&HE > 9% REHEER
30 73 - DAt EH(HITACHI U-1900) » 82 & 466 nm HITEROEIE -

ARV HL 100 mL AN EE > AR 47K E & 2 1000 mL- Fo#EY 0.16 M HNOs
(AR : FEEL 0.8 g SAEL A4 500 mL JifEtE4li K » SRS IIA 6 mL &
Wl - E&E 2 1000 mL » BBl #0508 (B K) » FREL 16 g $HEESATY 50°C #8
K RAI&ERE S 1000 mL - FoBIplsHM#02%(C 1K) ;s Joi & A REL B K&
HIA CREl R eaE~RI(FERIERIA) -

= ~ RYIRHRD O
) e A X BHRGER 73 AT (x-ray diffraction, XRD)#EFT > iR EALE
TR Z BRI 7  RDRLEAE S 325 mesh Egd( <44 pm) 2 H5> » By T 155K
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1.0 g soil (<2 mm)

l

Add 40 mL 0.3 M sodium citrate
&
5mL 1 M NaHCO;3;

|

80°C water bath 15 - 20 min

l

Add 1 g Sodium dithionite (Na2S>04)

l

Stir & water bath 15 min

l

Add 15 mL saturated NaCl
Centrifuge
(3,000 rpm; 15 min)
Filter

(Advantec No. 5 & 0.45 pm Membrane Filter, CA)

|

ICP - AES
Feq Alg

[+ ~ T RE e 2L RO E S B -
Fig. 11. Extraction and determination procedures of Fe and Al extracted by sodium
citrate-bicarbonate-dithonite.
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1.0 g soil (<2 mm)

l

Add 100 mL 0.2 M oxalate acid (pH 3.0)

l

Shake 4 hours in dark condition

|

Add 3 - 5 drops 0.4 % superfloc solutions
Centrifuge
(2,000 rpm; 15 min)
Filter

(Advantec No. 5 & 0.45 pm Membrane Filter, CA)

|

ICP - AES
Feo Alo Slo

&+~ FETE - $mEhy Z ZERCRIE T B -
Fig. 12. Extraction and determination procedures of Fe and Al extracted by
oxalate-oxalic acid.
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IFHVEEREES - ZEWE TS Z RERAEI LA - ZERr oy I - 58 5
MR PR (E 1 =) s WOREE o AN T R 2 - DA EER A4S 4 100 mesh Efidyi% B
BEEERH R _EAET X HREGEH T -

FORL PP ERIEE P (K-saturated clay) © FHRIAR 53 BT P S 2 BE R ETY 100 mL ¥R
§1 o BIA 30 mL 2 N KClERZR[EIE % 2 /NF1% » BiE/00(4,000 rpm, 10 min)ilfi {525 F
R B 30 mL 1 N KCl 2R 2R[E] 2 % 2 /NFH% » #iE05(4,000 rpm, 10 min)3ifi ]
& EER B EE ) - 2 &A1 30 mL 50% 255K [E 2% 5 474514 B 0,(4000
rpm, 10 min)d{EZ F3ER > FHIA 30 mL 95%Z 5k AR 5 476518 » B 004000
rpm, 10 min)iGE1%5 FER - &g 30 mL 95%MAEAZR[OIZE 2 5 77 §#1% » #E,(4000
rpm, 10 min) G EZE_EFR © BL 0.1 M AgNOs JFIRSER &I - WAL 1 mL _EJERIN
A 175 0.1 M AgNOs » F7RpORER R EAE N ERH A B 2 ah 8 AR - iR EIRR
BRI > I S KRR R R - DU E R ERR TR 18183 A
EEZREEZ - (ERSERfIRE R E L R R

FHRIEEEAIERE (Mg-saturated clay) : BRRI{E AT ATS 2 LB 100 mL 2
A A 60 mL 5 N Mg(OAc): R AK[EREZ 2 /NF% » HE/02(4,000 rpm, 10 min)
RIS _EIFRC B 30 mL 2 N Mg(OAc) il 2R [BI7E 2 2 /NRF 1% > Bl (4,000 rpm,
10 min) {7 (125 E7ERC DA 30 mL 1 N MgCl /AR AR [EIRE & 2 /NRFE - #iE0:(4,000
rpm, 10 min) i E1 2 F3ER e 2 % 1A 30 mL 50%Z. 55K [BI7E% 5 43 881% B 0,(4000
rpm, 10 min)ifi {2 F3ER » FAIA 30 mL 95% ZEAK[EIRE S 5 43451% » B AM(4000
rpm, 10 min)\ifEE FIER » &EIA 30 mL 95%NEIsREIREE 5 77##1% - il
(4000 rpm, 10 min)iGE]Z5_EIFR  LL 0.1 M AgNOs FR M ER FMNE - AL 1 mL |
RN 17 0.1 M AgNOs » 7R RCR BRI E R NI B B 2 e & AR - &
B ERR EBRE - A EEBAVKER R AR - LUBERIRET R © 1218
TR _EEZREREZ - AF R ReEIEEKUE LR I

6 N HCI jfz3# (HCl-saturated clay) * KRS Frfe < REHLE Y 100 mL BEEHE
§1 > JIA 30 mL 6 N HCI 4 90°C 7K)% 30 438 - {57/241% » B £:(4000 rpm, 10 min)
AGEIZE B Z &0 30 mL 50% ZBE K [E1E 2% 5 77 #E % B 0:(4000 rpm, 10 min)
AR BB - FFIIA 30 mL 95% Z AR [EI/E % 5 718 (% > BE0:(4000 rpm, 10 min)
AGEE EIER - A& IIA 30 mL 95% A EisR[EIREE S 7r##(% - B 0:(4000 rpm, 10
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K-saturated clay
<2 um clay

30 mL 2 N KCl

|

Centrifuge

<+

30 mL 1 N KC1

<+

Centrifuge

<+

30mL 1 N KC1

<+

Centrifuge

}

50 % ethanol washing
95 % ethanol washing

95 % acetone washing

l

CI test

}

Mounting

}

K-air, K-350°C, K-550°C

[ += ~ FREA - SEEpAIEA AR R B 2 AR B (A D B

Mg-saturated clay
<2 um clay

|

60 mL 5 N Mg(OAc),

|

Centrifuge

|

30 mL 2 N Mg(OAc),

|

Centrifuge

30 mL 1 N MgCl,

|

Centrifuge

50 % ethanol washing

|

95 % ethanol washing

|

95 % acetone washing

|

CI test

|

Mounting

|

Mg-air, Mg-EG

6 N HCl-treated clay
<2um clay

}

30 mL 6 N HC1

|

90°C water bath for 30 min

v
Centrifuge

|

50 % ethanol washing

|

95 % ethanol washing

}

95 % acetone washing

|

CI test

}

Mounting

|

6 N HCl-air

Fig. 13. Procedures of preparation of K-saturated, Mg-saturated and 6 N HCl-treated

clay.
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min)i R EFER - BL 0.1 M AgNOs i S ER EUIIER - H 1 mL _EJFIRNIA 173
0.1 M AgNOs » HIR G EIR R AR AR B E 2 eh & LR - ;g ERR EiER
% > IMABEEBAUKERI AR - LURERAIURFER » 12lemikihR EE
ZRERZ - F R EERE B AIRERENL A (A -

RFLAE=TEpa B 2 3% 7 IR HLEZIEN % - $PERANRIRL 0 Ry =i 2 b B 5 =i K
{EXE 350°C ~ 550°C paH ; SEERMIREHL 0 Ry =R FZ IR e B K A P ZE ] £ B % 2
/NEFERER 5 6 N HCI Rk ez B Al R 2R 2 e 3 -

X FCEEF TR © #%%] Rigaku D/Max—2200/PC (Tokoyo, Japan) ; Ko S5 ;
HE—HEHE 8 R 55 BERR 40 KV BRI 30 mA S GES IR S A o i 1 5 20 i [E] 2°~40°(F5
L) ~ 10°~80°(HDifL)

o~ HEEHUI R 2 SRR

REFIMEEZ H8E - WHERER - ERlEEE > SaNZERIITVEIE
JeRE R R AETEAVREE) - & 135 Spectrum Petrographic 2 E B ERHY] 5 AV
FEAR(EE 30 pm) - ULEH D] R B A RO BRI B (B055 © Nikon AFX- IDERZRITEC#E
PP RER L -

s HIREIS R R ER - R R IR EEeiE T - REEIAE
ZEH SRR HH AR - DB JVIEIRTRE A MTIEZES 1 A R/ IMERHEARTE 2
RE R b BT 30 fEoRaEE LU R AR R B 42 (B - y) -

F=6 - GiEtoth

LISRETHEG SAS 9.4 #EFTHET 34T - Sell GLM FEFrfg e R K LLEEA [F] &
AVAERSHEE ~ WEIRIRIRTE ~ Alo+1/2Fes SUEMELE (Feo/Feq) Z IHME R BT EIE
2F > LR A IR 22 FUMER A (Tukey’s honest significant difference, HSD)#E
1T E e S M (E B LU BEER -
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Sample

l

Drying

|

Choose impregnating polyester resin mixed with acetone

|

Impregnating in vacuum desicator

l

Sawing with diamond blade

l

Polishing to about 1 cm

l

Bonding to glass

|

Polishing to 30 um

l

Observation with polarized microscope

(Nikon AFX- 1II)

[P0 ~ SHUTR 3R AR DR -

Fig. 14. The preparation procedure of thin section sample.
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FUE ERER

F—6 - TIRPRRGE
KUK HIEL G BB AWE E TR EARENBEE - HEE ROy g
JEIGEE AT 20-30 57 o BT E A HIIRE S EY)HE (nonerystalline) - {#
TIRRE RS FLE B B R bR I - HE AR E R IE - KUK
SEEA A5 (strongly smeary) - TR AIRE VR - ILRAM
R R T B - i AR R B IR - s Ry I 2 4B K AR 2 (Shoji, 1988;
Shoji, 1985; Martini and Palencia, 1975; Wells and Childs, 1988) - FHF K LM A 1E
E 0 WA - HEREGE R MK AR EE S TR 2 E e -

— ~ Honglu Mountain-1 (HL-1){£58

HL-1 e OBt LTE(Summit)z - /BHEE 646 AR > BRBhSEITKIIE
HEAPER > BZFE/INTY S T BZ[m R PE R > FE #LL4L A (Machilus thunbergii Sieb. &
Zucc.) ~ ELiffsf(Trochodendron aralioides Sieb. & Zucc.)Z &+ - SIH[EEE 100 2
77 C BRLNEAEEKRR 60% » i RELE A EME L Es - HiEERF
Ry A-Bwl-Bw2-Bw3-BC-C1-C2 (| 11) - /g L5 (A )N R EAE I Z R
R (7.5YR 3/2) » B~ JHYE 5 & (cambic horizon, Bw) & 08 H &MY 5 (clear
and smooth boundary) - 0-10 /N7 /&A% 7% & & (ochric epipedon) » SFFEK LK+
HE RN BRFREE - Bw (L5 R /M T8 E it B2GE £ (clay loam) » DIt
&% B AR A4 B f & (moderate very fine and fine granular structure) 2 3= i 754
o 2% S A A4y oo Az SR iR 75 (moderate very fine and fine subangular blocky
structure) » ELAE AL Bz W aT ¥ MY (slightly sticky and slightly plastic) 2222455 &
(firm)- &5 Ny BC @EMH AL HiFaa % s E i fiE+ (loam) -
HAFI HRRIR(wavy) g5 - N5 BC J CL JEE s RaGiE L - TS
Dlnitgsiitmis & £ > HEa A2 REUEHY a0 EWEERES - FEREAM
RVE AU AT 8B - RIS ZAR ~ AR ~ AEYIFUR RDETRCHEAVIR - TAE
Bwl J& DL iz - BEGAER » HIEEIE N oKUK TR g AR S Y
SRS AR eSS o E - Rl B e o A L > DI A -
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YFH:646 m
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Fig. 15. Photographs of soil morphology and vegetation in HL-1 pedon.
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NIEE - FEAIZ BRI AR B2 2 - TR AR MRS KK 1358145 (andic . soil
properties) - {/y&5#E B B o i 2ACH] e KUK LI B EEIAVIZE -

— ~ Honglu Mountain-2 (HL-2)}£#8

HL-2 BeAGr OB LY _E =37 (Upper backslope)id » A= 500 AR > i
AR AREEY 4 KB > BRI R ARSI » S8R 13 & - S Ry eRdb -
1 DAAE B #8f (Acacia confusa Merr.) ~ 41 fi#(Machilus thunbergii Sieb. & Zucc.) ~ 15{4C.
(Ardisia sieboldii Miq.)% F 7 - H1Hi 100 53 PE I o] REABENEF > THEEE T Fy Al-
A2-Bwl-Bw2-Bw3-BC-C ([E+75) ° 0-18 AT antiEEE - A JgEWEaE
/b TIEBHE R E(7.5YR 4/4) - BA G (friable)rs 5 (udh 14 s mT 28
B REHE L TS HEIRRS S B AR  MRAR R AL - A2
wl [EfEERA L 7 AR RS IS B I A B F PR (angular blocky)fis
H A EA RN KT R R AT B B A R A M Y LR D -
Bwl B8 51 Bw2 g 2 A TSI E BN E S - MEivE M nl Ez SR L 1
R ERE TRV TS DI AIIREE KT - BAIRE EEIATE
TEYIR 2 YLD SRR A BRI ARG DO AR i Ak it —25
% - BC @K C BEEIEEar S b > B g1 > EAMEEMER
PRI EVER BRRAE RS TIRRESE DS AR IS f T - BERSAER - ST T 8EE
EEBRERET.5YR 4/4) - RGBHEEOR - HOMFERZHEAGE - REEMAEEARE
E SR - BEHEAYE ML HL-1 SRR AR - BULEEIPEL HL-1 RS

—.
=
=

)EE

= ~ Honglu Mountain-3 (HL-3){£5&

HL-3 eSS LY & B (Lower backslope)ii& » B E 386 /AR > S
LA FZEAES LY 2 K &> Fy—>FH S FE4Y 1.5 FE > fE#E 5] HL-2 £288 > DIFH Bsf (Acacia
confiisa Merr.)~ KT Fi(Machilus thunbergii Sieb. & Zuce.) 0 (Ardisia sieboldii Miq.)~
JTH(Schefflera actophyllay® 5+ - BB E AT Z R G M Rah - THIBER K
A-Bw-BC-Bwb-BCb-B’'w-C1-C2» HL-3 £5 HIBE PV G2 KLt A IR E
PSR AR E IS > 0 - 8 Ay RyktaREE(E L) - A g HIEARE S E
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HEELLI(HL-2)
YEH:500 m
ﬁlﬁﬁ%‘f

.1& -

(& 7N ~ HL-2 fAaay PR EE A= I s -
Fig. 16. Photographs of soil morphology and vegetation in HL-2 pedon.
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HERELI(HL-3)
FH:386 m
AVA=RY 214
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Fig. 17. Photographs of soil morphology and vegetation in HL-3 pedon.
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% > TIEEE LI SEEEE(10YR 3/4) - LRSS Ry RE 5 & (weak) Y EFir i i - B
SMERE S Ry E I 1 (sandy loam) » B SIIFIVERE © Rg IR N IEEE
(BC &)y E 5 g H I B (very firm) » H LIS B 12 FERsaiiE ik s 5
F - HEWEIME R T8 - RIGBE S g HIRARAIRARINFEE - BC @ HEE
AEARRL 50% - KRB E ATEERTE - T U7 Rt (buried)Hy 13 & X (Bwb k2 BCb
J&) - WjE TIEE L SRR L Bwb iSRS A H AR A SIS
(coarse and very coarse angular blocky stucture) - [E{£EL F @AY Bw Jg H1iE—fRIEE
L ELEETE ST M - BCh g TIEEEREIBEAIGINEE & T - Mg T
AR b PA LEEPAEARATIOIAR (coarse and very coarse roots) » SERAEFS
NEFE SR ShaEARN 50% - # BCb @s aiFkr1% > BCb g N i R IR I6H
+J&g - hlR Bw -~ Cl f C2Jg » B'w } C Jg TS LI ARG £ - B K
iR o GERFRE RO H BRI 2B - (R Lea RHAR R RSoRE AR - (e ]
HEAFFHZEENER  BEefREERE  DBEAE - BULRERE L HL-2 £
VN

S HEyENEE

HFSOKUR IR S FAUMERTERIN R - ILa A REREPYIE S AWERTE -
LA SRS - B E RE S B B M B SN R & & 1F — (I
BHHIEMR - IS EIEEE  TIRS M - saRhett - RIFRKIEERTT -
BT Z 57 HEE (Shoji et al., 1993) - MIAEEFIMBEER - Hf: TEEBLEIIER 4
B E = T VBRI AE - SRy E MR LR B
ERHYHEAER] -

— SRR

SR L e AL AR ATE I EAG 8 £ 2B BB AT T K LR
TIEMEAHUERAT 33 kPa T » SEHE T =0.9 Mg/m® - i Hio L4 69 E #5H)
TEAELRE 60 N TR RRAEE 60% LA E(3S ARy HIRERE > e KUK %
4% (andic soil properties)y & (Soil Survey Staff, 2014) - ZATIAEEF 41 DAL EELFTHI
SIS B E R b ARE - BRI EE LREANEA - R
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Table 6. Morphological characteristics of Mt. Honglu pedons.

Horizon Depth (cm) Munsell Color teilteul :jea Structure® Consistence® Roots¢ Biopores® Boundary'
HL-1: slope 4 degree, elevation 646 m
A 0-10 7.5YR 3/2 CL  2vf&fsbk, 2vf&fg  fri, ss&sp mvf&f, fm  cvi&f cS
Bwl 10-25 7.5YR 3/4 CL  2vf&fsbk, 2vf&fg fi, SS&sp smf&f, fm Vi&F g
Bw?2 25-35 7.5YR 4/4 CL  2f&msbk, 2vf&fg fi, ss&sp fVf&f, fm fvf g
Bw3 35-50 7.5YR 4/4 CL  2vf&fsbk, 2vf&fg fi, ss&sp fVf&f fvf cwW
BC 50-65 7.5YR 4/4 CL  2vf&fg, 2vf&fsbk  fi, Ss&sp V& f fvf cs
C1 65-90 7.5YR 4/3 CL  2vf&fg, 2vf&fsbk  fi, ss&sp fVf&f fvf g
C2 >90 7.5YR 4/3 CL 2fg, 2vf&fsbk fi, ss&sp fuf&f fuf
HL-2: slope 13 degree, elevation 500 m
Al 0-10 7.5YR 4/4 CL 2vi&fg fri, ss&sp mvf&f mvf&f g
A2 10-18 7.5YR 4/4 CL  2vf&fabk, 2vf&fg  fi, ss&sp mvf&f cVI&F cs
Bwl 18-30 7.5YR 4/4 CL  2vf&fabk, 2vf&fg  fi, Ss&sp mvFf&f V& f csS
Bw2 30-48 7.5YR 4/4 CL  2vf&fabk, 2vf&fg  fi, ss&sp fVf&f fuf&f g
Bw3 48-65 75YR4/4 CLto C 2vf&fg, 3vf&fabk vfi, s&p Vi&F CVI&F g
BC 65-80 7.5YR 4/4 CL  2vf&fg, 2vf&fabk  fi, Ss&sp V& f - g
C 80-100 7.5YR 4/4 CL  2vf&fg, 2vf&fabk  fi, ss&sp -

(continued to next page)
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Table 6. Morphological characteristics of Mt. Honglu pedons (continued).

Horizon Depth (cm) Munsell Color teilful r('jea Structure® Consistence® Roots¢ Biopores® Boundary’
HL-3: slop 2 degree, elevation 386 m
A 0-8 10YR 3/4 SL 1vf&fg fri mvf&f,cm  fuf&f cs
Bw 8-14 10YR 4/4 CL  1vf&fg, 3vf&fabk  vfi,ss&sp  mvfi&f,cm  fvf&f as
BC 14-20 - - - - - - as
Bwb 20-40 10YR 4/6 CL 3c&vcabk vfi, ss&sp fvf&f, fm fVf&F as
BCb 40-58 10YR 4/4 CL 2vi&fabk fi, ss&sp  cvf&f, fvc&e &S as
B’w 58-75 10YR 4/4 CL 2vf&fabk fi, ss&sp  fVf&f, fvc&c  fuf&f g
C1 75-100 10YR 4/4 CL 2vi&fabk fi, SS&sp CVI&F Vi&F as
C2 >100 - - - - - -

a: L= loam; C= Clay; CL= clay loam; SL= sandy loam.

b: 1= weak; 2= moderate; 3= strong; vf= very fine; f= fine; m= medium; g= granular; abk= angular blocky, sbk= subangular blocky.

c: fri= friable; vfi= very firm; fi= firm; ss= slightly sticky; sp= slightly plastic; s= sticky; p= plastic.

d: m= many; s= some; c= common; f= few; vf= very fine; f= fine; m= medium; vc= very coarse; c=

e: m= many; c= common; f= few; vf= very fine; f= fine.
f: a= abrupt; c= clear; g= gradual; s= smooth; w= wave.
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Fof T A L RERF R SIS R E F A2 E KUK IR R A S 2
TREENE IS T o KIMEHIE S » &l almER 2 LMK
BERAKELREE LM LIEREE WA R K EVIEE RS - mk Lk
EFAREINARE » NILEROKK TIEVERE RN — R R - HA8
KUK - LB 2 55 47 0.4~0.8 Mg/m® 7 fi(Shoji and Ono, 1978; Shoji, 1985;
Shoji ef al., 1985; Shoji et al., 1993; Chen et al., 1999, 2001) -

e L = {8 T SR AR S AR RS 2 T o M 45 5 w75 Y AR G 72 T I =2 51 T P 3 i
AR T HRIEA(ERT) - 4£ HL-1 RS 1 0-50 A3 AV4ERS 3 FE /N 0.9 Mg/m®
FFE BB T A B DO T HYE 26 - HL-2 FR RS SRS & S LE HL-1 BRig s
TEZFECAVRE - AHRE - SEPMESSAMEMERY - REEEE b
Tt o (EFE 18 N NFFE KUK HEME - EARTFERETES » HIED R
RSO LK IS - HL-3 BEAS R A T3 R 2 R et 1 g Ay R - R
[EHIEAAWE S ES > SREFE/NN 0.9 Mg/m® » 2040 f1 58-75 A4 RAEHS
FEE B — R FHE 3L > T EERIGEEE 15-75 Ao HeaEH SRR R REH
feime TIERE - ARE S EBREGELEYEE( LM & - 75-100 A&
oy LIBHERSES N - (EEFS eSS R T 2 S B B AL A -

¢

Y A=

TS B A WE SRR ELIRAKEET ) WS E AT LR
s SARESEMUREETEIEED SRR - KSR S e E Y8
B - RESE BLATAY/K 554555 /1 (Shoji et al., 1993; Shoji et al., 1985; Wada, 1989)
RILAE = B N AES (R AR HIK &R - WEKTa BN AR BT -
33 kPa FYEE ] T RESUfEEEHEI A KENER » B EARUKTHY IR 5 1500 kPa
YRR T R RV A RS » = HIEAERUKSI TR -

HL-1 BERGH 1500 kPa "NAY/K 3 & 5 B EL A W I B RS ARG EE A B = Y /K 3 4
R HEnEEREAARE S ERMITIRE T » #8500 « /KISESEEIEY)
BTN - HRUKS7(33 kPa-1500 kPa){E 8~17% 2 [ » BIE R E & 8o e YE
YRR - TEHITE P AR AL -
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Table 7. The physical properties of Mt. Honglu pedons.

Water retention

Horizon  Depth Bd Texture” Sand  Silt  Clay 33 kPa 1500 kPa available water 1500 kPa/clay Estimated clay’
cm Mg/m®* e g/Kg-----===  mmemmeeeeeeeee- e %
HL-1, elevation 646 m
A 0-10 0.58 C 111 343 546 455 35.9 9.55 0.7 74
Bwl 10-25 0.75 SiC 117 412 471 43.3 31.3 12.0 0.7 70
Bw2 25-35 0.73 C 110 357 533 42.1 30.4 11.6 0.6 70
Bw3 35-50 0.79 C 156 359 485 41.9 30.3 11.6 0.6 71
BC 50-65 - C 173 357 471 44.3 30.7 13.6 0.7 73
Cl 65-90 - CL 254 359 388 46.3 315 14.8 0.8 76
C2 >90 - CL 282 398 320 47.8 31.2 16.6 1.0 76
HL-2, elevation 500 m
Al 0-10 0.73 SiC 740 407 519 36.6 24.7 11.9 0.5 54
A2 10-18 0.82 C 758 396 528 38.5 23.7 14.8 0.4 53
Bwl 18-30 0.94 SiC 59.8 429 511 38.0 23.1 14.9 0.5 53
Bw2 30-48 0.98 C 61.2 391 548 35.7 22.5 13.2 0.4 52
Bw3 48-65 0.97 SiC 39.0 413 548 334 23.1 10.3 0.4 55
BC 65-80 1.04 C 421 392 566 335 23.3 10.2 0.4 55
C 80-100 - C 36.2 397 567 34.0 23.6 10.4 0.4 56

(continued to next page)
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Table 7. The physical properties of Mt. Honglu pedons (continued).

Water retention

Horizon  Depth Bd Texture” Sand  Silt  Clay 33 kPa 1500 kPa available water 1500 kPa/clay Estimated clay'
cm Mg/m3 L R e %
HL-3, elevation 386 m

A 0-8 0.55 C 95.0 372 533 44.7 36.7 7.97 0.7 68
Bw 8-14 0.86 SiC 68.3 413 519 37.1 26.4 10.7 0.5 62
BC 14-20 - - - - - - - - - -
Bwb 20-40 1.12 C 44.9 331 624 36.2 25.9 10.3 0.4 62
BCb 40-58 - C 46.1 342 612 34.3 24.8 9.46 0.4 58
B’w 58-75 1.15 C 48.5 349 603 34.8 24.6 10.2 0.4 57
C1 75-100 0.86 C 51.3 360 589 34.0 24.5 9.45 0.4 58
C2 >100 - C 52.5 353 594 34.2 24.4 9.83 0.4 57

*. C=clay, CL= clay loam, SiC= silty clay.

+: Estimated clay (%) = 2.5(% water content at 1500 kPa —% organic carbon) (Soil Survey Staff, 2014).

Bd: bulk density; available water= 33 kpa-1500 kpa water content.
-: no data.
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=

B Sy R M - R R R R - 4
TR ~ AR ST  TIIE IR A A o Tt A T -
B - KRR B S+ B S S T R - SReEY
T~ KR > A ER BT B ST M LIk TR » R e -
SERIAE T B b R BAEE) o — A FIEORASMR 754 2 LR ES 5 (Sodium
hexametaphosphate, FIMP) £y 2B » AEHE7A Ll 888 » KL -SBBRAE 73 » PRIt
BRSBTS AT I S SR S S T KA 4 6 A4
(Hetier et al., 1977; Ping et al., 1988) » P38 173 I A B 0 4 S L4t 1528
BRI 5 pH P89 % 4 5 10 0 DU SRR e S B (the
point of zero charge, PZC) » [ #2115 2 HIE -1 i S T B A REET 2 » B4
A DURE T R R B T A B R T T B 55 #(Shoji et al., 1993) -
TFEEF N R £ S B CE AR AR S A SR T -

AHIGE DA — i T ST 47 7732 (Gee and Bauder, 1986) » +#1552L 30%8845
KEREHE S » BEE L 3B 5 5 — TEHRESA(CBD) A E R e
5 U R D RSB SE SV EIRIREE Y% » FELL 10 mL SY{RuERESIE 55>
B - WL SRS 2 BE 30-60% ] » HL-3 REARS R (Lismzl » Rhkr
B A B E M = B (/) o = (R & S E R M clay
% silty clay » {75 HL-1 B8 C JB 385 clay loam S54% - EEHS IS FalBr o
BT B+ SR » TR K L AIESE 113 > FERFAMA R A
I - S R 25 5 IEREA A > TR SMBE I B ASI 5 - = (EkE
BEATRDRL R » HL-2 RS HAEF SN R 2 BB (L » (EL R
BT AT A B I A B JE argillic horizon, BORYALSE » 1
HL-3 BB AIRER & B B SIS » (B EHE S S 2e5 - A R R
(clay film) AR AEES B B S 22 5] » PR 14 B 530 B 2 8 (cambic
horizon, Bw) - HL-1 % HL-2 b & Gti)72 SR Bl i 28 » HL-2 BEss sl
Sz 161 2 A LR R B BB PO R B HIL- | B REEA » (315 L i B B -

S-S RS I 75 2(Soil Survey Staff, 2014) :

1 BT S TR -
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Fig. 18. Soil Texture triangle graphic. (Soil Survey Staff, 2014)
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a. e L T E A —8
(1) £ 2R E I 75 5 H (coarse-loamy) ~ #ij#EH fine-loamy)
L E (coarse-silty) ~ it Efine-silty) ZCE ] » AIFFEHI/Z/E
H= 7.5 em BCEFIFIGE LR LT 1EZ 110 L B
(2) EH IR IG Y B i EHI M B, A B (sandy) - RIFEIEGHIIE
JEHE= 15cm ;| 5
(3) E I H lamellae 24/ - /77 lamellae /2/E= 0.5 cm » AIEYS
EEEfE A= 15 em - A
b. AT E LA B —IRFEHAAHTZESE
(1) BPHI D ET A E (% il (oriented clay) 2
(2) LLEPYAF ALY (clay films lining pores) . 2
(3) 1-BEAHITE EL R APy I A A F R clay films) 26
(4) LA/ (soil thin sections) # » EAUFAMI T 1% LLL 7 2
(5) 4 COLE =0.04 » H 1 HFEH1FEATERFE » FIEA
(illuviation) JG(B /&)~ AIFH/ ARF ], 2 E 0T (B = 8
12 7 A
2. EFIE B eluviation) JG(A ECE J&) A GEDEA JG/ETHES GHI T 2
WL HEAJG EI7 ARG Ap) - RIDEAJEGTE 30 em Z 48551 & 82 LA
FE L TR —gh
a. 27 LB HE(A ZCE |G F5k S E it 15% » AEA G5k &4
WIRETEE 3% L E - 2
b. 2B EA ST 15-40% + BIEA BB S B0
1.2 (FLLE B
. BAHEFA EE BT 40% 0 AEA GRS Zd 2w O E
8% LI L o
13 1500 kPa /K532 B BRI AYEE(E (1500 kPa/clay) H]{F R RERLE /5 71 HGE 2
AARHE » BELE AT 5 BRI BRSO 58 22 (Ping et al., 1988) —fi 13
SYRGE SRR ELESITE 0.4 > MTELLEAR 0.6 HIZA KK -3 E R EIA R,
RLTHCR 5e 2 HVER S - IS KM SO E (spodic materials)F LB A
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KH2 0.4(Soil Survey Staff, 2014) » i AH 7 HY T3 7] DL EEA TR & 2 B 1500
kPa /K& &KL & &  clay (%) =2.5 (% water content at 1500 kPa —%
organic carbon) (Soil Survey Staff, 2014) - Htfig [ [| = {EEEAEHY 1500 kPa /K57 & & HiEL
RIHYELME MY 0.4 2 1 Z[H - HL-1 FESLLEECR - HL-2 K HL-3 BREGARHE Gy
GERELR I I AR AT - i HL-1 BEASAR 22 KRR AL B FE e fie HL-2 &2 HL-3
e (RAEEHDKIIK HIBME - RIS SELERAE 0.4 246 » Ton T8y
Fill e R e (55 P st B 9 BV R T 3BRAV ARG 58 2200 > o 38 A BOK LR
TIEME -

=6 —ROE(EBEE

GBI RV R - JRERZIRAYSRE M EBIR TEEHEE - RS T
T2 FGR A EA LB R - IR EE R R (EH - BULIERAEE
IR AR TR LS ~ B ~ §5 R R A MR T o 1T IR U Y LSS
Mpdr et R E - BRI - S RACTT - LR AEAREEE
A o BRI R R R TEE - SRR (E R R T - AIE - #
PVE A I b e RS Eh s AR R L AG T A K o AR IR AR
ZIHEREE T > OB RIFHEAEEEH > 386 pH (E BT &R WA S
E M EEAY M (Shoji ef al., 1985; Sholi et al., 1987) °

— < pH &
TR MACIR Y Ry B R B VERG - A& (URIVEFEN AR T 2Bk
T MR EEFOR R TS ER S B Toenit T SR TS
VBT R AR T A RER R RS - RV R P R T R AT
BRREHI AN « —fREIFEDL T - $nlllET ~ K eniE T 0T SRR DRI - 1
BRI 2ECPETHIRGE o (EERRMIRE Nl TAVSHESE S - M~ K
EriniE T KR R S BT - S RERAVACR - 3% pH 6-7 ZEH T IEEE
FERLEEE 2 SNBHPEEE ~ gt - & 2R e eR e 5% - /£ 3% pH 6-7
RS TC R A AR R e HIRR (% » PRIEE 358 pH B2 K TR A0 B Y B HEAE -
5 PIK(H20) ~ SUESAKCD Kt {LIR(NaF) S8R - a7 15 pH (HHYZELELH iy
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BEE/N) -

HEE L= (EERE S - BRT HL-3 5381 A @2 oh > HMEEERY pH 274 4-5
Z [ HEEZ RS IAH TS, - £ pH-H20 #EY Lg% HYA]
ACHAVE RS T4 5 (sum of cations) » MAEZR/E T3 pH-H0 (K » +I3EE a0
M HEEEFRIE R T 2 EIRER RS RIFEEREENHEE - —EKE
drf o & pH-H20 /NJA 5 B > 08I DL 2:1 AU IR EY B EEEY) f 3 (Saigusa et al.,
1980) > ifif £ 3EAZ 5B FIUMIE T R R L 1 (pH-H0 <4.9)8f - T IEHRY) LISEsa I
(nonallophane)#7) /1 » T A AL fyE T HIFR (L3 (donor) » L T A
Y K Sl T R4S AR R ~ S AR E R G Y)(Fe & Al-humus complexes) (Shoji et
al., 1982; Shoji et al., 1993; Shoji and Fujiwara, 1984) « FRIESTHTHILESE » HEHIEGE L
=(EREEELL 2:1 B R B S b T HIESHE A/ DIV - 85 - AIREEEGY) 85
FeatEyRlE D -

ST (KRS 2:1 B iR Ty BR SRR S i i B R AysadET-(ALY) > Tfish
B KRR Al E A K EHVEEET(H) - 3 TIRAVSRIMEIRTS - DL E(L8E
RHIE pH ERF &/ N PUKHIERY pH {H » £ HALL 2:1 B RES B B
TSRS A RO T H W E Y pH Z{E(ApH) /M4 0.8-1.2 {EE7 ~ fEI(Shoji and
Ono, 1978; Shoji et al., 1987) » ifii 5HALLIHHIE FrHIE Y WA & 22 (E47 0.5 {1 B (GEEL
TN > 1993) » M XPAFEHIZEE K » HHRE S Al-humus complexes HYJEX—
Rl = B IEEEGT > 1 T ERAER RS T B E T 2:1 JB IR BRI Ay A M S 1
(Ping et al., 1988; Shoji ez al., 1988) o HbiE (|| = {EHEES ApH /1A 0.3~1.6 {EEEAL - (i
FEMARF AR & B iR -

FHALEINaF) A RCHIE R pH BS503R~ T b e WY E R %5 » & pH-NaF
>9.4 [ » FoR T IEAVSHAMEAR G DU E TPE Ky 1(Soil Survey Staff, 2014) » F
HHF A K LR TRV HIE (RS BB M BB T K LIRS Bbl + L BA T —Ff
M > INEEEAE Ry btgi L H e AR (Shoji er al., 1988) sl 1(F)EUE 1 #A(Active
ANERARIEA] » MR S SR (OH) » = © AI(OH)s +3 F- — AlF;
+3 OH™ - [y BBt & Bl s+ S © Si(OH)4 +4 F~ — SiF4 +4 OH - {fi £
152755 pH ARSI _EF(Perrott ef al., 1976; Soil Survey Staff, 2014) - 5542 1/77E
MirfEs—AEEGY) - $i0i0 (allophane) ~ &k #a05a (imogolite) ~ {Plgaitm
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Table 8. The chemical characteristics of Mt. Honglu pedons.

pH Exchangeable base .
Horizon Depth 0 KCl NaF O.C. K Na Ca Mg CEC Sum of cations B.S. Ex. Al Alsat,  Pret.
cm gkg - cmol(+)/kg soil----------------- % cmol(+)/kg ~ ------ %------
HL-1, elevation 646 m
A 0-10 396 333 882 638 092 025 138 0.77 328 3.3 10 9.10 73 82
Bwl 10-25 417 345 963 341 045 034 061 040 299 1.8 6 10.2 82 89
Bw2 25-35 454 358 979 255 105 044 128 090 325 3.7 11 7.52 68 91
Bw3 35-50 495 363 10.0 192 0.16 098 185 150 29.6 4.5 15 6.43 63 92
BC 50-65 5.07 364 100 136 014 113 338 249 295 7.1 24 5.75 51 90
C1 65-90 531 367 100 105 0.15 144 227 384 330 7.7 23 4.58 50 87
C2 >90 518 364 101 790 013 152 274 313 315 7.5 24 5.78 53 89
HL-2, elevation 500 m
Al 0-10 446 374 974 328 058 001 049 031 204 1.4 7 2.97 62 80
A2 10-18 465 3.87 100 238 043 0.02 026 017 17.2 0.9 5 2.28 61 84
Bwl 18-30 4.69 384 100 200 027 003 013 011 171 0.5 3 2.64 69 84
Bw2 30-48 457 384 100 189 025 0.03 024 014 16.1 0.7 4 2.43 65 84
Bw3 48-65 469 379 987 121 029 0.07 0.12 0.12 155 0.6 4 2.90 70 86
BC 65-80 458 380 988 11.7 033 0.06 0.18 0.17 15.0 0.7 5 2.94 69 85
C 80-100 4.69 3.82 987 103 043 0.04 034 029 154 11 7 2.55 62 85

(continued to next page)
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Table 8. The chemical characteristics of Mt. Honglu pedons (continued).

Horizon DN 15 }Egl e OC KEXChNadeabéZbaseMg CEC Sumofcations B.S.  Ex. Al = Ala Pt
cm gkg - cmol(+)/kg soil----------------- % cmol(+)/kg ~ ------ %------
HL-3, elevation 386 m

A 0-8 356 324 835 943 082 003 048 037 36.1 1.7 5 7.59 78 72
Bw 8-14 472 380 102 144 057 0.14 054 038 189 1.6 9 2.99 60 89
BC 14-20 471 388 102 119 - - - - - - - - - 89
Bwb 20-40 513 4.03 100 122 059 0.18 1.06 1.08 17.0 2.9 17 1.22 32 85
BCb 40-58 505 392 986 164 042 0.17 066 078 16.6 2.0 12 1.79 47 83
B’'w 58-75 487 382 984 180 033 0.13 036 056 17.4 1.4 8 2.59 62 82
Cl 75-100 497 384 9.92 143 033 019 045 0.63 164 1.6 10 2.40 58 83
C2 >100 488 386 9.89 162 0.30 0.18 038 057 17.7 1.4 8 2.21 57 84

O. C. : organic carbon, B. S. : base saturation, Ex. Al: exchangeable Al, Als..: Al saturation, Pr.: phosphate retention, -: no data.
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(allophane-like) 5z {LL&# AR $m o A (imogolite-like) 2 47)'E (Shoji and Fujiwara, 1984)-
IE HET S EAREN-AREEGYIRHE S ARGSHY pH-NaF {5 - faii iy
ikEa T B By S8 AT Y S SR BT AV B2 — ey BREInR 7Y 50 5 LA
I B HEEERSINAIKEYVER - pH-NaF {Hig L7 > IMEHRE S 8RS
RFEr(f pH-NaF {H N - [NIE HEA RS A AV A BAER: - pH-NaF
fE{EAR B ZE F(Perrott ef al., 1976; Soil Survey Staff, 2014) - HHiE [ = (FEfEEEE L A
JEHHIE AR 1 5y 8.82 ~ 9.74 k7 8.35) » (RINAERIZFTEL - 1ff HL-2 BEAG A
JEHIEARRS 9.4 - BIRE S S AR HAL R AR > Fris I ERsS - = (&
ARV EMEERAEI AR 9.4 > EEEzZE 10 - HEREME LSRG REUR R
FARE R % R RS R S A ANE R i fn— A R &IPSRk -

—FEHE

ARE e EEYE R Y SRR E - RN EHBENEREE -
AHEE RIS TS - W TIEEN AP AR E N - U RAERE R
&~ (B HIBAEA SN - fem TG EE T SO & (cation exchange capacity) ~ 3§
IS E I HEE T ~ RSB TTRIVARNE ~ fEE TEIOKETEE - i
PG LS ARE BN - fERE T Dy E—EEZEAE - BHER
ANEFRTREEME S 7 EER 0.6% » 528 K(Tsai and Chen, 2010) - 5782 £
B AE S E R G KRB 2% (Chen et al., 2015) [iAF LA E 2 B8RS
T E R A BRI E - M B R HI8EE BRI - BADIE L - DL
R & (Miscanthus  sinensis) Jy F 0 B[R HE 4% > 82 5 P ol & 0B B K kR +
(Melanudands) > LALL B8 (Fagus  crenata) TE 47 & 3 I 5 11 Bl o i 08 7R Ik g £
(Fulvudands) (Shoji et al., 1988) » [MAEF5HA LLIENZ A BRI 42y T IRATE AR 508
PR+ (Hapludands) B F o

BEEIL = (B A BAER S R (575 63.8 ~ 32.8 K 94.3 gkg) > &
IR BTV - HL-2 KRG TR A T A S A W (B G ) - B i e
SEZREE R B RYIEOTE - AR RS TR - EEREE
b & EAHE AR » HL-3 BRAC P A TR AR SRt AR S i e - JE AR 52 B bt
MHVRIE - AR & E R MAES KRR+ & (Bwb) Ak =8 BT

N3
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B JFUGEHT T8 (B W) B 5o — KAV A HER LA 52 HIRAHERERY @ A i &
BES > FTemICERIER - ARG BT SR EBRREE K EE > A
BN > QESEEMK - KraEMS - AR E ERZIHIERE - HE
HE T SE BN - BEGCE - BUEIERAC B AT AEAMIELL - E2 L R
TS LI e e A e O ik 2 AR R (R (o> 1999 s UIRLER R B > 1990
PN SR - 1991 ¢ S BURER A > 1992 0 WEUEFEA > 1993 ¢ mEEE
A > 1994) > flER L7 M LREEHEOR - AHE SRR TR -

= R TSRS R - OB RS N SR MR

b5 SR B R A NSt s B IR MBI Y G T RE T 0 3%
BRREWAITZABMUE - BARSHAMEGEE /IS - 1 ERAES =
R T 2 EHAES) > LIGRET SR E RN - G T S A BRI
REFIR T B T ol > AR ORI HOMOE R AR Os (o e — (1
HTHIREE - DA ME(pH 7.0)BAlE #2AACHE TEEIGRE TSR & > G N R IIEA
THEBRRREARENE - B pH (HEIEE R (pH-dependent charges) » IS
PHEE T SCHAE BN > S il IR EE TSI HARE

A A AR IR P I E(KT) ~ 9(Na”) ~ $5(Ca® ) Feft (Me® ) B M
T LN P PERERE itk e £3% - AR ERTSEaE T EHA O IR P A SR PR B
BT o AEEE A SR EEEL T o SNERESEE T R S RIS EhR TR » SRR T
FIRFAE R 5245 43 (Montmorillonite) ~ ## /1 (Vermiculite) ~ {4 (1ite) F Jd R By
BRI b > B SRR BRSO R (4 o IEON - SRR TR N th g 2
FIAEDIRIL ~ BT SHASNE ~ BRI A F N A2 2 (Shoji ef al., 1993) -
FLARAEE HIE 1] A HA M5 B4 & (sum of cations) L[5 HE F A AN ERYELIE  BEHY
FACHET L 82 U LEMIE VAR » B BRI/ N 35% 2R 13832 25851
R BB > RS E T (Ultisols) Btk ek 1 (Alfisols)y 73 58k - EREE
HEAE = (ARG RPE LB AR SRS | - JCHAE HL-1 REEE B
B RAEmZHESABREE - SUTRFTERIEZEFA - 1988) - NIt
(SEUNRNEES kS o=y G

AR R A EALIAR  FI A ST SRR AT Y iR by BR B iR R R (L B
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A SEEET-(APY) » TSR & B A2 BRI R T R AE TR P R  PARA
(Barnhisel and Bertsch, 1982) - Wf95f5H » & M1 pH-H20 /A 5 B - 382505
HATESEA RS 2:1 AU IRRY BE YV R BT & MR I RO + A
AL R = S M SR YRR - R I ARORIRTS - AL i 2:1 AR
W RSy K I RS R R T > LI TR A A R Ry TRV 5 (donor) >
7 B 39T P Y 85 R S TSR AS AR B - SRA B E &Y (Fe & Al-humus
complexes) (Saigusa et al., 1980; Shoji et al., 1982; Shoji et al., 1985; Shoji et al.,
1987; Shoji et al., 1993; Shoji and Fujiwara, 1984)

poE L= EERE TR RN ERE S ERS » Bl T RS SRR > HL-2
Je HL-3 BERahE TR A R D ryEES - T HL-1 FRES RIS ERBHEE - (AR
HL-1 B8R T AR SR I - R 2o Hy AT S M B A R T H e JES J T 18y
[(GEET RS E > HECE S 2B CEC ifE 2 3 EAHRH(Shoji et al., 1993;
Nishiue et al., 2014) & FEFRAVEREE N - = (8 T ERAS AV B A VT 298K - HL-1
TEREA IS T-48 & (sum of cations)fH ¥ » HL-2 K HL-3 FERELEE T-44 EAH %
/) H BRIt H K - [REE HL-2 K HL-3 BB Jal (b K b (e A s
FU o ZYe M HL-2 2 Ek H RALF RV 2 HERIZY » T3sp B R T
FFORK - =18 IR RS A A MR i Y L B A = Y pH-H20 {EHY
S o TGRS B SR 2 cmol(t)/kg G EHEVIEREEERS - = (Ekk
Ay L HACAMESRZ =Y 2 cmol(+)kg > HRESIRMESAE B » AR
Pedn E R LRI 2:1 B RT BR Sy Erysast T - AEaS P RenY a1
S St R RUE Y B B NIEACHATERE o MAEBR IR (PH<S) T » & Bk 1
MIEA B IR SR A I B Re A S E M - 258 A ARBE Y I i A (b ) 8
ST SRAS R E A YIRS - MR T Sahy B2 B HYY)E (Dahlgren and Ugolini,
1989; Shoji and Ono, 1978; Saigusa ef al., 1980)

. s

\

~ BERRIRAF 0

KUK IR EAEMER a8 Agndi - dpiREnde - ZKilE(ferrihydrite) ~
#HEsn— AR EE &Y S IEID YA B BRI B A TR & RIS /7 Ho i S
fii 7 BT R A #(ligand exchange) SIS E - (B AIB TP BEHARE - T2 EAR
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TEHEMES ~ SN 3% pH #YA [ 1A A [FHY P A& (Blakemore et al., 1981;
Gebhardt and Coleman, 1974; Shoji et al., 1993; Parfitt, 1989; Shoji et al., 1993)« fH E
s E & A R EIEE &SR - MRS MR IEERE 2 R LSRR A
AIRKRHIRFFRE ST - MoEMEsRE IS e T AN - (RS M gn(Parfitt, 1989) -
IRV TSP RSV ~ SnPVE > ARSI RRRVE - SnAIREE
eVEAWERSREE HERE - R T HEEPYE DS - BB RAIIRT 2 2]
IR AURESE ~ JREEAT2 2 (Gunjigake and Wada, 1981; Okamura and Wada, 1983;
Wada and Gunjigake, 1979) < KUK BTN — e LIS H KEAEMEE - 5597
B BRIV EE A - NI B TR B A SR IR AR A5 = 85% 4w 51
ASK IR - BB A HIRE ({35 (Soil Survey Staff, 1999)

BEELL = {EfkAe T - HL-1 BeBaFRNE 0-10 L5y T IRMIRARIR R L/ N 85% LA
Ah > HAEE BRI 85% @ FFE KUK M EAYES - HL-2 R HL-3 #%
e BEEEAYBRBRARIAFE ST/ NG 85% » M@ LR ESR Ry - fER1E 60
DR R 60% L JEHVRE(SS AT e KR TS NIRRT R
& HL-1 WSS a WG LMHE SR - Heapbit g~ ega -

SEVUEN ~ BEEME LR

BRI LE A AR AR EM LB A HUE > (B2 AR R R B 3BV AE
T IEPAEIERRAVYIE - DUE R T3 S A S & 8 HIEhEL - Hrp B
i Y S B 2 B DO 12 (Andisols) B 1= (Spodosols) Y 75 K E B AV AR -
(BN EIRVRERRE 2 o e PO LR B S PR RV AEUT 7%
4 CBD (Citrate-Bicarbonate-Dithionite)j ~ iV 5255 (acid oxalate)fifi 5% B fEHk
i $% (sodium pyrophosphate) i 3% (Wada, 1989; Parfitt and Childs, 1988; Soil
Survey Staff, 2014) » AL HEIFTAE T Y E RV R -

— ~ CBD 5Bz ffith

CBD (Citrate-Bicarbonate-Dithionite) ff 1} )% 4 LA # — 55 &7 & 4/ (sodium
dithionite)Ki$8E 1% - DAUSHEREALRISESH S » ihkBz SEnAI Ry pH SZER] - {EE
IR R FHE SRR R SRR R B A R BE S RE T - CBD JARESZALHY 1138
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R - ZalBIFTRE AR A FERGH AR B A G &) 238~ sa Rty o
Fig 9. Dissolution of Al, Fe, and Si in various clay constituents and organic
complexes by treatment with different reagents.

Treatment with:
. - sodium pyrophosphate . dithionite
Element in specified component (pH 10) acid oxalate [citrate
Al in:

Organic complexes good good good
Hydrous oxides poor good good
non-crystalline poor good good

crystalline (gibbsite) no no poor
Fein:
Organic compl_exes (Hydrous) good good good
oxides
ferrihydrite poor good good
goethite, hematite no no good
Layer silicates no no poor
Siin:
Opaline silica no no no
Crystalline silica no no no
Al and Si in:
Allophane poor good poor
Imogolite poor good/fair poor
Layer silicates no no’ no/poor

*: Embryonic halloysite dissolves partly (Wada and Kakuto, 1985)
(modified after Wada, 1977; and Parfitt, 1980)
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I REI BN DY B B i oh 2 88~ i > BLFERSE ST RV~ saE (B
HEE T RRBLA TR AE T RE 2 #8538 (Dahlgren, 1994) - ifif £ LB AR
B L AEEE VAR /KN - S5 VEFHS T EER B R TP R Fl LAY
$ o HIPA Fea e Ala By - Y CBD JAfIHFTEI S RVIDREE & - (NLEEATE Ry
KUK SR E AR HEFERE - B3 AEH CBD JAHIHAY Fea K Ala & 82CH]
B 2 EUEHIRRE - EFTHIAVE - neElE > Fon IR E(bAVIE e
% o

KRR L = (EAG  » HL-1 158G Feo (EAH S HAT MY (ER AR S > Ala (HALE HL-2
K¢ HL-3 Bepaiss (1) - e R E i o i A Ry bl A — 20 #EFE R RN
JEEIRGETVRE RS ~ snVTE S EAEEAERTENR - RS - BRI
FYRHE R L SPIF RIS 1999 S BB R > 1990
BB E - 1991 ) EEURERREE - 1992 5 mEINF A > 1993 5 EEUESE
A > 1994) > Feo [HELS > BURHE L2 EACREEREK -

=~ MR # (Acid oxalate)filih

W1 S g T B RE A A IR P SRS - 85 BRSSO - KERFEE D
VIE 288~ dn ~ W LU IRESIDRE Z 88 ~ #n > HhEYER ~ 85~ B 2L Feo ~ Alo
Sio %7 © FEEFIHAYE s E B KUK IR ERIRIE Z — » FEKULEE &
B/PHPKUIR IR > H Alot1/2Feo MF R 2% 4 & KUK HEME - IR
W g REHUIRFAAE PRI N HET T AR B - #n WS TS i M B VA LR T AE R 22 -

BEELL={EEREG 2 Alot1/2Fe, B/NFY 2% » TR LR eI YYE B
BV o TR RS SRR AR B o B KRTHILEFE a3t - & Al KR
1%l[f > pH-NaF 2&-FRERHR 9.4 MR FFE AR ARY 85% > FFE KUK 3%
MEHVEORGEEUAL » 1993) © MAEMLE LAY 3 Hr&s SR LA LR (R IFAE - [EBEEE
RIRAFREEL Alo+1/2Fes FHERIERAR(R’ Ky 031487 > p<0.01) (B 1-71) * Feo & Sio BE
SftES LR UKSEIERISE AT & & > Feox 1.7 REFR R B /KRN S & > HE
Wes el ARSI RE T Z 88 - ML ZKEEEHE(S B4TA 25%HYE~72(Childs,
1985; Parfitt and Wilson, 1985) - ZRJ& KBV (LA A E By B B S+ ni 10
HllEahy BRI ) RS ER s h e 8D - B gH C it o g BN
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Tt~ HUEIEAGE - $n by 2B MEE -
Table 10. Selective dissolution of Fe, Al and Si of Mt. Honglu pedons.

Horizon Depth Fea Feo Fep Alg  Aly  Al,  Sio Fep/Feo FedFeq Al/Al,  Al/Si  Alg+1/2 Fe, Allo.” Ferr?

11 L P T e
HL-1, elevation 646 m

A 0-10 575 16.2 111 127 847 7.64 137 0.68 0.28 0.90 0.61 1.7 0.67 275
Bwl 10-25 622 174 102 139 911 800 155 059 028 0.88 0.72 1.8 0.78 296
Bw2 25-35 63.3 188 988 144 951 776 174 053 030 0.82 1.01 1.9 095 3.19
Bw3 35-50 66.7 200 916 149 970 6.87 212 046 030 0.71 1.33 2.0 1.28  3.40
BC 50-65 66.1 180 7.03 142 948 518 220 039 0.27 055 1.95 1.8 1.64  3.06
C1 65-90 63.4 160 588 13.0 860 4.07 227 037 025 047 2.00 1.7 1.72 272
C2 >90 61.0 150 425 120 857 3.69 236 028 025 043 2.07 1.6 1.84 255

HL-2, elevation 500 m

Al 0-10 492 134 118 161 888 124 181 088 027 1.39 -1.92 1.6 054 228
A2 10-18 523 139 951 171 948 925 223 068 027 0.98 0.10 1.6 098 2.36
Bwl 18-30 505 139 961 167 9.07 934 182 069 028 1.03 -0.15 1.6 0.75  2.37
Bw2 30-48 482 139 885 157 864 792 161 064 029 092 0.45 1.6 0.76  2.36
Bw3 48-65  48.7 139 136 155 775 122 122 097 029 157 -3.60 1.5 029 237
BC 65-80 500 144 139 1583 781 123 137 09 029 157 -3.24 1.5 034 245
C 80-100 499 135 132 151 753 124 121 097 027 164 -3.99 1.4 028 230

(continued to next page)
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Tt~ ORISR - $0 by 2R M E (4) -
Table 10. Selective dissolution of Fe, Al and Si of Mt. Honglu pedons (continued).

Horizon Depth Fea Feo  Fep Al Al, Al Sio Fey/Feo FedFeq Alp/Al,  Al/Si  Alo+1/2 Fe, Allo." Ferr.*

311 g kgl e el e
HL-3, elevation 386 m

A 0-8 48.2 114 129 156 102 127 431 1.14 0.24 1.25 -0.59 1.6 1.63 1.93
Bw 8-14 58.0 11.1 113 178 118 132 4.77 1.01 0.19 1.12 -0.30 1.7 1.91 1.89
BC 14-20 564 115 111 175 115 127 4.80 0.97 0.20 1.11 -0.26 1.7 1.94 1.95
Bwb 20-40 56.7 9.16 11.8 16.3 827 11.7 2.08 1.29 0.16 141 -1.65 1.3 0.66 1.56
BCb 40-58 49.3 100 12.7 - 7.62 107 140 1.27 0.20 1.40 -2.17 1.3 0.41 1.70
B’'w 58-75 54,1 10.3 124 151 751 115 131 1.21 0.19 1.53 -3.05 1.3 0.34 1.75
Cl 75-100 558 994 131 153 7.78 120 144 1.32 0.18 1.54 -2.93 1.3 0.37 1.69
C2 >100 57.2 105 13.0 155 858 120 222 1.24 0.18 1.40 -1.54 14 0.71 1.79

-: no data; Feq & Alqg: CBD extractable Fe andAl; Fep & Alp: Sodium pyrophosphate extractable Fe and Al; Feo, Alo and Sio: Acid oxalate
extractable Fe, Al and Si; Al/Si: (Alo—Alp)/Sio.

12 Allo. = Allophane (%) = 100 x %Sio/[23.4—5.1x] with x = (Alo—Alp)/Si, (Parfitt and Wilson, 1985; Mizota and van Reeuwijk, 1989).
i: Ferr. = Ferrihydrite (%) = 1.7 x %Fe, (Childs, 1985).
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Fig. 19. The relationship between (Alo+1/2Fe,) and phosphate retention.
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(Ping et al., 1988) - [fif HL-2 jz HL-3 BEAGRITEAILL - HEsmZ R Ky HL-2 FRHG IR e
BE » RAZERA - WHIMSZ BIRET RIEERE  ME HL-3 (i [EREE
TR AR b EERCHT A TR Z N ERYRIME 2 E] BC PR R A
TR BEERE TR AR ECA R & BUE M S i a A R o a -

= ~ fEBEEE SR H (Sodium pyrophosphate)

g (pH 10)ERBERE SHAE ZX AU T35 R A HRSRAS TURE 2 880 St & P A M8 -
47 (Bascomb, 1968; Parfitt and Childs, 1988; Wada and Higashi, 1976) » filj-H 98 ~ 45
LA Fep ~ Al s

HERE (L = EREAS A RS RRNER ~ SEESYITE T ERE LA —2 - 1
TEEWEBRZHIRE » Fep ~ Al, BN ERA » K 2 EERE HEAR =&
= EHNREAEREZ B EERYE - HIERE NS T 28E
EAEH /D RILEE - saaA IS - EEARENREL - ARYENY
HEMS% BT ELEE, « SRAYEEAT /755 A (Shoji and Fujiwara, 1984; Wada and Higashi,
1976; EHIELIAL > 1995) < IHFEHEHE 13 pH-H20 /]NjA 4.3 B » Aly /N Fep Y
41 pH-H20 KA 4.5 Aly 5 KJA Fep HY#524(Shoji and Fujiwara, 1984; S5EUAL -
1990) - 7EHLELLIAE RS AR SR IE IS » SZIMAE pH-H20 KJi 4.5 Alp /N Fey
AR HE P RE R R E S A RS MEEBEEY)(OAETH - REEa%E) » EK
JECIR RN 2 - FR SR PR ~ 8 ~ 85 - SRR 515 E) -
Rl 2 S HYSRELA T Y B S 4S - (IS ARSI AR IRE 2 (R ol » 1995) - [t
40 FE HL-2 Jz HL-3 R E8 Y £ @ IS0 Feo Al & & /N> Fep~ Aly>» Wada et al. (1986)
PEEIDL R SRR E ATV ~ $E & (Feo ~ Al) TTAE/ NN EERARR SN AL IS, - $55
E(Fep ~ Alp) - RILENNE R 852 S REA N U ARSI - sS5E 8
TE5ERE > BRI RSt IR S — G — B RE AT T el -

AU Vi HEI

G

C REMCEMHEEZIHERSR

Fep/Feo 81 Alp/Alo FVEEEREHIE TGRS ~ $afy EZIPRE > i EEE AV
73Ry 0 # 1 EELEAR 0.5 Fon M EMESE - saIAREES PR TE - thE
/IR 0.5 FoR BRI HEEH - sa SR B L - ARG LT o BEERERR
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0.5 I ) Ry Rdm e AU DORR 1+ FOEMESE - s T2 AHE - s AEwEEY I
HEL 2:1 B iRty B EanE Y B £ > ELME/ MR 0.5 iR Ry s m BN o & 1
% ~ $5 B Ry gr i (allophane) ~ %R $E 55 (imogolite) Kz 7K §8i i (Ferrihydrite) <5 4
Y BT - (ELE RIFAVEROK IR T2 - EhEEEESE 0 HEEERY
TEEEEET 0 MfEELEIINYRE S E S EE AR LK TR RIELE R
(Shoji et al., 1985; Shoji et al., 1987; Wada, 1977, 1980; Parfitt and Saigusa, 1985;
Shoji et al., 1988a, b) - HHEELL—={EHHAS - Fr 77 HL-1 BRAGHJE/E 158 Fep/Feo B2
Alp/Alo HIEE{E/NFY 0.5 241 » HERAYELES AR 0.5 > 4 HL-2 &z HL-3 e & &
KR 1 FornHIBPRENE - s EEEE - S AREEEY) > BIERFSHE
M ETEE -

Feo/Fed T Ry LD - AT AFREAE TR PP AR ERVSE SEE B s Ry
Fl o RS RESTALE A A LAY TR A T4 T B8 I B AYA2 & (Schwertmann,  1985;
Dahlgren, 1994) 15 kK LL[}K -3t > Feo/Feq REHZ Wt 131 L EFZFE ((Malucelli et
al., 1999) - —figifiE » TR ~ Z R BRI > Feo/Feq {HHITEL
{&(Vacca et al., 2003; Lair et al., 2009) » FHLHY K LK+ 55 Feo/Fed (H—fE AR 0.75>
EE¥1 1 (Oxisols) Feo/Feq {E RIS 0.1 (Andriesse, 1978; McKeague and Day, 1966;
Blume and Schwertmann, 1969) » ‘&= ##k 115 Feo/Feq {BH/Ni2 0.4 BSENE N EVEIZE
sy 58 (Nagatsuka, 1972) - HELLIEVERAG S > B{E{LEE FeoFed ELE/INR
0.4 > FoR T2 FINYE(LIEERSS - 11 HL-3 2L B & Feo/Fed EL{E P SRR H:
R (EERS > FTZ BB EREFE R A  1E Feo/Fed G55 FT LAFSAN > JibhE (111358 Ay i
VLGS M s E B R -

H -~ saP AR ER

B8 B X IIRERY TR EA R ERDK UK RO LN 5 % 8K LU
H o ESTEEN R EEE DR - @ E(LE RS M REVRARA FPEY)
(short-ranged order minerals) » JCH LA §n5% fa(allophane) fy 7% » KUK 138584 57HY
PIERAEEMEE - AEARISETE ~ SRR ) fe B /Ky &SR 12 iR 3%
thE A R B §n 58 0 S 0 P IR Y B 2 (Shoji and Saigusa, 1977; Shoji and
Fujiwara, 1984; Wells and Childs, 1988) -
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Parffit (1990)#5 tH#ad @ —RFHEE ~ B RoKor T FT4H Ry 52 A 7 (short-ranged
order minerals)&RL A/ NAYEEY) - HACKE ATRE Ko K LK BOK LLREE REE > alFE=
Hat-—RAEREEEYIFT AR - FEEPINEER: - & TR sndm & BRI 2%
FhAE BV 2] T E A5 T M (strongly smeary) ~ i R] Y8 ~ BARGIE RO EN M
(slightly fluid) (Wells and Childs, 1988) - $53% 7 £k 5 < FIRPE A3 22 R B I,
OB A E RS R P2l AR BTSN ~ SEYRER AR S 3E A 8
W)U S B EAVERIR N ISR SO BRI ~ BEK - R~ KRS
JE YRR 22 - AR ARV - 5 B K LW AT A2 Y $a - B3 pH FR 0 5
78 > 2D 4.8 A REMISERY 58 4= SR I R g 4 (Parfitt and Kimble 1989) ;
HADK LK 358 » & 12358 pH /NS 4.9 1 > 388 R i I 5 B B A% 2 il 1
TP K &Y $m— A 18 18 & Y 0 il S B AY S5 0908 B #5575 4 (anti- - allophanic
reaction) (Shoji ez al., 1982; Shoji et al., 1993; Shoji and Fujiwara, 1984) < $27F( pH
IR T FELLL AP TEREFAE I A Sy IRy 84S & pH T2 28 LUE & A8 (polymer)
o= M S B e AR §H 45 (Shoji and Fujiwara, 1984) o A [E]K plea i A2 A $R 5%
AtAEARFEZE - KEREUE (thyolite) ~ 3771 = (dacite) ~ ZE1LIE (andesite)HY
SKULIBAE N R OK LR 2 48 5 K L1325 (noncolored  glass)fiiA 2y 4 et Y £ B
G RGRsaT AT L5 2R E LU (basalt) ~ 20 RAE %11 (basaltic andesite)
AR LIRS R OK LU = A B LR B i A B Y SR T o A B s 6% ~ S S e
RSt 88 pH - AR SRS AR AER » 85 AR A RS 13 (Kirkman and
McHardy, 1980; Saito and Shoji, 1984; Saigusa and Shoji, 1986; Shoji and Fujiwara,
1984) -

58X gm e Y E B BT5E - Campbell and Schwertmann (1985)8837 1 X SE&EsT 77
S BRI M SRR S RE A S0 T I PRV SRS A4 Parfitt and Childs (1988) 2 H
B 1 R S R TR VSRS - IR MNE AR DAATS a8 e 2h L ey
$7 354 (Parfitt and Henmi, 1982) o Parfitt and Wilson (1985)F2 H DA B fig s 5K &
E(HE TIPSO SR - BRI R ~ $8(Sio ~ Alo)BE AR B HY
2§ (Alp) R 1Y BE (5 BE %) I 2R il 35 8= 95 5 1 69§52 45 L (AUSI ratio) » Al/Si =
(Alo-Alp)/Sio » fEALPEREY HIETAYSEIEA AUSE £94F 0.4-4.0 2R > SEH 5 1.9
(Parfitt and Kimble 1989)-fR15 AV/SI AR [E] > Bl BT 57 Fo % $E AU FRILH (Al-rich
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allophane) 12 Y %43 7 (Si-rich allophane) e 25 $2FISEH 5 Al/Si&ILE 2-4.0 7 [ »

S 2 Ry &Rkt Z $nif o (imogolite-like allophane) » 8 Rlgnbifs AUSi K
ARy 1 XA8Z Ry $n e (pumice allophane) Sl BIAREE {7 7§54 £ (halloysite-like
allophane) » Al/Si 1£ 1-2 Z RIS E I IfE AL ARYRHE: - HHYMEARPE B 38 3R
FHRAY AR SE I AUST EIAE 0.9-1.8 Z [t AR 2 Ryl st (feldspathoid
allophane) (Yoshinaga, 1986; Parfitt and Wilson, 1985; Farmer and Russell, 1990;
Farmer et al., 1979; Parfitt et al., 1980; Wells et al., 1977) - FRIER[EHY AVSi ¥ Sio
P P AREIGEEES S E TR IR G &8 iR ARESEELY 0.5-60%
SRR N 28 (Parfitt, 1990; Stevens and Vucetich 1985) - Parfitt and Wilson (1985)
S AVSI B im I BA SRR (5 0 1E AUST Fy 1.0 - 2.5 I RSt a & &
#5 F5 P AH (Parfitt and Henmi, 1982; Parfitt and Wilson, 1985; Parfitt et al., 1983) - &
Al/Si AR 2oR SRR AR R 55 ~ FHEZAY 2610 (silica-rich) BRI T »
Al/Si A= RN T IR O EAR SR AR (silica-poor) EREE T » AHFEH]
LA R A EE -

FITEREEAY = (B Ae AT 353 HL-2 Kz HL-3 £2A8HY AUST A AERTHEGEE ) H
SR - S 2 B R A LA L P (0 AV NG 2 R e i e — TR REHY A - 1T
BRIt RZS  BEMAF RIS AR AIE & &il/D isst o & Sl Rt HL-2
K HL-3 BRRSSRILARY A 2 Bse - AHEEE S YIRVHIS] - R By B it 5
T T R (R EmBY 20T U1 & (anti-allophanic reaction) » HL-1 £#G AUSi £ fy1E
18+ Hesm H R R S R B S M A I E RS » S A SRS AR AL TR
AR PRI ey B B 26 (RS B AR S A T AR BT » AL » DUR RS AEHUR B
AR AT RAST RE 2 (EEERE - P52 R(1999) 52 E1 5[ il S R (g 1L,
Y H 2 BRSNS - BEEEE TR TIERBRE R AT BN R R
118 pH FREMAFSEEEA AR 1 ERZ SR LE HI T8 - BARET A
gh/b > AR ER S 2 B R E S A E o SRR EMH O EE L
& T $a e & B S ARG E - R B R R ER X RSB TR 1%
RS OV T 2 (S A M T S MR R RE R R B B S > IR
HESHANL B B a2 2 AU EE pH FERZ » BrA MR saseanyA K
(Saito and Shoji, 1984) ¢
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B 1 S B e il L YRS (Sio) BsdmBifa ~ SiRSasea sRaveY » fEs@ S IEERE
(S IR AR RERRR > & Sio /NS 1-2 g kg 7Y FTRE 2 FHAS S RN 2=
[HI /A ff H 2K (Dahlgren, 1994) o SKULIMK 358 H - 45 EEFE R S S e ZR AV Bl R 2 TR
(Shoji et al., 1981) » Zy3zMFAx THEE) - R Saby IRV AT g 1 3
ThEs A AR GRS Alo~ Sio 2 BT LS - LR LIRS Sio B AT 1-2 kg™ >
HL-2 J; HL-3 fEG HZRIE Alo ~ Sio s » #iim HL-2 BRESZR AR A AT AL
2 FRA - WEEAR RARAERIE © HL-3 £EAGER 1 <25 BC Jgibk 5 (R e g 1A
WL EE FIAESHHERRRY T s - BN g TR - RIEFRSH IR S
& Wit HL-2 ;& HL-3 BRRS e R g A inds ot @R mEE st Al ~ Sio & & © 11
AT HVEREE T » $md oty PRS@ S sk o5E K I 15 1 FH (desilication) [Ty 225 iEises 1 /K $m
4 (gibbsite) (Jongmans et al.,1995) °

FLE - DEAPRER

(U s34 (microfabric analysis) {3 25 B 60 £ 2 X0 fEEEH - L% »
ARRER ~ MBS ~ HHHEER - HHEEREMN T - R HEMNEE - &F0RRN
Kubiena (1938) - (WP REELIE R B M CEAEEAIE A > A ZR B 2R HIRIRAY 118
S MRV REHRY 152 (Cady, ef al., 1986; Stoops, 2003)- - B RESAIE
FESRES IR RN RN ~ FEAREARAEZERIRIHES 15 1 (Stoops, 2003) © BFFE(EH A
TR ER LB B R ELIRBERA IR T AU, - SR ERREEC(EELV N 30
um)H#E L] (thin section) » FFLURICERMEEARZE - NP RREHITZE @Y IR
BERVERI T > B T Al IR B St E iR LIRS 18 - DIRERIEATEE ~ R
fBAYSEEE ~ BARRYINYIEESL - B IR T A AR SR BRI - B ] DU A% 1358
PR AT N S A TR BRI B E RO © IRIE > BFERUP REE2AVIERLE - BE
HSHHEF M RRRF IR R AT A e > AT Bead = N — e BRI B R o THVEE R -
BIATEREEL Sty 1 58RI - RE5 & (agrillic horizon, B IVEEHIAR (clay films)fR
EECEINPRER P 883 - BT R AR CEMERHRER T - BiAs SR ARsS
FZERIIN ~ FEARER I ARAR + AP AT OSSR RE R IR P b ~ pir B
Y& EE L o BEUBMIP R R - (R P SHIEDAL ~ HphirEd
RRLEY H AR 8 3y LB PO AH AT 4 -
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fiw e BB 5% 1y £ S A 5 A Y (light source) ~ i fii 25 (polarlizer) ~ #2985
(objective lens) ~ 73 Hfr&s(analyzer) B11% H §5 (ocular) S o A1 {55 & 5 S 4
(birefringence) 2 ALV H ot - &P fmiotiEmsE HHEHY R B 2SRRI
M:(isotropic)HIPVE I > SEAEFTH 5 [AIFTHER R — 20 By E s T 8 h iy
EEPRYEBARYE  (HEEESHIYENRRL - #Eh SEY) R R A B A bR
PGl 2 F FE Y (anisotropic) » & LIA FIHVERREE fridoE - HRRE RO
B GG MRV AT A RTAE o ERE A Wrasii fw R R FrE LR
i fm>t(plane polarized light) - +3EfLIREL T & EREERIBOCEE © MNEYE L
TEASHrasls - PR CE R m FERYYE 22 o rasie se A2 A2 IS ROE
(cross polarized light) » {HIEGEEVIE NA BB THELIBAEGES T RR O - H
JFIRIE 517 B R e B fRfias Ko o3 i asie i i 5 ES S B Br LR 0 o e 4Rt
et 7 40 (A 2 22 OHRAS » PP AR R 2 E 222675 Bullock et al. (1985)
FF{EAY”HANDBOOK for SOIL THIN SECTION DESCRIPTION"— -

— ~ HL-1 RS Z PRI RE

Bwl (LB @RI ARG A AT E ] -3 E#S (groundmass) A R ~ i K
EARBEALAEAS K ILPYE - T tYyERE A i R e a R aEEEEER
M o BRECE (1990 2 FAE LR L LY & $m 2000 TR bt £ 2 R A - RiEA K
RHEA - MAERUPRRER R T B BRI A S A PEs, - BhRiEa -
AN SRS - e RS EEEYE - RIEERRE A B
M - REELA AR EAEACHT 90 J& - ST b BlUIE ARG ~ EREDY - Bt U ERY
G JHIEAEILE 30 - 54 - i AAEEEN S o R AARRAIRA - B EATHE
(GEHRE A » 2006) - Bwl (L EEEIZ 0 AN E LR ERAHE 2 a » 2
JE 1 5 By E 1 AR R RV BT 8 R G LB~ K E(Vingiani et al., 2014) » 117% A
ZE B i =R emRii B EERYE - Bwl LE BB ISR NI E
it o KR HIBBGEIR R - vl AGUPRRIG R Ty HIEEG R Rk - 138
ERS AT NI E SR 2 FE R E S =80 VIRl - [ ER
e N TEAREREG - TIEARSEN undifferentiated b-fabric » H o/f 734ffi
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(coarse/fine-related distribution)[FJZE/E | open porphyric » {15 - LA G
g WA RHERY R EVA T KR LIRS ERYIE - FL2E (channel) & 7] &,
TR sEEbF O - BRI RS B S AR AR IRERE L Z:
FHER Mt (in sitn) BALAERL - TIERGRE AR =+ ~ B —+—) -

Bw2 {LE & MEAER A RN EYE - BEARE R REHE
{EYINAL S - ERFH ] RAPECBES, ~ A3 - ALEEAREEE - 1Y) B ET
A VEFRIRERL M+ B R B B AR A E e AERIF RS 2K - TIE RS
undifferentiated b-fabric » ¢/f 73ffi £ open porphyric * [MAERME A AR EER R A
B m [EIMERY AR HoOR S Y ga gt A {7 {E(Jongmans et al., 1995; Gérard et al.,
2007)- Bw2 (L5 @Y EER & A [FI MY i E TV E R & (TS IE AR IETE T 1
ARG MRS Bwl b B 28R aE =1+ ) -

BC {LEBHMIFARR R o] RE LR Ay % 0 DU R AR Y L% B 24
A RCHIFLBR » 1% R FLRBS R A B R B B AR e SR b kL «
1 RLEEE A undifferentiated b-fabric » ¢/f 434ffi £y open porphyric » 0] B 5255 4%
& B R LR RS R Y E B TS E(E ) -

— ~ HL-2 RS Z I RE

Bw2 {LF i fRE R A RFEAEYIE L1 B AR FLIR - HIREEG S
undifferentiated b-fabric » ¢/f 734 £ open porphyric » FLFg ¢ T 3EEAG A REH R
LAY SRR ORI - A IR T th & A R R A RE KR LR HVAL R G
SHYVE o BTSSR BB > RSN & EE S HoKUIR I3RS 58 - Hif
R HIREAS SRR IR - FLIS P RN RS R AR B BRI RS B B 5 -
IS AR RS R e AE T (B — 1Y > a)

Bw3 (LB ERIRUP R = # 7] & ARG T 2 AR - TR En
undifferentiated b-fabric » ¢/f 73{ffi £ open porphyric » HjR &bk &% H 18RS 758
RZE - B 2HE AR - TERERS A R EarARE SR LAY E R
Hrr o fAMEEEE Ry N AR o IR ol AR R SRS Eh Y
B MOLERRE S (E =+ > b) -
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XPL
0.25 mm

[ —-+ ~ HL-1 4G Bwl L@ Z iR A - @i a ~ ®iEaR0F4 0 epxist
B ol ffifEa ¢ pumice: ¥ 41 - PPL:PEIROL - XPLIEAROL + 4R1%
EfE:0.25mm -

Fig. 20. Thin section micrographs of Bw1 horizon in HL-1 pedon. (a) olivine,

clinopyroxene and fresh pumice; cpx: clinopyroxene; ol: olivine. PPL: plane

polarized light; XPL: cross polarized light; scale bar: 0.25 mm.
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PPL
0.25 mm

PPL
f 0.25 mm

[& —-F—HL-1 4G Bwl AL F @ Z P REIR R » (b)iF4a 5 ()R5HL 3 C:REHL  pumice:
7415 VifLEBR © PPLAPHEI(RYE © 4RFREE: 0.25 mm -

Fig. 21. Thin section micrographs of Bw1 horizon in HL-1 pedon. (b) weakly weathered

pumice; (c) clay; C: clay; V: void. PPL: plane polarized light; scale bar: 0.25

mm.
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(d)

PPL
0.25 mm

(d)

XPL
0.25 mm

[+ -~ HL-1 £¢48 Bw2 (LB e Z P RelE (CD?H@JE AL~ FRERE K
srdif s allogadfs 5 cpxRPEEA 5 Hem:JREskbE Q3% - PPL: (A

Rt » XPLAEAfmt © 4RfREE: 0.25 mm -

Fig. 22. Thin section micrographs of Bw2 horizon in HL-1 pedon. (d) quartz,
clinopyroxene, hematite and allophane; allo.: allophane; cpx:
clinopyroxene; Hem: hematite; Q: quartz. PPL: plane polarized light; XPL:
cross polarized light; scale bar: 0.25 mm.
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. : ¢ 49 e -~ 0.25 mm
& —+=-HL-1 G BCALB R ZMIPREIER - () FaAIRGHAL » (i F A RIREHL |
pumice:;Z 41 C:H5HL 5 ViFLIR o PPLAFEIRYE § 43 GEE: 0.25 mm ©
Fig. 23. Thin section micrographs of BC horizon in HL-1 pedon. (e) weakly
weathered pumice and clay; (f) weakly weathered pumice and clay; C: clay;
V: void. PPL: plane polarized light; scale bar: 0.25 mm.
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PPL
0.25 mm

& —PU ~ HL-2 4G Bw2 K BW3 (LB ZMPREIRA  (@)Bw2 5 (b)Bw3 ; C:
R 0 VeALBR © HemuyRERHE - PPLPHEIfROE ¢ 4RIFRZ: 0.25 mm -
Fig. 24. Thin section micrographs of Bw2 and Bw3 horizons in HL-2 pedon. (a)

Bw2; (b) Bw3; C: clay; V: void; Hem: hematite. PPL: plane polarized light;
scale bar: 0.25 mm.
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= -~ HL-3 BRI Z P RE

£ HL-3 fefaaianty B'w (L EREMIPERIRA 4 - sesds B R bERsa7
W0 > EREEVE RsEtr @Rty - 3o EERFUR AT AR R . +
BMAREL S AT S RONARE KELRIVEEYE - TREARBR
undifferentiated b-fabric ([& —+71) °

BUEILBRRG P REBIZAVEE R - IRREN T ARG ~ B - kP E
A7 - e R LA ST 2 5mEUAYF 0 - HEsm e bR EREE SR T AE
BRI O > EREENYI R R E RO eI ATEL - ££ HL-1 5
BRI OEE > SRR/ DT aEEE LR ITHIEER - SRt
TEEREE A A fade RV AR (K188 pH (< S.O)fIFI SR By BRIRAVEE & > (E154A
TG > RIRFREIAEMI AR 1E A (ERRh L 2 i DS S MR B &
VR E - TEEEE T ] AT S sir ORI E R - FLAE PSSR Ah R A
SRS EIIETY - HIRARERLE B R LA - B P RS HA A oAy 48 R
AR BRI IR E (BY - B R KUK LI RAVEEE(Bw)

NG ~ YRR

IR S 73— — TR LAY RS B S ) 4H BT A R Y [ A2
Y o B M R E & S YR L B TRl A RESERE > — R TR
SRR ) e DR S i B R P71 1= %8 (kaolinite) ~ SERPF((AE4) (mica, illite) ~ S2RFA
(smectite) ~ fE 1 (vermiculite) ~ 7KL/ (hydroxy-interlayered)fE A B S i1 K &K IJE
i (chlorite)ZE(Soil Survey Staff, 2014) o fFHEb 118 500E - SR ~ 5k K46
RIS R LR o X SE4EET(X-ray diffraction) ~ 2435 453#f7(Differential thermal
analysis) & &5 1H 73 #fT(petrographic analysis) W7o RAY T » AEEHH
TR B LB T AR S R E A YR IFF E(Soil Survey Staff, 2014) « X JE4 5 737
T E R E B MY o —1E A FHRY U7 5 (Hughes et al., 1994; Kahle e
al., 2002) > A [EIHEYE HRFER] d {E(d-spacing) » #&H XRD RES{GEI A GE I
7B R S5 5 [ HE M 1S AR AR R T e & - B e & B % (KSSL)
REPIE BEEIR I R TUIESRER - AT SEATIERY 58S B2 BIFF 2 TR - Rt
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PPL
0.25 mm

pumice

PPL
0.25 mm

& —+7 ~ HL-3 588 B'w L@ Z P REIR A © (a)¥ 41 © pumice;¥{3 ° PPL:
PR - XPLIERROE ¢ 4RIFRRE: 0.25 mm °
Fig. 25. Thin section micrographs of B’w horizon in HL-3 pedon. (a) moderately
weathered pumice. PPL: plane polarized light; XPL: cross polarized light;
scale bar: 0.25 mm.
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JEBAEER A EREE (F 25 (Burt and Soil Survey Staff, 2014) » FEEAFAGIRNL T »
XRD TE B &HRAVAERERE S 5 [ 7 I RE 2 1]+ 5% K+ 10-20% (Moore and Reynolds,

1997) - 1E 2B L8 7 HH 2 - XRD {8 A2 e i) f 55 (Soil Survey Staff, 2014) -
iEe)-F- £ B A& LA MDI Jade 5.0 #UAGHET THRBIHIE -

— ~ WORIE S 2 BRI R

MU LIRS S de 2B E S a i - e A& T2 AEE A - RHEEa AR
0 BEASRERES - BEENNEEZEAE - mMaEPERES - R
4~ RHROHIEENEGREZ - 1989) « HUE L LERASHIRDRL X &t B8 rrbi 4
Y45 AP 4o (amphibole) ~ £ (pyroxene) ~ & fa(feldspar) e K Ba ) Kt
{LELTRAY I 15 (cristobalite) ~ A3 (quartz)Z [F AR BRY) » A REUE(L TRYEYIZK
P& (gibbsite) ~ 7R E (hematite) » &34 EHHE {1 (olivine) (B —17X) « M H
HAE HL-1 k& HL-3 £gH > APT A AN ERE HL-1 k& HL-2 4% » HL-3 Fi8 AV
ERA 0 W EETIR HL-3 548 « P REAVEZE R e B BV ~ IRE%
Wi R 5% - WEFE T WY AT ANEAS S o bl LR RS DA s R s R B THY K $a s By
T HAr DL HL-2 K HL-3 BRI A3 RoKin A 2 Bl (F T —) » BUnEm
EkRAErY B L2 eyl » AF S EE MR AVAE R - B e PY/ai s - 18
GESFIE 20° 20 fir B 0] 2R AR A 5 0 HAE 4 (baseline) & — i E EE WG FE AL AYER
%:(amorphous hump) FL {6 £ FEIS 25478 2 _[-F}-(low-angle intensity rise) (Blake ef
al., 2013) (B —+t) » MEEHWE 20K K IERE REEER - £ HL-2
HYBCALE & ) HL-3 #Y 2BCAL B Jeg bk fa 3 BHH R (A e o i R A B 0L
ifi HL-3 #Y Bw (L& & AllFF #BH5 amorphous hump HYR S < H EA[AT - {LE K
U EHE Y - 33 8 ELA BRI AEER 52 4F - 41 HL-1 1Y BC L5 @ &E 4 B W i 21
GERIE IR - BRGNS - EE RS 2 E B EEE R A - FEERDK UK £
EEARENEMER RYERTERIERE -

=~ MRS

Shoji (1985)HR% -3 LEAMEE R RIAH AIA [BIRK LUK 13857 Ry i TR
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HL-1 Bwl

HL-3 Bw
HL-3 BCb Gib  Q o
HL-3 C1 %wumﬁwk%w

|

| | |
20 40 60 80

20 (Cu, Ka)

m >

[ 7N~ BRE RS RDRIE > Z XOUSEEE - A - BP0G C F &4 H R
g PG QA Cri HHY 4 Gib : Kged -
Fig. 26. X-ray diffraction patterns of sand fraction of Mt. Honglu pedons. A:
amphibole; F: feldspar; H: hematite; P: pyroxene; Q: quartz; Cri: cristobalite;
Gib: gibbsite.

83
doi:10.6342/N'TU201601148



Tt WORIEL T HRY) XS Z IR E P ER -

Table 11. Identification and semiquantitation of minerals in sand fraction by XRD.

Pedon Horizon Depth A F H P Q Cri Gib
cm
HL-1 Bwl 1025  +° - + + ++ é ’
BC 50-65 - - + + - - -
HL-2 A2 10-18 + - - - +++ - ++
BC 6580 + ] ] ] t ] .
HL-3 Bw 8-14 - - + + +++ ++ +4
BCb  40-58 - - + - e+ - ++
Cl 75100 - + + I ++

§: A: amphibole, F: feldspar, H: hematite, P: pyroxene, Q: quartz, Cri: cristobalite, Gib:

gibbsite.

£ : -: non-detectable, +: <10%, ++: 10-25%, +++: 25 - 50%. (Soil Survey Staff, 2014)
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10.0 ~
80 +

6.0

low-angle rise

Intensity(Counts)

4.0

20 +

" amorphous hump

x10 T T T T T T T T T T T T T T T T T T T T T T T T
10 20 30 40 50

Two-Theta (deg)

&+t~ SEE VAR X OtEEHEME o (Rampe ef al., 2013)

Fig 27. Characteristics of X-ray diffraction for amorphous materials. Note that XRD
patterns is a broad amorphous hump in the background and a low-angle
intensity rise. (Rampe et al., 2013)

85
doi:10.6342/N'TU201601148



K R IR AR 1 o Bh AR R B 1 SR R R EER B A TR AR
Bt o JESEILARIDOE T HVER S pH REU Ky 5 RE 08I0 2:1 BUJ RS BE Bt
T TEMSE TR RIE-AREE A A RER R AR SR A SR BRI NG LA
BEHG ) SRTEA AR T A9 LR ROE SR ASETES ~ IREETEE AT 0 B
A AT A HA MRS S SR BRI B Safy B E & /) o & T2 B R LR RN AL 1
IR Ry 50 KoK g (Hetier ef al., 1977) » AEHR HIRSLE AL (WRB)#ES
AR PG T A IAMEN E 25 © FEsndta BIE /Y Aly/Al,> 0.5 H Sio <0.6% > 5
BURAIRIE A+ Aly/Aly < 0.5 5 Sio > 0.6% o

(—) HL-1 Befe ZRhHL X Se8Es oot

HL-1 £45.2 Bwl LB BRI - fESEEAZ00EE [ > 0.72 nm ~ 0.485 nm
0.437 nm~ 0.36 nm 5975 BHEA%E 5 HH PR > 48 §HEEAT 550°C FRHET% 0.72 nm~0.36 nm
GERIEIHR - 48 HCl mmE Ry SANEHIR - oA aiIEE - EFHR
350°C iz | 0.485 nm ~ 0.437 nm SEHIEIFK - FORFAE/KIng - FEDFERE
A 0405 nm & 0.334 nm (Y3gHVEERIE - oA/ D ENITY AR (E 1
AN

HL-1 #5882 C1ALB BRI - FESEEAI =R » 0.72 nm ~ 0.437 nm ~ 0.36
nm 575 BHBEAE B PR - S8 SPAEAT 550°C BEHET% 0.72 nm~ 0.36 nm L2545
& HCl iH R JyASENIELIR - A EEOINELE - £ 350°C RE T~
0.485 nm ~ 0.437 nm GEHIEIHK > FoRFEKInS © £/ VERHE 57 0.405 nm
k2 0.334 nm GRS IE - FornBA/VEF OMasL(E 1) -

(7)) HL-2 £38 7 RhH X Se4f i oo

HL-2 38 A2 (L &0 - (R Z R T » 1.4 nm ~ 0.72 nm ~ 0.485
nm ~ 0.437 nm ~ 0.36 nm 975 HHEEAE A IR > 18 1.0 nm Y55 2 SBe5Tig > DIgT
BTN ZRERERS » 1.4 nm SESHIENTRIHS » LEPRAEAT 350°C FRFE T 1.4 nm GEbis
Wi 1.0 nm » FoREAEKALRERMERA - TSRS £ IR FR 1% 1.4 nm
GENIEARITAR - RN B 5R A - 4E#REEAT 550°C fRFE{% 0.72 nm ~ 0.36 nm £
BigH L 48 HCL BRI YA SETIE IR - FonA =3 alIFE T » 1.4 nm 48 $RE0
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Fig. 28. X-ray diffraction patterns of clay fraction of Bw1 horizon in HL-1.
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Fig. 29. X-ray diffraction patterns of clay fraction of C1 horizon in HL-1.

88
doi:10.6342/N'TU201601148



1 550°C I 7 GEbTlEF T - Forna A skef o FEHERT 350°C JRET 0.485
nm ~ 0.437 nm GEHEEHK - FRIFAEKEa% o £/ NHEERHE T4 1.0 nm -~ 0.405
F: 0.334 nm el - FREAPRA - W AIAIE(E=T) -

HL-2 £88 > Bw2 {LE @R5H > TEEEERIZ0REHE N > 1.4 nm ~ 0.72 nm ~ 0.485
nm ~ 0.36 nm ¥EIHBELETIE IR - 7 1.0 nm ~ 0.437nm HIYG5 2 SE5TIE - DIST
BEFIZ R AR IR (% 1.4 nm BERIIENGAOF L » LCPPEEAT 350°C FRHE T 1.4 nm S5
Wehi 2 1.0 nm > FIRFAEA(CBRIES - MAESEEEFIE 2 " BRI 1.4 nm
SRR RAZAR - ZoR R E SR A - &C8HERAT 550°C pREE1% 0.72 nm ~ 0.36 nm 4%
BT 2K » 48 HCL JREEA (A 5T IR > Forna SO MR » 1.4 nm L8576
1 550°C R 7 Gt T - Forna A skef o FEHPEERT 350°C FRHELT 0.485
nm ~ 0.437 nm GEREEHK - FRIFAKEaE « /£ NHERE T4 1.0 nm -~ 0.405
F2 0.334 nm el - REAPRE - W AIAIEE=1—)

HL-2 £#8> Bw3 (LB @ - TESEEM=0REH | > 0.72 nm ~ 0.485 nm
0.36 nm A BHEAGESTIE R - 75 1.4 nm ~ 0.437nm F {552 SEH1E - DISPEEAI=E
SRPEFETR 0 1.4 nm SRR AN K » KCTAEAT 350°C FEHE N 1.4 nm SERSIEHE
1.0 nm » RRFAE/KLERENIES > TSRS 2 @A % 1.4 nm G251
RBHE - TR AR ESHE A - LCHPEIRT 550°C FRFH1% 0.72 nm ~ 0.36 nm eG4
K & HCI R R %4 A BEaE 3R » FRA =58 OMAFAE » 1.4 nm £E8T6EF1 550°C
PRI AR GEIEATAE  on B AR A - (E#FEIR] 350°C FEFE T 0.485 nm~0.437
nm GEGTIEH K » FRFEEKIRE « (RN N AHES 0.405 nm FIBHEERY 0.334
nm ZETIE - RREA D BT ARSI AaTEE = 1) -

HL-2 48 BC{LE @A - (EEEEFIZ AR T > 0.72 nm ~ 0.485 nm ~ 0.36
nm 35 BHEASERIE IR > 1F 1.4 nm ~ 0.437nm {552 SE5FlE - DASTHEEFI MR
H% > DISPEIAIZ R RIS » 1.4 nm GRETIENT ARIF e - &CPPEAFT 350°C I 1 1.4
nm ZEHIEHEZE 1.0 nm - FRFEEA(CBRES - MRS 2 "B A R
Hi{% 1.4 nm GERTETRIZAR - Forn A BEER 4 - S&C$REAT 550°C FRER1% 0.72 nm -
0.36 nm GEATIEH L 4% HCl FRER R A Gedtie IR A S8 A fFAE 1.4 nm
EEHRERA 550°C FRER VARG » e ASREA » [EHER 350°C B
T 0.485 nm ~ 0.437 nm GEFTEDH L - FRAE/KSRE - E/NTEEEE N A TLET 0.405
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Fig. 30. X-ray diffraction patterns of clay fraction of A2 horizon in HL-2.
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Fig. 31. X-ray diffraction patterns of clay fraction of Bw2 horizon in HL-2.
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Fig. 32. X-ray diffraction patterns of clay fraction of Bw3 horizon in HL-2.
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nm ISR 0.334 nm Gefidk » ZREA VBN ERBSNEEZ) -

(=) HL-3 Behe ZRhHL X SE8ER 7ot

HL-3 £#8 > Bw (L& @RbH  TESEAEFIZ0 /AR T > 0.72 nm ~ 0.485 nm ~ 0.437
nm ~ 0.36 nm A LSS TR - 7 1.4 nm ~ 1.0 nm AHH55 7 SEf1g - DLFRER
FIZDRPEIRT% > 1.4 nm GESTIENGAIE A - SCFREAT 350°C FZEE T 1.4 nm GE4TiELYT
a2 1.0 nm > FoRfFAEKILERIED - MRS L " BREA % 1.4 nm 4%
PN ARIZRR - TR B 5 A - 48#REfIAT 550°C FRE{% 0.72 nm ~ 0.36 nm FE5
7R - &€ HCl IRHH &R S IE IR - Forn g S8 alUFE e - 1.4 nm &8 HPEIAI
550°C R RATyA SR IEFAT  Fon e A4k A - AEHFEEA 350°C BREE T 0.485 nm-~
0.437 nm GEATIEF R > FoTAFAE/KIEE - AE7 T 4575 1.0 nm~0.405 J 0.334
nm FETiE - RBAFHA ~ I aiasE(E =) -

HL-3 £#5 2 Bwb {LE @& - fESEEM=0REH T » 0.72 nm ~ 0.485 nm
0.36 nm F A IHRBELEATIE IR » /£ 1.4 nm ~ 1.0 nm ~ 0.437 nm 75 ({55 > Be514 > DL
PRI =R R » 1.4 nm GERIEITARIH S - ZEHREEAT 350°C FRH N 1.4 nm SE5
U 4EZE 1.0 nm» FoREAE/K LG RE A MIAESEEAIA 2 — RfEZL fR 1% 1.4 nm
GBI REZRR - TN BEER A - &EFPEIA] 550°C fRER1% 0.72 nm ~ 0.36 nm %2
WgIHS - & HCl BRI Ry A S IE I » Fona s aiIFE e » 1.4 nm £E§#PE
1 550°C Fr %A GERIEFAE - Ton A SkJEa - fEFREEAT 350°C FREE T 0.485
nm ~ 0.437 nm GHEHK - FRIFEKEa% o F/NEEE THEA 1.0 nm -~ 0.405
K2 0.334 nm &l - FOREATHRA - T AEIAIE(E=11) ©

HL-3 88 2 B'w (L g @R - fEEEaAI 2R3 T » 0.72 nm ~ 0.485 nm ~ 0.36
nm A HEGERNIELER - £ 1.4 nm ~ 0.437 nm AHREY 2 5T - DIFPEINIE0R
PR 0 1.4 nm GERSIEATAIR o SESTEIAT 350°C FR T 1.4 nm GEBIEiE &2
1.0 nm » FoREIE/K(GEMEA - MAESEAEFIA 2 " B A R B 1% 1.4 nm GE4TIE
AR > FoRA BRI - LGPER1 550°C EEHE{% 0.72 nm ~ 0.36 nm LE4H14H
% & HCl IR A Seaie i B - Fon A S8 alyfFE e - 1.4 nm &HEEHT 550°C
BRI AR G TR A 4REA - (EFREA 350°C FREE T 0.485 nm~0.437
nm GERIEEIH K - RRFAE/K ISR - fENTERREL N9 0.405 F2 0.334 nm Sl -

93
doi:10.6342/N'TU201601148



E = : =
5 E Q 2 g . Eg
g8 9
K-sat. o g
K-350
K-550
Mg-sat.
Mg-EG
HCI
| | | | | |
5 10 15 20 25 30
20 (Cu, Ko

[ =+= - HL-2 fitfie Z BC LB AR /> X SesesE -
Fig. 33. X-ray diffraction patterns of clay fraction of BC horizon in HL-2.
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Fig. 34. X-ray diffraction patterns of clay fraction of Bw horizon in HL-3.
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Fig. 35. X-ray diffraction patterns of clay fraction of Bwb horizon in HL-3.

96
doi:10.6342/N'TU201601148



TREA T AAES(E=1N) -

(P9I A= ok e

HoiE L =(ERRST e A E A ~ KBS - AYE - T aSEmRIIE(L T ER 5
WELRIIEY) S5 a KR A BN AR T A &85/ - HL-2
K HL-3 A Efskea kK bEEa - MPAaidE LS E D EFmER
+) o HIEY)S TR HL-3 FRRSHE T /G aHRAHE > DU iR I ALY
RYEAOR » R PR R RS R AR SRR AR G - BERERER - HUE LIRSl 101
T SR hy B BT s - 1 2:1 B R B B e/

{EEBZULEN T E—RELL 2:1 g R ERERY) - Moy oS aiH
£ 7F (Rasmussen ef al., 2007) - FESEFAHOE TG 80 2:1 AR iR
%) s T (Nanzyo, 2003) » i3 Loty gy F T8 h Ay & Mesa T il sa s any 4
[(Shoji et al., 1993) - #FHFTHE T R BRI MIFTHENE— LIRS RE
2A 2:1 AURRRMERE L 0RY) - [EAILRRIEAIR R A A AR IEIEY) -
R RRIMEMRYME S i g 138 - E R ISR SRR R - R 2
AN AR A S R GRIELIRL » 1992) - AR AR (1995)F H K LI AR ZE i
HHEZIE 2:1 U RS B R R K LB P G R T TG &S BB E A
AR o WP ZE4E HHOK LMK 338 2:1 BYJ iR Y BE B0 T REACRAT T © (—)ER
[ A= TR B8 (Mizota, 1976; Kawasaki and Aomine, 1966) ; (Z)EF&{E A (Inoue,
1981; Mizota, 1982, 1983; Mizota and Inoue, 1988; Mizota and Takahashi, 1982;
Inoue and Naruse, 1990) ; (=) K LLIME#EE K (LI JRFT#4%5 (Dudas and Harward, 1975;

LaManna and Ugolini, 1987; Pevear et al., 1982; Ping et al., 1988); (VU)Z/KHE /E
MEY)(Osaka, 1982; LaManna and Ugolini, 1987; Kondo et al., 1979; Jongmans et al.,
1994) 5 (1)K LBy FE 45 455§ 1Bl 4= ¢ (Yamada and Soji, 1982; Shoji et al., 1981) ;
()T LB F R 4= 5 (Shoji et al., 1982; Yamada and Shoji, 1983) ; (-£)irfifk
LLIPREL T g 12378 & (Dudas and Harward, 1975) : (JO)#EE R iR E(LZ EY)
(Masui et al., 1966) -

HL-1 ££fG 2:1 BIRREEY) & 8 8K - #EmE RS EE PRI
e AR JE B AT A Al - HERRIEELAG ST 2:1 BIRY RE IR Hrh fcany e i)
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Fig. 36. X-ray diffraction patterns of clay fraction of B’w horizon in HL-3.
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Tt BRI TEY) X MAER  EE R ER -

Table 12. Identification and semiquantitation of minerals in clay fraction by XRD.

Pedon  Horizon Depth I K G V Q Chl HIV Cri

cm

HL-1 Bwl 10-25 S R T - +
C1 65-90 -+ ++ + + - - +

HL-2 A2 10-18 ++  +H H +
Bw?2 30-48 ++ + ++ ++ - +

Bw3 48-65 S A S = S +

BC 65-80 S A S = S +

HL-3 Bw 8-14 + o+t + +
Bwb 20-40 ++ ++ ++ ++  ++ + - +

B’w 58-75 e S N = = S +

*: I: illite, K: kaolinite, G: gibbsite, V: vermiculite, Q: quartz, Chl: Chlorite, HIV:
hydroxyl-interlayered vermiculite, Cri: cristobalite.
#: - non-detectable, +: <10%, ++: 10-25%. (Soil Survey Staff, 2014)
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[EHRPRFEEEE - w22 E ERNRMEE L 101 TR RRERYIAY
e S EGRFIAIRRAY (E FHRT AR R /K, - HL-2 e HL-3 eBa & 2:1 2UR L
EaEY)  HACR TR R DU TR (1) HL-3 AYERBSIE A H e mE - Rg
TR RN ERY 2:1 RIS EREINRY) > INILECA rlae RS MR A ~ QKT
KU R E BT - KIS A m( bra s 2 2R EvK S (R
> MAERES A ~ SO - TWA - e RoREYREEYE - GOfa -~ A
PG~ &lea ~ EREAEMA BRPTE & HE(EM2(Rasmussen ef al., 2007) »
(4K ULBFERBEE IR AP - O SIS AR — R B 2 (Meyer, 1971)~
()T ATRE K LM SR K ULIKATIERT - Shoji er al. (1981)F5 M HAK K - 3EHY
2:1 BUJ IR B BRRY) AT REFH T AR B HIAE R ¢ S K LB — B S #k
3 (K-enriched glass)—{HAEn—2:1 BUJEIRGY BEERERY) - L1808 R RVEL
EFTE L 11 B {REY BRI B - AT s a8 - MU LAY SR 2 R
BN o smUAYEEIE B - NE 3R P RIRE EERYIL S s ~ /KnE ol
LT fea s ~ TR aHiEERVEY B E - — b ZREibER TREca S
FAERARIVERRY)  (BAEWTFT ISR AT E - fEam B AR B sy H oAt
) -

St - DREEEA

— ~ #E SRR E

TIRREEERGR > BB ERYERE - #P  EYIRIER THVEY) - BiELL
& AT ER B R =B RR RS /BH S AR 22/ N 300 AR > REEHNR B HEINE X
RoEfEs » AEREER T B ol - RS EE 4800 mm > S AH[EHY R
BB - —(ERRAGHYAE # AL AR ~ FHES! TR FFATEM R L - ARt AR L
MK LLHE (I SR RF R E] By 40 B2 - IIEELARFE ~ Safe ~ fHH R R el R 2R 5
DIfgetiae 2 IRV > 1 AP HVBTRE U ASRST - DU ACE » HL-1 e
FRROE LR R R - HL-2 e HL-3 SRES AR PHALI - AERIP b > = (EikAery
B2 [ R RE YA AHIE - HL-1 BREG AR ITRALE, - SZ(AITE e R ~ 34 P4% > HL-2
BRI B E - Rl - #iBEbE - HL-3 SRl e irE > #iZh-F
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&% ~ BRmEEaL -

HL-1 SAS P TR E - SRl B AR AL E - B4 - e
ZEIRVAEIRGINAE C (EEEEERIZREaaih - B3 LEEENEL
(Feo/Fea)) Y R/INACE > 2 = (kA TGS Y > FRon B BAR FEAR R H A R
FERGERIUARE  BEERIRIESE ~ Alot1/2Fe, #2075 ~ SRS WK - (R
FK LK A3 E - FERSOIE _E AL f re (08 - 2RI E N - (i T4 E
BESLE R A AV NG HIRERE FE RS N (E AR/ N - (EEEELERIE/NGY 35%(578
JB MR S AR R R (RS 888 - IR E ISR ME(pH< 5) - fE= R Z IS
ST ARSI - AR E e N A SRR - R ATRE S B
PR > 1999 ¢ s BUA PR E - 1990 ¢ s PR EAPR SR - 1991 5 =R
PRETE > 1992 mERFEA > 1993 1 HWENFE A > 1994) - JREHY TR fadia
SERZ RGOSR - BEMIRIE T - fa0i a4 sz EHIH S T
Ll AWHE Y AT - a2 BIEE WAV E R TR % - 2558
FUR(ERYRZEE > HIRPAVRYIIGEE ~ WG~ &dE0 ~ KiaE R E © T
Fleren ~ /Kb R AL R N s T AV E T BRI 1 1) R
JEBRK 2:1 AURY BEEENEY) TR ANy 2:1 AURY REBEREY A U b Ry s s~ 7K sas -

HL-2 BREGAL R ERr i firE - #BahE - /KAVREI AR mER A E - MEAE
TR KR D - R AR R ISR EERE R 5 EZREM 0T R
BRI (ER T TAE 2 ERE - TR E Mt 2 IRH R
R EL SR T PRI - 53R Al K Sl 2 B8 - FIRERS
PREVERSE I - EHHYIZ A B A2 BRI S B B R (BB Ay EMEEE
(Feo/Fea) ~ BERLGARIE Fe [k T-48 8 5 Ky HL-1 K « TESLREMEIREE T REIEAR B AR
g A EssFUAYEEIE R EE s ~ K= 200 HL-1 SR R - i t8eE
MesaRIE S AR EE GV R L © BRBRIRBASFE ~ Alot]/2Fe, K » SEAGHEE
= KUK IR e AL o AR - TR 2:1 AU iR 0SB R Y (- AE -
M EAUEVE R aEZUE(E VAL ~ SEa ~ Kind ML - BEIPRE A/ AT
GRS MERE R IR ARVER S Rt - R 5 (Bw) -

HL-3 #68a > (i N i B > 3R P48 - /K B PEREER AR A
NIt EREEGE REAREESAE S8 HL-2 &% - HL-3 e LA
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R TR VIR SR R U A R AR SRR AT 2L - A W ZOERERARD - A i
TEFE Y & B8 LB AR S - I MERY) A4S SRBT A IERY R
WIdAR » FAE R RPE SR - P ARSI AT A& RIS - (&E ML
KE » BB EARAY » FrzfI RIS K - Rk E & 60% » 5k
FHEE - BRI AR - AN EE IR D R T I8 T Ois & > E1E
AWERSHIREARKGHE T AR - 28 118 Si, & 8% » 7RE2 BC Jg
BRI T W By MsE N R R G B M S P AR T » 0 T A e A R
AAEAFRRRS F HTRZUEER T Sio HYEE - KK HIBMETRA RS - HEEE -
Tt BEEEARIFE ~ Alot+1/2Fe, [#1E - BRYILIATE ~ S58ha - Kisd /KT -

.~ BIREE T R

MR L = (EEER R = 22/ NS 300 AR » HL-3 2 F[5a R LAYSZE: -
TESEE RN B UK 348 > HL-1 K HL-2 SRS AE i i A K LUk L3 e
ZEELRTSZEE PR Eny = (EiEAS SR I - (REE AT - (REGHE4E &
SHRNENA ST o TSR SEA R EE AT AT - HL-2 J HL-3 £
REAR N 2:1 B R B ERY) - BRI EE%Ea - KR a 8RS - A%
R T EMEEEERV - HL-2 K HL-3 A ESREA KoK bEgRER - M
A EHE LIRS & /D 8 FF - Shoji et al. (1993)f2F L E H Z a2 HEH
ZUENA K R TUE LRE I AL LA BORSCE IV (K LB AR
RS2 RS ~ R R B K RAFHVEREE SR T L T S LAY R -
1878 ME 225 1 RS2 PR 2R T Y BR €0 5 E L B AT Tk - i SR e i Rl 2 - HL
B bEETLIFRE AL > R EE (epipedon) 8 Bk iR B g IR KK L H &
ARRRERE - o] HE(CHIEIZL PR EURE TR B b T AV R
SRIIE T -

MR LR B0y = (B RS AT A B = ALY Tsai et al. (2010)FE2EIHY G 1
BLG5E HYHEFT(400-500 m) - B FE4E R A ATREE T A (2002)F2 2] Hoid £ Btk
B TErEE SR - GIEEEEE BT EPERD - B AR
FERR R BER S S NI S » T 440-700 m A FROE RN REIRGRE5SE £
T 100440 m Ry BUAMKREE GRS E 1 o BREEIRFFRE ~ Alot+1/2Fe, ~ Feo/Fed i
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EF U R b A R IEAR A » AHRR (R () 73 A1 Ky 0.5305 p=0.05:0.6923 >
p=0.01; 0.7584 » p=0.01 > ¥4 Tsai et al. (2010)IIFZE45EE - 4ABE 2 T EHEL & &
VEE EHs R I R - AR AAERE - AR AE() 3 1 F5-0.4371 » p=0.1 ;
-0.7147 » p=0.01 - Wi HIRZ RPE B HALEEH £ KUK LA - R
YR THVAE IR AT T HL-1 BERGAEDORE HEFRIVE S - i HER N (EEEAG
PEE B - BRI R E Ay EFUE - HEsm A SR L B = Y
ALEATY o DOl 1 - B LA LR R K T 22 e Rl 1 i s B K LR Y 55
Bt o YRR B b Ry s - RIEERREE K L TR E A % - 13K
IEVE B REZ EALMIEE - SRR AR oL - 48R %E BT
HET AR ~ dEam R LE S DU SO ~ /KERER T IR -
RN LIRS R AR K L - 2RI RS B I LK LS i 4 2 (BAEN P
EUAREE » 40 HL-3 BEEGHIBERRRVER SR - hl ARSI i R R[] - It
AR R RS AR 72 B2 ROt I P 2 -

=~ HrFeshiE B AT K LIS 2 FRRR

WCEERT AAESPIELL ~ TOKFTLL ~ il ~ mRL ~ £ 2~ Rty
i ERHE (G BUA SR B > 1990 s PR EABREE > 1991 © mB B E
1992 5 S=EUIEEE A 0 1993 5 S=ECIREE A » 1994 5 FESERE > 1999 5 252 4% » 2002 5
#PJRE > 2014; Asio and Chen, 1998)f 253t (BB g 2 MHE P& - EfFZthlE Lt
MWEZE > SRS 2 JSEE - BIRIRIEFE ~ Alot1/2Fe, &8 foGPEEEZR
ERLAIE L LIS ELRT - 4553 > SRR EAELMIELL ~ TR ~ R IR
Uik BN L1 B 7 F(p<0.05) » Hrp&PiELL ~ B L R K T LAY ARG 2 Rt i
LB T T KA LR L = (B =) - BRI AL | KA R KL
B LA B 72 54(p<0.05) » Eoit TR RS LU I AR I AF P e LLES - KoL
s (B =1 /) © Alot1/2Feo & BAELPIELL ~ TR E LB E 1A B 7 5
(p<0.05) » ={BEHIELHY Alo+1/2Fe, S ERIE L Ry (B =-T-T1) - JEVEEEERDIE
L~ EERLU S BRI R KBS 22 (p<0.05) > VO{E MY E R EHE L
RyE(EVU+) » Gia EAEEIR - BUE Ay R EAR R B b L R T KL - TS
AR - FERGAREIE LA A K I 2 B LR RIS - FRis
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HILEpE R > SHRATREREIRIR IR « Alot1/2Fe, &8 RUEMELE » AR L,
BANZA T KRR AR E T (GF7RE - 2014) » (&G MELLAVETR F2kE - HLE
LLIEBLT KA LAY L BAZ REAR DL (H RS 2 B K L I S R A 7224 21 S 2K
(TR (B2 F LY 0.61 Ma.)» eSS R S22 o g L LB S B 2000E
REYE - R T 3RV LR - SRR T (R K (L (I SR e S T Y 4D
WELLI(0.30 Ma.) » HHEDIAYFEE SO B IN = FE (OOMELLIEHR 646 m) » HHIAE 8
Y Ry Do - TS L R 558 £ HHHE L LA E LR ORI 2 (F 301 1989
#TRE > 2014) -

B\H ~ 1B
B DO TS BIRINE 153822 B & (ICOMAND) K £ B -3 53 S A 47
WS EE L - (LEFOKYER 138 - B EAIR T ERTE S E AR
AR5 E T~ S 1 - M2 - ICOMAND it 1983 FEH2 H K LK 138145 (andic
soil properties)HJfiff;(ICOMAND, 1983) « FIHS5 R0 I8 7040 A £ o JH bR HL g
FER A KWLM ERY ST +(Andepts) - HL 2 1990 8 1992 4 » 2B IR %
SRR PRI - 4 578 ) 4 117 e R i At - BB A3 SR > ek L 3 A
A - BN - Y PR B IS P A Y FRIFEH(Soil Survey Staff, 1990, 1992; McDaniel
et al., 1993; Shoji et al., 1993) & 5 T MEE R F&H HE 1 (Histosols ) B 15
R H#Ef T ARG A5y 48 0oy R I AR A TR SR AR M ERF K LR 3 bk
BHIES °
BORTHYSRE] 1587340 2:451(Soil Survey Staff, 2014)R KK HIBMEEEZA T
/NFA 2 mm (Y EIEE G - AR S RS 25% 0 HFFELUT 1802 fRiFH:
LR ELL T 2 H R
a.7F 33 kPa K5} &8 |+ LIEHEREES 09 g/em’ | H
b. GHIEIRIRFFE = 85% + H
c. FEPE AT Z 55 [ — R BT Z (Al 1/2Fe.) S = 2%
=i
2. AFELL T 25 F
a. < 2mm H1-EEESH 0 0.02-2.0 mm HIEEH = 30% - H
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Fig. 37. Bulk density of different volcanos in Tatun Volcano Group (means+SE).
Star label (*) represents the significant difference between Honglu Mountain at 5%
level by Tukey test. HLS: Holglu Mountain; SMS: Shamao Mountain; DHX:
Dinghuoxiu Mountain; HTS: Huangzuei Mountain; MTS: Miantian Mountain; CHS:
Chihsing Mountain; TTS: Tatun Mountain.
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Fig. 38. Phosphate retention of different volcanos in Tatun Volcano Group

(means=SE). Star label (*) represents the significant difference between Honglu
Mountain at 5% level by Tukey test. HLS: Holglu Mountain; SMS: Shamao
Mountain; DHX: Dinghuoxiu Mountain; HTS: Huangzuei Mountain; MTS:
Miantian Mountain; CHS: Chihsing Mountain; TTS: Tatun Mountain.
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Fig. 39. Contents of Alo+1/2Fe, of different volcanos in Tatun Volcano Group
(means=SE). Star label (*) represents the significant difference between Honglu
Mountain at 5% level by Tukey test. HLS: Holglu Mountain; SMS: Shamao
Mountain; DHX: Dinghuoxiu Mountain; HTS: Huangzuei Mountain; MTS:
Miantian Mountain; CHS: Chihsing Mountain; TTS: Tatun Mountain.
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Fig. 40. Activity ratio of different volcanos in Tatun Volcano Group (means+SE). Star
label (*) represents the significant difference between Honglu Mountain at 5% level by
Tukey test. HLS: Holglu Mountain; SMS: Shamao Mountain; DHX: Dinghuoxiu
Mountain; HTS: Huangzuei Mountain; MTS: Miantian Mountain; CHS: Chihsing
Mountain; TTS: Tatun Mountain.
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b. iR FE = 25%  H
c. Al,+1/2Fe, = 0.4% : H
d. [(Al,+1/2Fe,, %) x (15.625)] +[volcanic glass content, %] = 36.25% o
FEE 1 EFEGRCEZ AR EEACAY K LK 38 - KB (volcanic glass)
a8V NHESENRE Y — - 5 2 BB EFEe KLk 88 Frz B iz
FERDR /N 2 mm Y HIEYTE Y e e &S E(LHKILEE - SEPYE
o HERE A SRR 2 B HBEREAER 17N o BB WA KWL
KA EACHF R A - EYLRRERS - EE% 1 E RGBS E
1992) < FERFEK LK T M R AT 7 Do R AV HIE » IS 2 /D RiE 60%
i+ g BB KUK s
| LIEER B EE > O JE)60 2557 Y Il A E e 7 I 2
TEEHE - TFZ/E 60 25571 » 1 EHEI 2 DA EE T 35 257491
JEAR KUK BEIEE B
2. KNG 60 L7 B P 2 AT G H =~
R JGFTHAR KU A S -

BN LA ER EEAY = (BB TR BE 58 R AT &K LK TR M B T AE 73 3 AR
R ZEIRERI BT AR RSITE T o SFURMRZEIERTS » I E Al
FEAR(< 35%)  HL-1 & HL-2 SR8 (E i BAIRA KL H B (FRE 75 AN
ZRE 18 Ay B HAAREEE < 1.0 g/em® H Alg+1/2Feo= 1.0%) » HL-3 JEl{LFE
SR AT SE R EEROK UK T3 E - (EEF A MEIZEHI N - HL-2 B - B A R
PR ARG > AH R RE R B 3o A 45 SEES EH I i 5% g (argillic horizon, Bt) -
AR USRS + (Ultisols) - (I » HR4ESEE] T8 Z:47(Soil Survey Staff,
2014) > FTEREERT =(ERERS /3 R 2 AV 408 > HL-1 K HL-2 F IO BRI EOR
558 1 (Andic Dystrudepts) ~ HL-3 £y BiRI(KEEEL R B 55 & £ (Typic Dystrudepts) (7%
+=)-
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F= - BB IR 0 -
Table 13. Classification of sampled pedons in Mt. Honglu pedons.

Andic soil properties’

. Bd® =< P-retention = Aly+1/2Fe, = : iy | ¥
Pedon Elevation 0.9 glem? 8504 20 Soil classification
i ) Clayey, mixed, thermic,
HL-1  646m ¥ ¥ Andic Dystrudepts
i i i i Clayey, mixed, thermic,
HL-2 500m Andic Dystrudepts
HL-3  386m i i i Clayey, mixed, thermic,

Typic Dystrudepts

1: Have andic soil properties throughout the subhorizons, which have an accumulative
thickness of 60 % or more within 60 cm of the mineral soil surface.

&: Bd: Bulk density; P-retention: phosphate retention.
*: Accroding to Soil Survey Staff (2014).

1: +: meet the criteria of andic soil properties; -: can not meet the criteria of andic soil
properties.
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BAE &R
FTER ey = (AR - BMPRE L - HHRFE > WEEREBREE -
P R R =BG 12 7 A BRI A ZR G2 5 DU b oA 45 S E iy
B FEHT RS S RE 5 g (argillic horizon, Bt) » (/@ KLLIIK 38 H RAVEEE
(cambic horizon, Bw) °
HOE L IR EERAEEEE ~ RIFAVKDEERTT  SMER T~ HIERE R
REAVERE  H RIS E A pH (< 5.0) EREIEEERIE (< 35 %) »
REM AR 2 cmol(+)/kg) K S aeiR SR F: o R MRS T 6a
FE AR FHIH - REEE R - RE R ST R o RIEMELE
(Feo/Feq< 0.4)Fi5 B2 51 5 B LAY AR AR 158 -
WIS - ML EYILISSE G ~ KR e ERY » ARERZ » HWEaE
Eix/V > HL-2 J HL-3 R 81V4kJEq oK bgRiE A < HL-2 K HL-3 48
JE AR TR A EEZEHY 2: 1 BUHEY)» 11 HL- 1 SR ASRI (R A 2o Ay i e AURRY)
ZRPE R R AR A F 2 B KL TABMEH - BB e S
PR BAK K RS - 2 REEAR R ZR - TG 2R K
LK TR EE T 5598 - (FIHEE R AR A AR AL - 88
BEE B e E B - SRUEEELYE S - meEPEaE ) KekE
A KEERFER TR ARG - WIPRES HIE(EEREN K iR =
(@S E e Ly L B@nNgs s - H2ftiv g SERMEEYH (b
BENE BESETER -
FbAFery = (& T IBEHS » FARAE Y ~ BRELIRIURT J1 & Alot+1/2Fe, AR
RESE 2T & EE T A G AKX 138 & (andic soil properties)HyE &
PRI 0 2 R /R DO 1248 (Andlisols) « HL-1 k2 HL-2 BAG {578 B K LK 1358
MEE# IR R G A RET AR 9 S T(Andic Dystrudepts) » HL-3 #4552 5]
SR E BV s B AR TR SR K LD SR MR T o R R B AR B LSS5 5 -
(Typic Dystrudepts) °
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SHEIRR

BRI - 2016 « ARG -
http://www.cwb.gov.tw/V7/climate/monthlyMean/Taiwan_tx.htm o

T&& ~ PHEEE - FF T - HHElE - 1986 - [EIHILEIS A EHE S S - N
i EE SR A l%l @F@%‘Zm°

FCFE 2 1989 - m/E,,-:[E%Bj@@UJZY(UJW%T@&%%%%EEEH%° EARVAS- WN=3:1
‘BT FTRE

TFefi ~ P12 - MEUE ~ POEER ~ SIS - 2003 - BHLLEIR A EZ RIFARE
Wi%E - MR T - NE R BB R A R TR
i o
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PIBGER © 2005 - IR A EEFES ikt - BB A EE R -

AERIE © 1995  HRUDKUPEHCOR I8 Rtk ~ (EFEHH - BINLEEREEHE
{LEAFEFTRE 1

ARZREE © 1990 - F‘%Eﬁml% NEZ P S FHELECRN o BT 5 RS T
B -5

BESC R ~ FRERAE - 55 R ~ BHERY - 2009 - SIS A EEEEY) SRR E
- BHALIRAESLIRE » e AR LITaE o NEEY S EZ RSB 2 A EEH
Rzt e o

SRR © 1999 o g kbl 3% 2 [t ~ (EF B3 - BT =B REREE (L2t
FERThE 5w

FELLT - 1990 © PEHILLER AE - NEENE 3E

=BGk © 2003 © EIELE G T Bl - 2 T IR 2 AL E IF HEHEIRIA T o B
T EERE RS AT R 5 -

PG E - 1979 - HIERE T - &8 BT -
BRIEZZ - 1989 o 2Z/&E 7 K los o &R -h L E &R -

PREEE ~ Si7kBh - 1971 - ZEILECATEHENGE Z K UE - e EEE & T -
18: 59-72 -

Bﬁﬁliﬁ% ZOFE - 1986 - [FIHILEZR AR Z RAfE - NBEVEEZSGHILEZ AR
IEF@%%:[ °

BEEEE ~ IR T - 1985 - ATKIBERALEFSIERf - RS EE
ﬂ%ﬁ
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Pedon No: HL-1

Date: July 1, 2015

Classification: Andic Dystrudepts
Location: Summit of Honglushan
Latitude: 25°11'36.0" N

Longitude: 121°30'50.0" E

Parent material: Al-enriched Basalt

Vegetation: 4[_fig (Machilus thunbergii Sieb. & Zucc.) - E& ## 18f (Trochodendron
aralioides Sieb. & Zucc.)~/NE &l (Itea parviflora Hemsl.)~ f& . (Ardisia
sieboldii Mig.) ~ ¥ #¥ /\{i[| (Hydrangea angustipetala Hayata) - #f 3
(Elaeocarpus sylvestris (Lour.) Poir.) ~ XHH#@(Myrsine seguinii Lev.) ~ 7
EC4T7% B (Cleyera japonica Thunb. var. morii (Yamamoto) Masamune) ~
KRS K (Eurya chinensis R. Br.) ~ /% &5 (Elatostema lineolatum Forst.
var. major Thwait.)~ 7REL{EZE (Pellionia radicans (Sieb. & Zucc.)Wedd.) -

P ==Y

[EEEFRES B 25 B% (Diplazium dilatatum Blume) ~ f#5 7K (Eurya crenatifolia
(Yamamoto) Kobuski) ~ 4T 5<¢:5E# (Sarcandra glabra (Thunb.) Nakai)
Hit BK % FR f8f (Lasianthus fordii Hance) ~ ZE 7 87 /& % (Plagiogyria

euphlebia (Kunze) Mett.) ~ B i (Strobilanthes rankanensis Hayata)
Elevation: 646 m
Physiographic position: Summit
Drainage: Well
Temperature: 19 <C
Precipitation: 4800 mm
Soil moisture regime: Udic
Soil temperature regime: Thermic
Diagnostic epipedon: Ochric epipedon (0-10 cm)
Diagnostic horizon: Cambic horizon (Bw) (10-50 cm)
Slope: 4 degree
Aspect: S 30°W
Stoniness: > 60% (> 65 cm)
Describer: C. Y. Lin, Z. S. Chen.
Sampler: J. Y. Hseu, Z. S. Chen, C. H. Lee, C. Y. Lin, Y. Y, Tan, T. L. Fu, C. C. Tsuli,
and C. C. Tsui.

Colors are for the moist soil.

A 0-10 cm, dark brown (7.5YR 3/2); moist clay loam; moderate very fine and fine
subangular blocky structure parting to moderate very fine and fine granular
structure; friable, slightly sticky and slightly plastic; many very fine and fine
roots throughout and few medium roots; common very fine and fine biopores;
clear smooth boundary.
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Bwl 10-25 cm, dark brown (7.5YR 3/4); moist clay loam; moderate very fine and
fine subangular blocky structure parting to moderate very fine and fine granular
structure; firm, slightly sticky and slightly plastic; some very fine and fine roots
throughout and few medium roots; few very fine and fine biopores; gradual
boundary.

Bw2 25-35 cm, brown (7.5YR 4/4); moist clay loam; moderate fine and medium
subangular blocky structure parting to moderate very fine and fine granular
structure; firm, slightly sticky and slightly plastic; few very fine and fine roots
throughout and few medium roots; few very fine biopores; gradual boundary.

Bw3 35-50 cm, brown (7.5YR 4/4); moist clay loam; moderate very fine and fine
subangular blocky structure parting to moderate very fine and fine granular
structure; firm, slightly sticky and slightly plastic; few very fine and fine roots
throughout; few very fine biopores; clear wave boundary.

BC  50-65 cm, brown (7.5YR 4/4); moist clay loam; moderate very fine and fine
granular structure parting to moderate very fine and fine subangular blocky
structure; firm, slightly sticky and slightly plastic; few very fine and fine roots
throughout; few very fine biopores; clear smooth boundary.

Cl  65-90 cm, brown (7.5YR 4/3); moist clay loam; moderate fine granular structure
parting to moderate very fine and fine subangular blocky structure; firm,
slightly sticky and slightly plastic; few very fine and fine roots throughout; few
very fine biopores; gradual boundary.

C2  >90 cm, brown (7.5YR 4/3); moist clay loam; moderate fine granular structure
parting to moderate very fine and fine subangular blocky structure; firm,
slightly sticky and slightly plastic; few very fine and fine roots throughout; few
very fine biopores.
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5 1-2

Pedon No: HL-2

Date: July 1, 2015

Classification: Andic Dystrudepts
Location: Balaka Road (4 K)
Latitude: 25°11'53.0" N

Longitude: 121°30'39.0" E

Parent material: Al-enriched Basalt

Vegetation: ##Z (Liquidambar formosana Hance) ~ #H £ f&f(Acacia confusa Merr.) ~ 4.
#(Machilus thunbergii Sieb. & Zucc.) ~ 14t (Ardisia sieboldii Miq.) ~ &
8 (Machilus zuihoensis Hayata) ~ A Z£4# (Machilus japonica Sieb. & Zucc.
var. kusanoi (Hayata) Liao) - ;T }:(Schefflera actophylla) - 4HE£E8TH R
(Glochidion rubrum Blume) - £& & f&f (Sphaeropteris lepifera (Hook.)
Tryon) ~ FRECAL%EL(Cleyera japonica Thunb. var. morii (Yamamoto)
Masamune) ~ %1~ (Mallotus paniculatus (Lam.) Muell. -Arg.) ~ JLEIR
(Psychotria rubra (Lour.) Poir.) ~ >kt (Eurya chinensis R. Br.) ~ 4§
‘i (Oreocnide pedunculata (Shirai) Masamune) ~ &fE{T(llex asprella
(Hook. &Arn.) Champ.) ~ Z & &2 5% (Diplazium taiwanense) ~ LLIfE

(Arenga engleri Beccari) ~ 1 E i 2 % (Microlepia strigosa (Thunb.) Presl)

s s

[EEEPE LS S R (Diplazium dilatatum Blume) ~ #52%=(Alocasia odora
(Roxb.) C. Koch) ~ HhHE ZE85 {5 (Amischotolype hispida (Less. &A. Rich.)

Hong) - Z47 % & % (Microlepia speluncae (L.) Moore) ~ 7K B i &

e e

(Pellionia radicans (Sieb. & Zucc.)Wedd.) ~ i 4% fish & % (Microlepia

=

marginata (Panzer) C. Chr.) ~ Z’&([1f£{t(Maesa perlaria (Lour.) Merr.
var. formosana (Mez) Yuen P. Yang) ~ & j#(Nephrolepis auriculata (L.)

Trimen) ~ 7TEEE (Oplismenus compositus (L.) P. Beauv.)
Elevation: 500 m
Physiographic position: Upper backslope
Drainage: Well
Temperature: 19 <C
Precipitation: 4800 mm
Soil moisture regime: Udic
Soil temperature regime: Thermic
Diagnostic epipedon: Ochric epipedon (0-18 cm)
Diagnostic horizon: Cambic horizon (Bw) (30-65 cm)
Slope: 13 degree
Aspect: N 10°E
Stoniness: >60 % (>80 cm)
Describer: C. Y. Lin, Z. S. Chen.
Sampler: J. Y. Hseu, Z. S. Chen, C. H. Lee, C. Y. Lin, Y. Y, Tan, T. L. Fu, C. C. Tsui,
and C. C. Tsui.
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Colors are for the moist soil.

Al 0-10 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine granular
structure; friable, slightly stick and slightly plastic; many very fine and fine
roots; many very fine and fine biopores; gradual boundary.

A2 10-18 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine angular
blocky structure parting to moderate very fine and fine granular structure; firm,
slightly stick and slightly plastic; many very fine and fine roots; common very
fine and fine biopores; clear smooth boundary.

Bwl 18-30 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine angular
blocky structure parting to moderate very fine and fine granular structure; firm,
slightly stick and slightly plastic; many very fine and fine roots; few very fine
and fine biopores; clear smooth boundary.

Bw2 30-48 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine angular
blocky structure parting to moderate very fine and fine granular structure; firm,
slightly stick and slightly plastic; few very fine and fine roots; few very fine
and fine biopores; gradual boundary.

Bw3 48-65 cm, brown (7.5YR 4/4); clay loam to clay; moderate very fine and fine
granular structure parting to strong and few moderate very fine and fine angular
blocky structure; very firm, stick and plastic; few very fine and fine roots;
common very fine and fine biopores; some significant clay skin on the
pedosurface; gradual boundary.

BC  65-80 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine granular
structure parting to moderate very fine and fine angular blocky structure; firm,
slightly stick and slightly plastic; few very fine and fine roots; gradual
boundary.

C 80-100 cm, brown (7.5YR 4/4); clay loam; moderate very fine and fine granular
structure parting to moderate very fine and fine angular blocky structure; firm,
slightly stick and slightly plastic.
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ffgk 1-3

Pedon No: HL-3

Date: July 2, 2015

Classification: Typic Dystrudepts

Location: Yangming Road (2 K)

Latitude: 25°11'59.0" N

Longitude: 121°30'21.0" E

Parent material: Al-enriched Basalt

Vegetation: ##Z (Liquidambar formosana Hance) ~ #H £ f&f(Acacia confusa Merr.) ~ 4.
8 (Machilus thunbergii Sieb. & Zucc.) ~ 1 (Ardisia sieboldii Miq.) ~ &
8 (Machilus zuihoensis Hayata) ~ A Z£4# (Machilus japonica Sieb. & Zucc.
var. kusanoi (Hayata) Liao) ~ JT.%:(Schefflera actophylla) ~ 4HBEESHE 5

sroglevayy

(Glochidion rubrum Blume) ~ {5 £ (Sphaeropteris lepifera (Hook.)
Tryon) ~ #EK4153% EE(Cleyera japonica Thunb. var. morii (Yamamoto)
Masamune) ~ H%g1-(Mallotus paniculatus (Lam.) Muell. -Arg.) ~ JLEIR
(Psychotria rubra (Lour.) Poir.) ~ >k K (Eurya chinensis R. Br.) ~ &
i (Oreocnide pedunculata (Shirai) Masamune) ~ ¥&fE(T(1lex asprella
(Hook. &Arn.) Champ.) ~ Z &2 5 (Diplazium taiwanense) ~ LLIEE
(Arenga engleri Beccari) ~ ¥ % 2 % (Microlepia strigosa (Thunb.) Presl)

EEEE PR R 25 Bk (Diplazium dilatatum Blume) ~ #5Z£5=(Alocasia odora
(Roxb.) C. Koch) ~ H1 e ZE#5 {5 (Amischotolype hispida (Less. &A. Rich.)

Hong) ~ 2475 % 25 B% (Microlepia speluncae (L.) Moore) ~ 7 5 i %%

e e

(Pellionia radicans (Sieb. & Zucc.)Wedd.) ~ & % fish 2 % (Microlepia

=%k

marginata (Panzer) C. Chr.) ~ Z’&[1f£{(Maesa perlaria (Lour.) Merr.
var. formosana (Mez) Yuen P. Yang) ~ & j#(Nephrolepis auriculata (L.)
Trimen) ~ 7TEEE (Oplismenus compositus (L.) P. Beauv.)

Elevation: 386 m

Physiographic position: Lower backslope

Drainage: Well

Temperature: 19 <C

Precipitation: 4800 mm

Soil moisture region: Udic

Soil temperature region: Thermic

Diagnostic epipedon: Ochric epipedon (0—8 cm)

Diagnostic horizon: Cambic horizon (Bw) (8-14 cm, 20-40 cm, 58-75 cm)

Slope: 1.5 degree

Aspect: N 70°W

Stoniness: >50 % (14-20 cm, 40-58 cm), >60 % (>75 cm)

Describer: C. Y. Lin, Z. S. Chen.

Sampler: J. Y. Hseu, Z. S. Chen, C. H. Lee, C. Y. Lin, Y. Y, Tan, T. L. Fu, C. C. Tsui,

and C. C. Tsui.

’

Colors are for the moist soil.
A 0-8 cm, dark yellowish brown (10YR 3/4); sandy loam; weak very fine and fine
granular structure; friable, non-stick and non-plastic; many very fine and fine
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roots and common medium roots; few very fine and fine biopores; clear smooth
boundary.

Bw  8-14 cm, dark yellowish brown (10YR 4/4); clay loam; weak very fine and fine
granular structure parting to strong very fine and fine angular blocky structure;
very firm, slightly stick and slightly plastic; many very fine and fine roots and
common medium roots; few very fine and fine biopores; abrupt smooth
boundary.

BC  14-20 cm, abrupt smooth boundary.

Bwb  20-40 cm, dark yellowish brown (10YR 4/6); clay loam; strong course and very
course angular blocky structure; very firm, slightly stick and slightly plastic;
few very fine and fine roots and few medium roots; few very fine and fine
biopores; abrupt smooth boundary.

BCb 40-58 cm, dark yellowish brown (10YR 4/4); clay loam; moderate very fine
and fine granular structure parting to moderate very fine and fine angular
blocky structure; firm, slightly stick and slightly plastic; common very fine and
fine roots and few coarse and very coarse roots; few very fine and fine biopores;
abrupt smooth boundary.

B’w  58-75 cm, dark yellowish brown (10YR 4/4); clay loam; moderate very fine
and fine granular structure parting to moderate very fine and fine angular
blocky structure; firm, slightly stick and slightly plastic; few very fine and fine
roots and few coarse roots; few very fine and fine biopores; abrupt smooth
boundary.

Cl 75-100 cm, dark yellowish brown (10YR 4/4); clay loam; moderate very fine
and fine granular structure parting to moderate very fine and fine angular
blocky structure; firm, slightly stick and slightly plastic; common very fine; few
very fine and fine biopores; abrupt smooth boundary.

C2  >100 cm, dark yellowish brown (10YR 4/4).
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