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Fig. 1 Location of Baishanzu national park and its geological sketch
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rocks of the Mesoproterozoic Longquan Group; Pt,bd—metamorphic rocks of the Paleoproterozoic Badou Group; AmK,— subvolcanic rhyolite;

MymK, —monzogranitic porphyry; myK,—Early Cretaceous monzogranite; ydwK,— Early Cretaceous granodiorite porphyry; vyK,—Early

Cretaceous granite; ywJ;—Late Jurassic granite porphyry; &yJ;—Late Jurassic moyite; vmw];— Late Jurassic felsophyre; myJ;—Late Jurassic

monzogranite; My3—Caledonian intrusion; My, —intrusion of the Liiliang—Jinning period
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Table 1 Statigraphic profile of the Baishanzu National Park, Lishui, Zhejian
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Fig. 2 Topographic profile of Baishanzu national park, Lishui, Zhejiang
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Table 2 Relief and slope gradients in the Baishanzu National Park, Lishui, Zhejiang
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FIE AR s 1) ER 5 100 m FIZE {3 2000 m fY bk
B 1155 W TR« V7 e 45 0 11 22 0 G 4%
WA ZZIC A, W23 9 25 2 Ry T 3H A R 45 ik 4
(B 2.8 3),
3.2.5 RyEiRi

2 el 55— B A T MRGE AR, SR i S5 K 1L i B
ARty L 1T 55 L b T 5t 0 T, AR e Ak 8 vy Al
L A BUK B Y, % X 48T A AR AL 1Y =
(WAL A 55 2016) , ARFRH 28 B S0 5 W b
BE MR ) 1400 m, HH 20 A2 BUK A
B, KANEALR T 1 hm® AR A 5 4, ZHER
TR DRAZ T R ), 4 Dk 78 EL TR LR E B R TR
SEE b K BT AR B K T T AR R W kb e VE R
B (RAE TS 2002) o L0 rh e s /K T T
FRAEAR TR BE A 5 1T L 0 30 5 00 b 7K T T B /N
BRI, S — BB T AR 2 1 LI AL A e A
VT RV 38K 8 X R €, | i S AR b

FEEES I TR b K T 5T b K R bR S R (R E A
45,2016) , &b T VA PR fa) FRAR AL AR T IE R
3.2.6 RYEKXMBESELARGEHZES

A IIARAFE S — B B R SUA A T
JZ 18] HE AR 3 | B R K R 35 5 B A A K S R
Fit, WA E T BOE ) FEA IR 100 dE AR
60° ALVE 310 ~330° % =41, i /i — AR KT 70°,
LA ECE 2 & KA1 2558 T IR A A
AR BEL X, B AR L 08 i 5 B8 100 ~ 200 m (1)
TBCEE 2R 5 KL Fe 8 O, R BUF
AEMEBR I, 7R (R BE IR A R B A, IS 2 2
Gy RCHEE , O A AR e A Rk S, AT
SRS TR A B K P2 Y K SCH R 5L 3R 7R
PROBEEZE 5 R SE RS T 38U 1L 1 )
FOKFETAE T INAE . AL FE s X R 5 1%
WMEELTRB(E 4 K S5) 30 ik g
PrFpE A A R R BRI TR AR B A A
3.2.7 BUMEAEMNER—SERIESHRE

BiEL

[ERIIE AN GRS T R eV
Strahler 1) [ F—m F2 AL A0y R 40E T 80 & & I Bt
I3 HT 898U 43 BT )5 15 (Strahler, 1952 Pike et al. |
1971;Luo Wei, 1998) , F 1L 4H 2> Bel #& 44 /N i 45
(e SR BRI I /N Bt A DR IR S ) 1 T R —
R SRV B R 0 (&1 6) , DU 34 1Y T
H—m e 2 S B BUMEAHIE (0. 47~0.51)
JEEAE M AR R R R R AR,
T A LA e RS AR B B B 2 A T A B
IR (R 2) , BIVE LA FE S AL TR S0 ko
WO A G [l R S T AR (R Dl T B,
JERFFF MR WIRSCA R IR 5 itk A
RV A U4 | 1) < 0 e | B A (A 7 M AR 4G
AL, (28 58 IR AR B 2 5 R,
4 HIAH2A B By
4.1 ECEL KB BN REY

AR Bl S R A P B R A
AR B FE , H—2Erhutr Uk R = b
A A TP Y 4127 Ma F1 4017 Ma 788 854
(Xing Guangfu et al. ,2014) X3 T WM & i &
FE AT T R R i AR S A I s A
PR b BRI B 2 v AR 10 2, S AR T M B R T M
YIRAFAE M UESS &5 PRI W & B 4.4 Ga
BB hE S R R T AT RE Y Rl B B Y
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it I 2021 4E

JEUG e AR SR IR B . 2 144. 41,2 Ma Al
132.0£1. 0 Ma LUK LA R 2 ARS 20— 2
L0 VG RV A 1] WCTE A i A R AR vl ) SR RS
S Z b Bl AH R M KL 2 AR < S W Bt 34 2% DA
S5 R 1 K I E IR 5 P52 1L B
18 5 LU TR () 25 i S 100 4 3k el o 414
(PHZEI055,1988 ) , 5 AR KV TR e 5 56 B e
IR £ A Y 22 58 30T LUK 22 L s KL R R
(Kuno, 1968 ; Fitton, 1971; Rea, 1974; Stern, 1979) ,
R T A P R TP AR R A5 Rt M AR e
il ) i R A0 Y TR, B R
4.2 MRMIREMR = ER RS

Hh ] HAT R S 5T b SR 5 A8 ) B (World
Heritage Centre,2020; UNESCO,2020) , %
Lo m AR AR (R 1 R AR

YL A3 IR 3K 291 m 2 8 F 2 I S0 ik
J Ll e YRR 1929 m, LAY I U T 1000 m Y
T ARHT B bR M R Al (EF RS, 1989; M B,
2020) LSt 1929 m 3t BEF & R 900 m, 3.0
Ma HBETFHE 0.3 m/ka; WA RIHZE 291 m BiE,
RMREE R 700 m( FEBEA) | RIWIAER T U1
PR 0. 23 m/ka, XFPRETHGR T T PR 0 0 Ho 5
HRIE T A E 25 1600 m B SUE LG (18) &
e R BUA AR Ie—I— e —4F (7)) " HiA
S5K . TR RR T T 2540 S e T B S AR kg ]
PR A P ICRR R T L 5 2 R 1 X IR
Py | LW AT | R RS R R A T A B
Tl HTE | S0 1A el Ve AR AR A P S I MR R A AR 52 P

UL TPE =36 1) B 02 X als HL A
(PRE VL T % | 35 AR K 3 v R T I
RN AR LICE  am B &
MR s 5l BAaR
MR P L s A (VLR N HE 7 1) |
e, A LA S Bl H S AT D S
JEE T AR AR K T
Lo 1Ly 0 ) 3 B0 5T K LA Y B — R —
Fr—UA—IE" M SR 2 454 58 8 4 A kR
IR AE B K LS A5, kB T A
AR KA X, R, B LA R
bR 4 3RO BT U X AR B L
R i Ak a5 4 ) L RUAR 5

4.3 BHLAEMRMREVEET

EIEEEDE 22 N

KK B EE R ; =

RAARERRE A (i) iR o ™ /;;;@ﬁm ®
AEBORL APR D L — LB 1L T o\ AT
JEIXIPER I T , 25 4 DX 3 e T VO - (7
BePEARle ((HRBL RS A AR 5 Z‘f M s
25, 1984, (0 R, 1995 25 7 945, 2001 ; B e et o I
KR4, 2017; 5%, 2020) , 7T LHEHE, z 2
FTLVHLA B L L 1y LMY T 200 y,

BB AR R LR iR =
ERLEG IR N AT e R e ) CS i3
SRR IR I 255 7, o bl M B 4%

4 WL K E LLAEL 2 B 7 LR Bl BT S 11 JRH 2 — B R

I LA (a) AT LA DK IEIR R EIE (b)

WS SRS sE 8 s T Hoad 72 Fe 4 Air current way from Wenzhou bay of Oujiang river outlet to

S

Huangmaojiang peak in Baishanzu park (a); and sketch of water cycle in

%i%ﬁﬁ*ﬂﬁ{%ﬁlﬁi‘f‘,&@ﬁlﬂﬁﬁ Baishanzu Park (b) ; Lishui, Zhejiang
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Fig. 5 Contour map of annual precipitation in area of Baishanzu Park(a) (annual precipitation being >2100 mm in Huangmaojiang
Peak and <1500 mm in Oujiang river outlet in Wenzhou bay) and annual runoff contour map of Baishanzu Park area(b) (annual

runoff being >1500 mm in Huangmaojian Peak and <1100 mm in the southeast site)
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N R (HEEA,2000) (19 4E BT R,
. % = @ AL 0 L 8 L X AR
e vl ki BRI T R K R OK PR IK X B
- HLIL TR S5 F A 6, 15 80 457K S b 435 4 )
g G 7 LLIREL 2 ] i 5 55 3 232 X T 71 45
- \l‘ﬁ . HE A RERE | B P HLI G S 7
i’% . \\\9.35<s<0.6 U b e SRR P RSP 1 L L Al E AR R R
WERFE Gi R BN, B4 T L L0 10 L T 28
- Aapnia S W RIRALR A0 “ VeI — 7% (40)” HUSR 25 4
i B, B _E Bt R 10 4k AN 2 1000 m ( BRAR = 2%
o T 10 H T B8 TR S 6 ) oy M T B T 0 A B
HRE (a/4) T R 2 KU TR D4R ok DR A B IR
TR, AT A T T IR TR PR
oy g g 5 O® HO TV AR 0 A I B T ) b R T (9T —
% # # O MG ) 5 M R AR A, WA X 8 22 i 3 K
WM A AR - REPKIEASI (T
he 4.4 AEBAREUMEZMNE
AN T LLREL 2 B T % 9 Bl 5 45 4 9 % B A 1L
i1 1 ML A5 KRR 1SR, SR 5 KA
B 254 JBASIESE, SA T P Lk S
10— @K .5 © VR B 2 R AT, 2016, Bk,
T candidate area (0.51) 2017) . WA AT 025 | FEle iy | 1L )22 2%
(R, T ASeETEE: RS Z% B HF AL 2 i 2 1
drainage basin of ’ Ry
s L Rl o BRI AV L 1L UGB AT, RS T
= B A, 1 LR T8 1L, 92 3 22 1l B
E e ST LU BKER | BV 4 E | 560 5 TRAR AR |k
g 04 IR 03D RERGLI R [ LT 1 3 2 T 2 1
Xiaoxi River (0.51 B,
02 — PR (0.47) \ "
S = |5 hie
0 — T T T T T ] \

0 0.2 0.4 0.6 0.8 1.0
HAXEAR (a/d)

Bl 6 1 LA FE 2o bl IX e — i AR £ BB
Mo 7 oA S B (Ohmord , 1993)
Fig. 6 Hypsometric curves and integral values of Baishanzu
park’ s area with analyzing models of geomorphologic

development ( Ohmori, 1993)

FHET IXIAR A fir R 380 T 42 1o A0 ) 2 LA A | A A
AR L TOURE i AR 10 T AT B 4544, LA SCE LA A2
(At 2 ast AR (AR 45, 1996 5 R AR AE ) 2003,
EIMAE, 2013) , DLHSR 25 44 S S A ) T B
GRS N A N S CNa YRl N BN W I N b= <9
YR 3t T BE 2 1998 4F B A= HE 1 i B 38

M T Bk B (a] | 2 [)JEAR B R
AR LA I 5228 el Ml o 25 5 504, R B T
TP DURNE ZRerE A 2RYE e R M
AT BT B R A e KL A2
FEJ R iZ i DX A ) 22 R | 3 de K SCOR TR A o ] 1
KR A AR Jrs S AL, RIS By O v R X 114
U I A () 7 MRS 5 R 2R T A Al it
o EATRESE B AL S8 20 Bl B S7 T B , ot
23 [A) S AV | R R 0 Bl 5 DR 37 2 el b 5 e 5 4
oy G AR SRR G B SRR g T AL 2 e
F AR A S R GRS O (B NG A= 25 R eI g5 7 it
LI ORRE , X 2L BRI L T M B 0 T sk
I E] ST TR B GEIA AL, e R 7 e
ZHEE S AR A E DR HLE A AN ], X e
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Typical geological events or landscapes with interrnatinal significance in sciences and awsthetics

B 7 1 AR e AR M ST A 48 5 1L R e Al

Fig. 7 Key geological events, geomorphological structure and montane systematic evolution in the Baishanzu park

AR T % 2 5P R R = D@ (K
A 1995 22 ,2016) , BRI, A FE AR 3
S HL TS SR S ITAN , AN OB E 2 A R L
{18 M BT A | b O S A P A, SR I SR el ST T
Hb AR , V5 S b SB35 i) S [ = 1) A o
P, AR M TR A £ B S BT B A L b 1 b Jo 45 7
R IR S A Z R JKIRMFRIIRE R, X
T T B 11 D25 5 A T 5 ol A6 R4 i )
TP 2 S I IR AT

U DA R4 Bl Sk A A o ] R AR R
RS ST AR A R b H bR, A S
FIS I B T 6 2 X R S PRI AR SR ALY
FUE o OGP I QT P 25 2 Bl T 2« F i) | 4[]
b EEY ]V 52T b A o 8 e R A
S50 G RRR SRR 5 IS DGR AR ML T 2 A
PSR Z A" PR, B AR A A ) 2
M ARFON AL T 5GSBS B AR
SEREVE RS R B, MM B4 A 11 B A (e
MRebE DESett 2R A I 2F SRR IRALE R A
) E SR ek S bR AR, IR S5 R KA
el f B HARAES R G HAAS WM O Hbr, BE
b3S N I IR BN ey S U S /NP
P e RELL K R SR % BRI K S LT,
AT AR MRS RGN A SR 50, g7
ey RS POR i Pt S N BN G S U B A A Y o)
Z BRI R AR BB E 58 E 12 8] 5 8
B, BEE PR R S Y OO BB 1) Kk B Sk, S
SEWIBEN AR ES RGN RE & B 1L,

R DXl I K R KU L ) K U R 7R DD RE 3R AT 4
R SRR

XA PR 4 b o 2 s P 9 9 e S5 R A,
PRI SRR A Y 2R AARFIR T 5
2 AE IR . 7= VLI X R A R g
SCi SRS (b T N S 1] [l S O S I S P AN g
BAKWEZ T 7T i B AR A A ik T
B ER AR Z RS BRSO S B, X
TR S8 U RIS A2 bl iy O B 1 A A7 Joe A3 O i
PO Al LSRR FRAT 7Y (B AR S s B M | Il
PE” AP ORE 0 B AR 5O 5 A= 9 Z R R i
TS Bk LR A L AR Ll < L K AR (BT
Az LR (123 R4 B ff e R RN T4 AN
5™ (BT 3 O S B AR B AR S, 58 R X AR P
Hu B AR 23 S5 TR RE AN, 5 EE L R 2
FEPE DLSEPE | HORE 2881 3 T HLI R 22k
o DAHLBTIst o | b o5 a5k X R PR A
BERAL O BT 2 RE R S AR 2 R 1 D ) R R
(Gordon et al. , 2018 ;Garcia, 2019)

“HFIE] S [a) AR BY Hb TS S 5 T B AR
Ptk , REREHEALAT A 1 G0 H A% 00 b o 35 1A 0, e
FHAEB RGNS AR 2 08 5 7 25 e b
JEEF T AT, 38 2 P R R4 & B el AR
HAAEERGS ARSI S I HLH 5 5e 8 |
SV R AR E I N R (R 2 R ) S5AEY
R LAY 2 M%) B9k & (Parks et al. ,2010;
Crofts , 2019) AR IS 5 20k AL AT Fps k&
& 20 ) Ml BT 42 ( Matthews, 2014 ; Yizhaqa
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et al. , 2017; Brilha et al. , 2018; Gordon et al. ,
2018; Garcia, 2019) , X T L IACHIE | FRARAEBIK
SC ORI SRR Y R R B A S A 2
FEPERY B E RIS, X 75 2 R A B B i TH 21 5
SRR

6 45t

LINDIE S SN 8= D NUTINSI TR S DEZE SN
R R R el 4 Mt 3 T % %56 5 VA B S A 5 2
i RN SENIEL NG P /N A iy 270
HA A AR RSP 5 DIl 235 2 LA 3 = A0 P Aty
BEIF LR AR A 2 AL (Y I —I— o —4%
()" M50 45 4 i JFG I 5 Bl AR 45 P ) ot J 2 52
5 50 e M ol S50 235 A S R A 2 7 L AL el i
BHRAEBRG X EUK ZK M KSR 1
SRR, IR BB SR A S R A e R
FLPE DR AR 2 P B A A AR AE S R SR
F5 W e 5 5 7 R A PR B

Brig . A SCHF b AR )5 B0 7148 56 £ R
RN K T FE 22 28 Pl B I A AR R R A SRR
DA B AT 25 ) B 4 B 2 W) A B SR AT Bl
AR IR ST 53 A 55— R L XA SCH M Tt i
PEABECE L ; R R R B

=

@ A AR R [ A GRS, 2017, M3 5 A A B3 ics. 07.
060. D10. DZ/T 0303-2017

@ e NI E AR BRI £ AR . 2008, ¢ AUEE A i X 43 2 AR
#EYCJI/T 121-2008 ,J816-2008.

© A AN RS E 45 B 2017 AR AN RILFIE A R AR X 5]
(2017 HB1THR) ) (155 B 255 687 45)

O rha A RSN [ 55 Be. 2006, (REE4 BE X4 B4 4] (2006) )

/ Notes

(FE 5 BE2H 474 %5)
@ PRI AT H S BEIMATT. 2017, BT G4 e Ak A
TE.

@ IR AT E S B A T, 2019, K TFH# S LLUE R AR N
FURE H R A R 35 S .

@ WA T A BE. 2008, WiV G—P i 1 = 5 J7 KIRE 7= 1
T R

@ Wit b IR A Be. 2017, Wi YT 5 841 ( GSOE001021 ) | J3 Hif
(G50E002021) i 1 : 5 J7 IX el b 3 2 4% 1

© WA MBI A . 2018, WiiTJ7 ¥ ( G50E001022) i 7 T4
(G50E002022) 1 = 5 X Il Joi A 42 75 .
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On geological investigation and evaluation of Chinese national park

——An example of Baishanzu National Park in Zhejiang Province
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Abstract: By view of the history and objectives of the protected areas’ investigation and evaluation, the

criteria of geological survey and evaluation in the national park are defined to discover geological knowledge of the

Earth’ s “time, space and evolution” , that is to identify both geological events with national significance for the
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national park candidate sites, and the geological mechanism of its naturalness, uniqueness, superlative beauty,
diversity and integrity in order to provide geological support for the conservation and management of the most
important natural ecosystems and natural landscapes there The geological events meeting national criteria in the
Baizushan national park of Zhejiang province are Zircon crystals of Hadean continental materials of 4. 0~4.2 Ga
found in the Mesoproterozoic metamorphic rocks, the volcanic events of the Mesozoic arc—basin acidic magma and
subtropical coastal mountain landform structure of “Peak — Ridge — Hill — Valley (' basin)” from rhyolite
mountain ridge to the valley bottom of granite—metamorphic rocks. The evolution and structure of the landforms are
basic for the park’s most important natural ecosystems, water source area of regional river systems and superlative
natural landscapes. The protection of integrity and process’ s naturalnesss of the geomorphic structure there is basic
for natural evolution of the important ecosystems and sustainable supply of ecologic products.

Keywords: National park; Hadean zircon crystals; Mesozoic rhyolite; the Pacific volcanotectonic belt;
subtropical coastal volcanic mountains
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