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Abstract

The research of beach rock has become a multidisciplinary and comprehensive field, which is of
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great significance for understanding the evolution process of the earth and improving the utiliza-
tion value of the earth resources. In this paper, physical scanning and microscopic observation are
used to analyze the morphologic characteristics and mineral composition of the bid sample ob-
tained along Chidatan roc in Sanmen, so as to further analyze the characteristics of its sedimenta-
ry environment and put forward preliminary protection measures. This study found that Sanmen
beach rock was seriously damaged by human activities and external forces of nature. The sample
porosity is above 29%, mainly composed of granitic breccia (quartz + plagioclase + potassium
feldspar) cemented bioclasts (calcite). This indicates that the formation of Sanmen beach rock has
a strong hydrodynamic effect, which may be generated in a catastrophic environment. It also in-
dicates that Sanmen beach Rock is in urgent need of protection. The results of this study provide
some reference for the study and protection of beach rock in Zhejiang Province and even the
whole country.
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1. 5|8

HEMEA R B0 M A RS P9 PR BB ik (T 2 BRI ) e & i DU R 0 T ) — g e
BRI BRI A 4 FLRR A N BT A RIS [1] (2] e 1 vl s BAE I BB —, X
WA T AR R A DU SR A S A LA R By L (2], RO A AhaEE
FIBE TR — o AT 20 122 50 SEAUETFARRNTT AT HEMES IR T TAR[3] [4] [5] [6]. B A XSEEMES
WHTELAT 20 tHhad 60 FEAR, IR TR E E BT FEMES dr a8 “HpiRaRa” , JR 3T T YT
TE7]o MoJa B 2 AW BB M (B P AEAREE . AR T R B TE NI N GO A
[8]-[14], — M yigEA E B oA+ I WA [15], (R RS 5 2 B 70 R DLMES H # A b A2
AL AT CLER A BRI 16]. B IEMES ORI A IL, (e (B 22 2 3 0 LA U, il B
R AT IREATIR NGRS [17], XA . = & A0 BeaIM B, iRai ks
fiE HEMES I 0, HEMEE B0y MR AIETHRE . T AR AR SRS A 1R R SRR
WITAE[18]-[24]. M2, WMEETTTECEMAN— N2 ¥R GEtENS, WREIMRY:. 7%, a0
O HERIESE L A WAL ERE, X T A BRI A R AR s ER B R AR B A
BR S IRZ BN =1 TS FEARF AL 3 2 W 7E[15] [17] [18] [25] [26], {HZ HHTIESA FE XN =
[ THREMES B DRA J5 THHEOE R TE . A SCEBGHT =1 TR a AT AR, XA s, IR,
TEBURFALA AL RSGREAT IR T, ATE— 2 o S s A ), JF4R AP R X 3
2. MBI

AW TN =T E U AR e M T AE AT 1B AMNIIR, R TR IR S s B SRR, JEXER
SRR AT T CT F4 . 4 B A1 ARSI - XRD i 2 B W45 70 i T FORSURHAE L ™ P 2H LS5 (R
a5 AT A 1), IRt T IR A . AU S AL T = 1T B IR, Bl AT
AR RS ), S A DXL A 1.
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Table 1. Sample number and test method
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Figure 1. Location of the study area and distribution of beach rock
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M BT AL TS 55 FE 20 400 Ko WEMEA BRI T R0 p AT 28°5644"N, 121°4321"E, K45 300 K.
M B DR S AP I 5 e, 24 B /0 B M REE R A, RifR— M 2~3 oK, ANais 8~10 H K.
MEA T RONE R N60°, i) NW, RHA 57 1RSS5 (LA S g s #2510y, B A R o,
EE RS NANTY, b8 VLSRR, R RTIE 1K, HR RS HARZE R, Rk B BRI XU RHZEE[25] [26].
WS 2L IR A R C e, HEAL RN 2936 + 193 4F B.P.. A5t BT dMES PR & Fhn A
MR LI 2,

3.2. TUSRAHE

FEd A RS, L AAEYIEE IR A TR, FIRIESR CT 3 RGOSR 5 BUa DA dhik AT
CT #3470 #, S5 G 1 BB A, Jo IR I T SR L AR B EHR B, of B b A8 1) A ] (U7 v AT B4
G T 2R =B, IR ALBE I B OEEAT TR 3). FIRIRE i b 2 BN BT, FLRRE
BIHE 29% L b, SLBREERILAR 2. RYIEMES 105 EANSR RN,  [FIN FLRREE Mg in 1 ik, A
DA AT IR, it — 20 PR AR S 1) ) 27 5%

e PR SLRR LR R W] 1 AR — ELORUE A IR R RE IR F T HES, R 28 id 2 Yotk [m14EF2
Aoz, D52 SRR 0B B AN A AE[27]. BRIk, =T JEMES [ 7 DT 3 Jd /2.
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Figure 2. Beach rock occurrence and photos of hand specimen
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Figure 3. 3D reconstruction of porosity
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Table 2. Porosity of CT scan
= 2. CT HmFLIRE

ETRS) FLIEEE (%)
a 32.63
b 34.1
¢ 34.66
d 29.16
e 29.17
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FIH SR LA b S O FE TS, BN REE W 4.

FEdh a WAEE PSRRI R BT WREAERTTRA, EEE EKA. SCA. BB ST Y. TiRA
(Cal)$i N BRRK R ZRDIR, DAL H 50%. AFQz)EAZ ARUIR. FERDIR, 2015 25%. DEK
BRI, ATRERAIK A (KEs) RHEAPHET Y, 2115 10%.

P b WA TSR R B YR AR R, SR ELREKA. SCA. BB ST Y. A
(Cal)TEBE N EZE 2 RR, 732015 40% . 41 95(Qtz) ZRLIR, 2515 20% - D B KA K™ )] B # K A (K fs)
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Figure 4. Typical minerals under microscope
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RHEKAKE) . RHCAPHET Y, 25 15%.

FEdh e WAEE PSRRI R BT YR AENITFA, E5E EKA. A HERT ST Y. TiEA
(Cal)fEBE F EEERDIR, AL 50%. A% (Qtz) ERUIR. FERLIR, 204 25%, DEKART Y, "kt
RO KS). RHEACPHET Y, 294 10%.

3.3.2. XRD # ¥IHR 7t

XF S AFRESITRE T XRD B LR AT, G5B L2 3. FES I B YN A e TR R
R B CANE ST Y. Kb aafya 2282y, LEER0EERK, 50k
18.5%~34.8% (P33 27.2%) 1 37.6%~63.4% (*F-3 48%); FHA R KA IR 2, JEEIN 4.7%~11.6% (F1
7.4%) 1 3.2%~4.4% (V35 4%): B L& EBONE, SMmIEHEN 6.4%~8.5% (1) 7.4%); B4,
iR S SR SCR IR, 5N 1.1%~5.0% (71 3.0%), 1.1%~5.5% (3 3.1%).

Table 3. Analysis results of tectonite minerals (absolute content of sample composition %)
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TS A KA RHA JifgA B A it Total
a 252 33 7.4 542 1.8 1.7 6.4 100.0
b 185 32 4.7 63.4 1.1 1.1 8.0 100.0
c 31.8 4.4 7.0 385 5.0 4.8 8.5 100.0
d 34.8 49 11.6 37.6 1.9 2.6 6.6 100.0
e 25.6 4.0 6.3 46.3 5.5 5.0 7.3 100.0
PEIE 27.2 4 7.4 48 3.1 3.0 7.4
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