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Structural characteristics and color genesis of yellow silicified scleractinia

GUO Yi-lin and GUO Ying
(School of Gemmology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: Yellow silicified scleractinia has gained popularity in the market due to its unique pattern and beautiful
color. To comprehend the structural characteristics and color origin of silicified scleractinia, three natural yellow si-
licified scleractinia were studied using X-ray powder diffractometry, polarising microscopy, thermal field emission
scanning electron microscopy, UV-visible spectrophotometry, and Raman spectroscopy. There are differences in the
morphology, species, and distribution of quartz particles in the space and the septa area of the scleractinia samples.
The quartz particles will develop along the inner wall to the center, with irregular fine grain, xenomorphic medium
grain, and xenomorphic semidiomorphic coarse grain when the space between the septa and the theca or the coenos-
teum is sufficiently large. The quartz particles are mainly xenomorphic or fibrous fine quartz when the cavity is com-
pressed. In the septa area, the quartz particles are mainly fine quartz. The yellow and brownish-red minerals in si-
licified scleractinia observed under a polarizing microscope were confirmed to be goethite and hematite, respective-
ly. Hematite is the main cause of the yellow color in silicified scleractinia. Due to the influence of coral bone struc-
ture, goethite and hematite always exist in the space of very fine or fine quartz particles in the microcosmic form of
pigment points. They are enriched in the septa area and the margin of space.
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Fig. 1 Schematic diagram of scleractinia bone structure (after Ye Cheng et al. , 2013)
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Fig. 2 The position of scleractinia in zoological classification
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Fig. 3 Photo of yellow silicified scleractinia samples
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Fig. 4 X-ray diffraction pattern of yellow silicified scleractinia and X-ray diffraction pattern showing quartz crystallinity at

different positions of RS-1
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Fig. 5 Microstructure of transverse and longitudinal sections of samples under plane-polarized light
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a—the septa and thecae structure of RS-1on the transverse plane; b—the two-round septa of RS-lon the transverse plane; c—the septa and thecae

structure of RS-2 on the transverse plane; d—the coenosteum structure of RS-2 on the longitudinal plane; e, f—the structure of thecae and septa in

RS-3 and the number and quantity of septum wheels on the transverse plane

2.2.2  AGEHRL RS RIIE S

3 HRE D) T A 2 DX R R XA AN TR R
SFRIEA A SR, ARSI S04k 6 Fi. O
I —F B IE R A 0% . EZAEAE T BIAE N
PRI R RIARRE T 43 B 0 19 25 6 (s ST R 3BT AR
Byas i) F Ak (K 5S¢, B 6b 6¢ 6e) DL K iR 4 3E
A (8] 6a) o OB SRR R 2548 , R

KF 50 wm; @ fILM R G e, EEAFETHIF
NIz (B 5S¢, Bl 6¢.6e) g 41l it 28 118 (F
6a) SR 2 E 52 S Z [ A X3 (1] 6f ) |, BARKL A A
YL R R SE R 20~ 50 umy @ AL A4 4k
AL F7AE T AR 25 1 (1] 6a) LA SCE AR 9
fy 23 e (& 6b . 6¢ e 6f) , £ R /N T 20 wm;
@ BHORA AR A B, FE A T ARBE O (& 6a,



34 RIS ;B AR A A A SR A 25 R R B B (R T 667

6b) , HIEAS 1 wm LN BYARL AT SE ORI E 0 HEFI AL 2.2.3 BB O WRE SR A Rk

JEACTE 70~300 wm BIFEAR ; B fAEF4EAR ) 200k A1 FEDRDE WA e T WL & (R U i, mT LA 2
e FEAFAE T A B S R GAL (K 5e, I/ B0 -0 6 120 T A AR AL, RIRR R XA
6¢.,6f) AL [ A i 25 A (18] 5d, P 6d) i =S5 (] 6a.6b, 18] Ta) o TS B 2k (A il
RAOF/NT 1 wm A7 S BORLE RS R BER T 8 BN - G-\ - Ok, HE-15
100 wm FYILFEIR EANGERTIE7/E NG 0N 2 NN S -3 D RO SN U W L €2

F6 REAATIIIE AL T B e A ah A4 IR
Fig. 6  Microstructure of silicified scleractinia under cross-polarized light
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a—the space composed of coenosteum in RS-1 lacking fibrous fine quartz; b— the space in a calice in RS-1 lacking xenomorphic medium-grained
quartz and comb fine quartz; c—the space in a calice in RS-2 lacking comb fine quartz; d—the area between the coenosteum in RS-2 consisting only
of fibrous fine quartz; e—the space in a calice in RS-2 consisting of comb and fibrous fine quartz; f—the space in a calice in RS-3 lacking xenomo-

rphic-hypidiomorphic coarse-grained quartz and comb fine quartz
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Fig. 7 Microscopic images of silicified scleractinia in cross-section under cross-polarized light
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a—ryellow-maroon minerals in the form of pigment spots in the interstices of quartz grains; b—yellow-maroon minerals radially distributed

on quartz substrates
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Fig. 9 The backscattered electron image and the energy spectra of the yellow-maroon mineral
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