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Spectroscopic characteristics of copal resins from six different origins
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Abstract: This paper presents a comparative study of the spectral characteristics of copal resins from six different
origins: Russia, New Zealand, Borneo, Madagascar, Colombia, and Sumatra. The study uses gemstone microsco-
py, infrared spectroscopy, ultraviolet fluorescence observation, and three-dimensional fluorescence spectroscopy to
identify the characteristics of the resins. The results indicate that the infrared spectra of Borneo and Sumatra copal
resins are mainly characterized by four absorption peaks in the range of 3 000~2 800 cm™, absorption peaks at
1 708 cm ™' and a shoulder peak at 1 732 em™', a weak absorption peak at 888 ¢cm™'. Similarly, the main features
of the infrared spectra of New Zealand copal resin are three absorption peaks in the range of 3 000~2 800 ¢cm™' and
weak absorption peaks at 1 642 and 888 c¢cm™'. The infrared spectra of copal resins from Madagascar, Colombia,
and Russia exhibit similarities, with three combined characteristic absorption peaks associated with C=C, a strong
absorption peak at 1 692 cm™, and two absorption peaks of comparable intensity at 1 270 and 1 180 ¢cm™. Under
long-wave UV fluorescence, the fluorescence intensity of Borneo and New Zealand copal is stronger than that of res-

ins from other origins, but the fluorescence intensity of Borneo copal is significantly stronger and the fluorescence
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intensity of Madagascar copal is the weakest. Borneo and Sumatra copal resins emit three typical peaks at 445, 474

and 505 nm, which can be optimally excited by 416, 447 nm. The strongest emission peak of New Zealand copal is

at 385 nm, which can be best excited by 352 nm. The strongest emission peak of Russian copal is at 399 nm,

which can be best excited by 354 nm. The strongest emission peak of Colombian copal is centered at 470 nm,

which can be best excited by 400 nm; and the relative fluorescence intensity of Madagascar copal is the weakest,

the strongest fluorescence peak is at 465 nm, which can be best excited by 378 nm. It was concluded that the fluo-

rescence and infrared spectroscopic characteristics of the copal resin could provide a basis for the identification and

classification of the resin.
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Fig. 1

Distribution of copal resin samples from different origins
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Fig. 2 14 pieces of copal resin sample from six different origins
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a, b—Sumatra copal resin; ¢, d—Russia copal resin; e—Colombia copal resin; f—Borneo copal resin; g, h—New Zealand copal resin;

i~I—Madagascar copal resin
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Fig. 4 Infrared spectra of copal resin from six different origins
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Fig. 5 Fluorescence characteristics of copal resin from different origins under long-wave UV (365 nm) and short-wave
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5B B 1 LM 7E 1390~ 1 350
em”™ FEAE 3 AU, IFLL 1 384 em™ MRV 1Y 5 1 Ak
K I IR R A A B AR 05 Sy e ki 75 R ( Koc-
sis et al. , 2020) . H I, £ X7 EDBE K By R B 05 7 1
() Class 11 ZEA8 AR AW 5T E— AR SE T H F 200 e
i ARG W) T 53 ( Anderson et al. , 1992) , ZRSCHT
GERITRT 128 IR 25 Y AT L A% i 7 21 5 1 Fn = 4
PR 5 Koesis 5 (2020) 1 Anderson %
(1992) HBIFSE— L, HEIN I3 17125 155 A0 22 25 Y AT 1L 119
IR RS S TR &R, ENJeAb A B AR5 TR ik
TE S Bl BR 0 ot (424 23 ~5.33 Ma) ,
Kosmoswska-Ceranowicz 25 (2017) $2 75 15 i 5 %
XU i v B AN 325 B i IR AL A
WS UESE | LEAS BT FE I8 12 AT EL B B A o P
P HL A Y AR A R HE DU AT R R kLl T Bl i
B

[FIERE, S35 7 i B4 LR Bl 1 20 40 Sl 3
= HE G RAE = BT, B0 B AT A A AT 5 A [+
HIAE Y o W, I AT RE LR DT T AR LAY b BT 2 . AR SC
Ih IR T InEE S 2L AME I AE 1700 em™ BiFET 4 R 1K
ISR FE KT 1730 em ™' 4L, 55 Delclos %5 (2020 ) B 5%
GOR—F R LAYV N GRS, BHE T A
B R IR T 8 2K 28 1 2 BR A b, 78 BB T [R) 2 1
(425 2.3~0.2 Ma) (Coward et al. , 2018) .
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B LA U5 R B AT

K HARE W BTG = BN Ik e
FEME RN T 1 2& B 0 6 /AN [] 7= b Aoy L ARG i 1 56 Ah ¢

JEWLEE MG 3% 7 S5 FRIEAE R 1 P b AT T IH g0
B

F 1 B BRAE R A0S FHFEXT L

Table 1 Comparison of spectroscopic characteristics of copal resin samples from various origins
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References

Anderson K B, Winans R E and Botto R E. 1992. The nature and fate of
natural resins in the geosphere-Il. Identification, classification and no-
menclature of resinites| J]. Organic Geochemistry, 18(6) ; 829~841.

Brody R H, Edwards H G M and Pollard A M. 2001. A study of amber
and copal samples using FT-Raman spectroscopy[ J]. Spectrochimica
Acta Part A—Molecular and Biomolecular Spectroscopy, 57 (6):
1325~1 338.

Bai Feng, Liang Huifang and Qu Hongting. 2019. Structural evolution of
burmese amber during petrifaction based on a comparison of the spec-
tral characteristics of amber, copal, and rosin[ J]. Journal of Spec-
troscopy, 2 314~4 939.

Bellani V, Giulotto E, Linati L, et al. 2005. Origin of the blue fluores-
cence in Dominican amber[ J]. Journal of Applied Physics, 97(1) .
016101.

Coward A J, Mays C, Patti A F, et al. 2018. Taphonomy and chemotax-
onomy of Eocene amber from southeastern Australia[ J]. Organic
Geochemistry, 118: 103~115.

Chekryzhov 1 Y, Nechaev V P and Kononov V V. 2014. Blue-fluorescing

amber from Cenozoic lignite, eastern Sikhote-Alin, Far East Russia:

Dai Lili, Shi Guanghai, Yuan Ye, et al. 2018. Infrared spectroscopic
characteristics of Borneo and Madagascar copal resins and rapid iden-
tification between them and ambers with similar appearances [ J].
Spectroscopy and Spectral Analysis, 38(7): 2 123~2 131 (in Chi-
nese with English abstract) .

Delclos X, Peiialver E, Ranaivosoa V, et al. 2020. Unravelling the mys-
tery of “Madagascar copal” : Age, origin and preservation of a Re-
cent resin[ J]. Plos One, 15(5).

Kocsis L, Usman A, Jourdan A L, et al. 2020. The Bruneian record of
“Borneo Amber” ; A regional review of fossil tree resins in the Indo-
Australian Archipelago[ J]. Earth-Science Reviews, 201.

Kosmoswska-Ceranowicz B, Sachanbinski M and Lydzba-Kopczynska B.
2017. Analytical characterization of “Indonesian amber” deposits; Evi-
dence of formation from volcanic activity[ J]. Baltica, 30(1); 55~60.

Li Yingying, Zhang Zhiqing, Wu Xiaohong, et al. 2022. Photolumines-
cence in Indonesian fossil resin[ J]. Spectroscopy and Spectral Anal-
ysis, 42(3) . 814~820 (in Chinese with English abstract).

Naglik B, Kosmowska-Ceranowicz B, Natkaniec-Nowak L, et al. 2018. Fos-
silization history of fossil resin from Jambi Province (Sumatra, Indone-
sia) based on physico-chemical studies[ J]. Minerals, 8(3): 95.

Xu Jingou and Wang Zunben. 2016. Fluorophotometric Analysis[ M ].
Beijing: Science Press (in Chinese).

Yang Yiping and Wang Yamei. 2010. Summary on organic components and
relevant spectral characteristics of amber and copal[ J]. Journal of Gems
& Gemmology, 12(1): 16~22 (in Chinese with English abstract).

Zhang Zhiqing, Jiang Xinran, Wang Yamei, et al. 2020. Fluorescence spec-
tral characteristic of amber from Baltic Sea Region, Dominican Repub-
lic, Mexico, Myanmar and Fushun, China[ J]. Journal of Gems & Gem-

mology, 22(3): 1~11(in Chinese with English abstract).

Bt 32 228 STk

RIZEH, WEOCHE, % WF, %5 2018, BEW WA T T AT B RS B
LLAMGIERAIE B 5 AM A L SR E A e e I (1] il 5
ST, 38(7) : 2 123~2 131.

A, kBT, R4, %2022, ENERVEWALARBEREECR
JERAERFFE[J]. Gk 56T, 42(3) : 814~820.

WaH, TR, 2016, LTk M]. dbat: Bl Rt

W—, TAEF. 2010. BEHISHTERINR A HLRS B L2 AR LR
W] EAMEAFRIRE, 12(1): 16~22.

AR, WK, MR, 45 2020, N[ LBE A &R R = 4
POUIRARIE 1], FORMEAERNE, 22(3): 1~11.





