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Fig. 1 Typical reflectance spectra of the MC2 sediment samples (numbers following the core code MC2 and

representing sampling depths) and the calculation method of trough area in range of 650~700 nm
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Fig. 2 Relationship between the depth-profile changes of 650~700 nm trough
area and S2 in the MC2 sediment cores (a) and their correlation (b)
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Fig. 3 Relationship between the depth-profile changes of PCA loadings

and S2 in the MC2 sediemnt cores (a) and their correlation (b)

2.4 PCAMEAEMALE

HeAE FE 153 (PCAD 4345 4 TR RRIE X OGS A5 dfs 1) 23 A 285
ROE 2 fE 3, ZIIERERTHTERY H PCA /3 Mg R 5
FWEEIIAAI IR AE 7= T3 AR AR PR BT 8 AR S2 A OGP AR B
AR LA S REA K B, B mEBULE R T R
43HTH 650~700 nm Y B2 [A] S EIE R . A 78 431 FH 3L
oA OGRS T B A —E iR BRI . T PCA 2347 78
43T 380~2 500 nm 2 [A] 4 BT A B0 A, AN A5 L
TR TEIR T2 E R, BEARRERMARME;: 5
Ghs S a F R EALS HAAEDITRY TR A 5,
R ERE M U, [R5 A SR R B AR A AT
RAE TR SR FER A A T IR AR N RAE, EHTE
23 22 (055 4 kA P A 7T R 6 B2 i) I 39633 650-700 nm
e BRT AR A 77 S AR B L0 5% s 1 PCA 438 i 42
B T RE 2T 5K 7 T P SE R . LA RN 6 MC2 IR

RS AT ZLAMEREBE A 4 R A1 A B PCA 7 i sef%

References

G A B 3k RE B I T b B I TR ) 2R T ) AE A
P XA LLAM T8 e 1) PCA 73 Bt 2 PRk v fy 52 5 181
TR S — Bl A O 1

2

3 w

HELTAN I A —FhTCH D 5 R B 108 7 55t
Ik AT AN F TR UBEREE R A R g
FIAEAIC TR T WL PCA 4RO 40 BT 07 1 48 T L
ST LIS A HTEE S R BERE I TR 1 T 4L
UM HS IR ) PCA 53745 5 5 2 Wb 0 90 9k = Ay 2
TRl S2 H5 AR Z I 6 BB G A WAL B 47 . % W] PCA
ST 5 SR T S W R B P 3 (A

Bigt: BE PSR TGS r A 2K B AN H i
YRR S R X BEA SRR TR ) S 45

[1] ZHANG Zi-kong, CHEN Xuexiu, REN Peng(3k 755, M5 7. /F M8). Near Infrared Spectroscopy Technology G 4T #8618 43 4
ZR). Beijing: China Agricultural Science and Technology Press(dtat: HE LM RS AL . 1992,



5 10 ] JeikeE S T 2691

[ 2] LIU Xiao-dong, SUN Li-guang. XIE Zhou-qing, et al(X|Bs%, Fhr) ", 8, 2. Quaternary Sciences(A5 PUZEHFFE) , 2002, 22(5) .

483.
[ 3] SUN Jing, LIU Xiao-dong, SUN Li-guang, et al($h i, XIBEZ, #h7) . ). Chinese Journal of Polar Research(#&#i#57), 2007,
19(3): 203.

[ 47 Michelutti N, Wolfe A P, Vinebrooke R D, et al. Geophysical Research Letters, 2005, 32;: 1.19715.

[ 5] Das B, Vinebrooke R D, Sanchez-Azofeifa A, et al. Canadian Journal of Fisheries and Aquatic Sciences, 2005, 62(5); 1067.

[ 6] DasB. Aquatic Ecology, 2007, 41(2): 209.

[ 7] Wolfe A P, Vinebrooke R D, Michelutti N, et al. Journal of Paleolimnology, 2006, 36(1): 91.

[ 8] Michelutti N, Blais ] M, Cumming B F, et al. Journal of Paleolimnology, 2010, 43(2): 205.

[9] LiuXD, Sun L G, Xie Z Q, et al. Boreas, 2007, 36(2); 182.

[10] Cen HY. He Y. Trends in Food Science & Technology, 2006, 18(2): 72.

[117] Butkuté B, Slepetiené A. Chemija, 2004, 15(2). 12.

[12] XU Bin-bin(#HH). Soils(+38) , 2000, 32(6): 281.

[13] Sanei H, Goodarzi F. Appl. Geochem, 2006, 21(11): 1900.

[14] LI Su-ju, WU Qian, WANG Xue-jun, et al(ZZEZ, = f&., %%, 48). Journal of Lake Science GHIJARI%) . 2002, 14, 228.

[15] LIU Xiao-dong, SUN Li-guang, XIE Zhou-qing, et al(XIBEA, #hS2) . WHEE . Z8). Chinese Journal of Polar Research (4 ##/F75) ,
2004, 16(4): 295.

Near Infrared Reflectance Spectroscopy (NIRS):. a Novel Approach to
Reconstructing Historical Changes of Primary Productivity in Antarctic
Lake

CHEN Qian-gian', LIU Xiao-dong'* , LIU Wen-qi*, JIANG Shan'
1. Institute of Polar Environment, University of Science and Technology of China, Hefei 230026, China
2. Instruments’ Center for Physical Science, University of Science and Technology of China, Hefei 230026, China

Abstract Compared with traditional chemical analysis methods, reflectance spectroscopy has the advantages of speed, minimal
or no sample preparation, non-destruction, and low cost. In order to explore the potential application of spectroscopy technology
in the paleolimnological study on Antarctic lakes, we took a lake sediment core in Mochou Lake at Zhongshan Station of Antarc-
tic, and analyzed the near infrared reflectance spectroscopy (NIRS) data in the sedimentary samples. The results showed that the
factor loadings of principal component analysis (PCA) displayed very similar depth-profile change pattern with the S2 index, a
reliable proxy for the change in historical lake primary productivity. The correlation analysis showed that the values of PCA fac-
tor loading and S2 were correlated significantly, suggesting that it is feasible to infer paleoproductivity changes recorded in Ant-
arctic lakes using NIRS technology. Compared to the traditional method of the trough area between 650 and 700 nm, the authors
found that the PCA statistical approach was more accurate for reconstructing the change in historical lake primary productivity.
The results reported here demonstrate that reflectance spectroscopy can provide a rapid method for the reconstruction of lake

palacoenviro nmental change in the remote Antarctic regions.

Keywords Near infrared reflectance spectroscopy (NIRS); Lake primary productivity; Lake sediments; PCA analysis; Antarc-

tica
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