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SPECTROMETRIC MEASUREMENTS OF TERRESTRIAL AND LUNAR BASALTS

Denitsa Borisova, Rumiana Kancheva
Solar-Terrestrial Influences Laboratory, Bulgarian Academy of Sciences, 1113 Sofia; dborisova@stil.bas.bg; rumik@abv.bg

ABSTRACT. Reflectance spectroscopy is a rapidly growing science that could be used to derive significant information about mineralogy.
Absorption bands in telescopic spectral reflectance of the moon and other solar system objects are potential for obtaining mineralogical and
chemical information. Real land and solar bodies’ covers are mixtures of materials and the theory of mixed spectral classes is an efficient method to
study various rocks and minerals. Laboratory spectral measurements of basalt samples have been performed in the visible, near infrared and
thermal infrared bands with multi-channel radiometers. Basalts are mixed classes of their rock-forming minerals and the data obtained have been
used to illustrate the application of spectral mixture analysis for mineralogical and chemical differentiation.

CNEKTPOMETPUPAHE HA 3EMHU U NNYHHWU BA3ANTU
Henuya Bopucoea, PymaHa KbHyesa
Llenmpan+a nabopamops no cibHYeso-3eMHU 8b3delicmeus, bAH, 1113 Cogpus; dborisova@stil.bas.bg; rumik@abv.bg

PE3IOME. CnekTpoMeTpupaHeTo Hamupa NMpuroxeHne BbB BCe noBeye o6MacT Ha HaykaTa M MpakTukaTa M YCrielHo ce M3nonssa 3a
rnonyyaBaHe Ha BaxHa MH(OpMaLMs B MuHepanoruaTa. MonyyeHuTe AaHHW B PesynTaT Ha CrieKTPOMETpUpaHeTo Ha JlyHaTa 1 gpyru oGekTH B
CnbHYeBaTa cicTeMa CbabpXaT NoTeHUManHa uHGopMaLms 3a XMMUYHUS U MUAHEpanHUs UM CbCTaB. PeanHute MOBBPXHOCTU NpeAcTaBnssar
cMecK OT MaTepuany. TeopusiTa 3a CMECEHTe KracoBe e eauH edkaceH METoZ 3a U3ydyaBaHe Ha ckan 1 MuHepanu. B HacTosiwarta pabota ca
MpoBeaeHN NabopaTopHU CMEKTPOMETPUYHM M3MepBaHWs Ha GasanTit BbB BUAUMMUS, ONU3KMS MHKPaYepBeH M TOMMMHHWS WH(payepBeH
[1anasoHn C MHOTOKaHamnHu paavoMeTpu. basantute ce pasrnexnar Kato CMECEHM KIacoBe OT OCHOBHUTE UM CKanooGpasyBally MUHEpanu.
MonyyeHnTe AaHHN UMICTPUPAT EAHO NPUMOXEHNE Ha aHANM3a Ha CNEKTParHM CMECH 3a OLEHKa Ha MAHEpPanHUA ChCTaB.

Since the earliest days of spectroscopic remote sensing Figure 1 presents reflectance spectra of lunar and terrestrial
(Spiridonov et al., 1983) of the lunar surface electronic basalts. For both type curves (Fig. 1a) it is seen typical of the
transition bands exhibited by lunar soils and rocks in the visible iron minimum to about 1 um. The iron absorption at 1.0 um is
and near-infrared regions of the spectrum are used to reduced in depth according to it content and it is deeper for
determine mineralogical composition (Adams, 1974). The lunar samples because of more iron content compared to
interpretation of reflectance spectra of unknown materials terrestrial ones. This advantage spectral data analysis is
requires an understanding of how the reflectance of different necessary for further rock and mineral detection.
components combines into a single curve. An efficient method
for spectrometric data processing is the mixed classes’ theory Another spectral range is thermal one (8-12 pm) which is
(Mishev, 1986). The real land cover is a mixture of materials at very interesting for mineral and rock investigations. But it is too
just about any scale we view it. Rocks are mixture of their rock- hard to stabilize radiometer systems in measuring. In STIL-
forming minerals. A special case for remote sensing is iron- BAS in collaboration with IE-BAS the IR-1 (infrared radiometer)
containing  rock-forming  minerals  because they are is constructed (Ferdinandov, Tsanev, 1993). The obtained
widespread. results as spectral curves are presented in Fig. 1b.

Description of measured basalt samples: 1 - terrestrial Plot of NIR=0.8 um versus Red=0.62 um reflectance are
samples are light grey porphyritic rock with green olivine presented in Figure 2. It is clearly seen that terrestrial and
phenocrysts; a dark grey slightly vesicular rock consisting of  |unar basalts fall on a well-defined rock line. This dependence
black and light green phenocrysts; vesicular sample with small is successfully applied for establishing rock baseline (Elvidge,
phenocrysts; 2 — lunar samples are mare regolith. In the Lyon, 1985).
present investigations laboratory spectral measurements of
basalt samples are performed in the visible and near infrared Figure 3a shows relationship between the iron content as
bands with multi-channel radiometer SPS-1, designed and FeO and reflectance ratio 0.8 um/1.0 um. Lunar and terrestrial
assembled in STIL-BAS (Vnues, 2000; Mishev, lliev, 1992). basalts are almost the same in mineral composition but with

different iron content in samples. It can be clearly seen two
clusters forming by lunar and terrestrial basalts. This relation
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based on content of widespread iron in rock-forming minerals In Fig. 4 the terrestrial and lunar basalts are presented in the

could be used for detection of various iron-containing minerals 2-D space of different spectral reflectance ratios. The ratios are

and rocks. chosen in relation to the sensitive to iron content range 0.8-1.0
um (see Fig.1a).
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The present study is closely related to many international
programs for the investigation of Moon, Mars and other planets
of the Earth system.
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for lunar samples.
Fig. 4. 2-D space of different spectral reflectance ratios
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Detailed spectral data analysis including the theory of mixed
classes and other methods (continuum removal) to isolate
reflection and absorption features could certainly improve the
success of distinguishing rocks and minerals.
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