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Introduction:  The Tighert eucrite fell July 9th, 

2014 near Foum el Hisn, Morrocco, and was rapidly 

recovered in dry, hot conditions, minimizing terrestrial 

hydraton and oxidation [1]. Tighert is an equilibrated 

and unbrecciated eucrite with equilibrated pyroxene 

(low-Ca pyroxene with exolution lamellae, and augite) 

and plagioclase with granoblastic to poikilitic textures, 

and triple junctions [1]. Minor phases include a silica 

polymorph, ilmenite, chromite, troilite, and Fe-metal 

(low Ni) [1]. The unbrecciated and equilibrated nature 

of Tighert, and it’s fortuituous collection circumstances 

provide an opportunity to assess the spectral effects of 

the terrestrial environment on eucrite meteorites with 

few complicating effects.  

The near (0.3-0.4 µm) and mid (0.2-0.3 µm) ultra-

violet (hereafter collectively referred to as the UV) 

together have been a less thoroughly explored spectral 

range in remote sensing of planetary surfaces. Never-

theless, the UV has long been recognized as containing 

features diagnostic of the presence of many important 

materials, particularly those containing transition metal 

cations (notably Fe and Ti), organic compounds, and 

sulfur species [e.g., 2-4]. Many observations of aster-

oid surfaces in the UV have been made, including by 

the International Ultraviolet Explorer [5], the Hubble 

Space Telescope [6], by the Dawn [7] and Rosetta 

spacecraft [8]. 

The application of laboratory spectral reflectance 

measurements asteroid spectra acquired by telescopic 

or spacecraft instruments can be badly hindered by 

terrestrial alteration in meteorite samples. Terrestrial 

weathering can include the formation of Fe3+-bearing 

materials (commonly Fe oxyhydroxides) that produce 

strong Fe3+-O and Fe3+-Fe2+ electronic transitions [4] at 

ultraviolet and visible wavenlengths. 

 

Methodology: Ultraviolet reflectance (0.2-0.4 µm) 

spectra were measured with an Ocean Optics (Dunedin, 

Fl) Maya2000 PRO – a symmetric crossed Czerny-

Turner miniaturized spectrometer equipped with an 

HC-1 grating and 50 μm entrance slit, giving an effec-

tive sampling interval between 0.48 nm at 0.20 µm and 

0.46 nm at 0.40 µm, and a spectral resolution of ~1.85 

nm throughout. The sensor is a 2D back-thinned linear 

CCD-array (Hamamatsu S10420) with 2048x64 active 

pixels, each 14 µm2. Some of the remaining pixels are 

optically masked to provide continuous dark current 

estimation and subtraction. Sample illumination was 

provided by an Analytical Instrument Systems Inc. 

Mini-DTA light source with a 30 W deuterium lamp 

fed through a bifurcated fiber optic bundle consisting 

of 6 illumination fibers surrounding a central pick-up 

fiber feeding into the detector array. Measurements  

were made by first acquiring a dark current spectrum, a 

reference spectrum, followed by measurement of the 

sample. The average value of the optically masked 

pixels was subtracted from all collected spectra to pro-

vide a more consistent dark current correction. All 

three measurements were made using an identical 

viewing geometry, integration time, and number of 

averaged spectra. The reference and target were both 

placed at the same distance from the end of the fibers 

bundle (~3 mm). and this working distance provides 

optimal signal. The most appropriate definition of the 

instrument configuration is biconical reflectance (the 

fibers have a 25.4º field of view,) with i and e centered 

on ~0º. Spectra were corrected to absolute reflectance 

by ratioing the sample spectra to a calibrated Spectra-

lon® 99% diffuse reflectance standard (AS-01163-

060) corrected to a deep ultraviolet (DUV) mirror. A 

theoretical spectrum of the mirror was provided by 

Edmond Optics, which was adjusted only slightly 

based on standardless measurements. The Spectralon® 

standard was baked and treated to remove impurities 

susceptible to photochemical reactions when exposed 

UV light. The DUV mirror correction removes irregu-

larities (weak absorption below 0.25 µm) in the Spec-

tralon® standard. 

Comparison with other eucrite falls and finds: 

Spectra of the fine-grained Tighert fraction are com-

pared with eucrites recovered soon after their fall: 

Millbillille and Moama; and the eucrite find NWA 

6477. There is a general decrease in absolute reflec-

tance across the UV between Tighert, the ‘fresher’ 

Millbillillie and  Moama, and NWA 6477, along with a 

decrease in overall spectral slope (Fig. 1). The spectral 

influence of Fe3+ compounds produced by terrestrial 

weathering is suspected to be the cause of the de-

creased reflectance due to strong absorptions from 

Fe3+-O charge transfer processes. This highlights the 

value of spectral reflectance measurements on newly 

fallen meteorites, particularly for meteorites thought to 

originate from airless bodies. Using spectra of Tighert 

as the minimum weathering case enables the interpreta-

tion of previous measurements of the UV spectra of 

HED meteorites [9], in particular, an accurate assess-
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ment of the extent of contamination by terrestrial 

weathering. In previous UV measurements of HEDs, 

eucrite powders have consistently showed red-sloped 

and nearly featureless spectra. A weak feature centered 

between ~245-255 nm is discernible the spectra of 

Tighert spectra, this feature has been ascribed to Fe2+-

O charge transfer processes. In contrast with previous 

measurements of UV reflectance spectra of HED mete-

orites, Tighert shows no evidence of an Fe3+-O charge 

transfer band centered near 215-220 nm, consistent 

with minimal terrestrial contamination. Therefore, the 

~245-255 nm feature is very likely an intrinsic, pre-

terrestrial feature.  

 Grain Size effects: Spectra of fine powder (un-

sorted but dominated by the <45 µm fraction) are com-

pared with unprepared rough surfaces in Fig. 2 along 

with a grain size series of the Moama eucrite. Increas-

ing grain size leads to lower overall reflectance and 

lower spectral slope (Fig. 3).  
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Figure 1. Comparison of ultraviolet reflectance spectra 

of the newly-fallen eucrite Tighert with Moama and 

Millbillillie (recoverd within months of their falls), and 

NWA 6477 with (presumably) a much longer terrestrial 

residence time.  

 

 
Figure 2. Grain-size effects in ultraviolet reflectance 

spectra.  

 

 
Figure 3. Spectral slopes (in % absolute reflec-

tance/nm) from 390 to 350 nm, and from 320 to 230 

nm are lower in larger-grained samples.  
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