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Introduction: Since the Tagish Lake meteorite
fell in January 2000, the assumed one-of-the-kind
meteorite has become the hottest issue among a
diversity of scientists. Meanwhile, as the physical
origin of the meteorite in our solar system, D or T
asteroids have been suggested by Hiroi et al. [1, 2]
based on comparison of their visible-near-infrared
(VNIR) reflectance spectra. While it is probably still
true that the Tagish Lake meteorite is possibly the first
recovered sample from a D or T asteroid as a meteorite
fall, we report in this paper that the meteorite
WIS91600 may actually be the first recovered sample
from one of those asteroids as a meteorite find.

Data Source and Experimental Procedure:
VNIR reflectance spectra of T and D type asteroids [3-
5] have been averaged. The 3-um spectral data for
asteroids 511, 308, and 773 were taken from [6-8].
Asteroid 511 Davida is classified as C type, 308
Polyxo as T or D type, and 773 Irmintraud as D type
[9-10]. Bidirectional VNIR reflectance spectrum (0.3-
2.6 um) and off-axis biconical FT-IR spectrum (1.7-25
pm) of the Tagish Lake sample (ground powder of
<125 pm) were taken from [2]. Same spectral meas-
urements have been performed for a similarly prepared
sample of WIS91600. In addition, off-axis biconical
FT-IR spectra of samples of CI1 chondrite Orgueil
(<100 pum) and CM2 chondrite Murchison (<63 pm)
have been measured for comparison.

Asteroid-Meteorite Connection: VNIR reflec-
tance spectra of the Tagish Lake and WIS91600 sam-
ples are compared with the T/D asteroid average spec-
trum in Fig. 1. They are scaled to fit with one another
in the visible wavelength range. The WIS91600 sam-
ple shows an even more similar VNIR spectrum to the
average T/D asteroid spectrum than the Tagish Lake
sample. Spectral variation among individual T/D as-
teroids and viewing geometry effects are shown in [1-
2], which does not seem to change this conclusion.

The 3-pum hydration band features of WIS91600
and Tagish Lake are compared with those of asteroids
511 Davida, 308 Polyxo, and 773 Irmintraud in Fig. 2.
Tagish Lake shows a 3-um band feature which is con-
sistent with a C asteroid 511 Davida but different from
a D asteroid 773 Irmintraud. On the contrary, in the
VNIR range, Tagish Lake is similar to D/T asteroids
but different from C asteroids.

On the other hand, WIS91600 shows a very similar
3-um feature to a T/D-type asteroid 308 Polyxo, if one
peculiar data point of Polyxo at 3.5 um can be disre-
garded and its VNIR spectrum shows a near-perfect
match with the average T/D asteroid spectrum as
shown in Fig. 1. The VNIR spectrum, especially its
continuum slope, is believed to be strongly affected by
the amount of carbon and other opaque phase, while
the 3-um band feature shows characteristics of the
component hydrous minerals.
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Fig. 1. Bidirectional visible-nearIR reflectance spectra of Tagish
Lake and WIS91600 meteorite samples (<125 pum) in comparison
with the average telescopic spectrum of the T/D asteroids [3-5].
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Fig. 2. Off-axis biconical reflectance spectra of Tagish Lake and
WIS91600 meteorite samples (<125 um) in comparison with the 3-
um telescopic spectra of asteroids 511, 308, and 773 [6-8]. Reflec-
tance values are normalized at around 2.45 pum in wavelength.
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Characterization of the 3-um Band Feature:
What is the relationship of the Tagish Lake and
WIS91600 meteorites with common CI and CM chon-
drites from the viewpoint of the 3-um band features?
In order to compare the characteristics of the 3-um
band due to hydrous mineral components, the 3-pum
reflectance spectra of these two meteorite samples and
Orgueil (CI1) and Murchison (CM2) samples have
been processed as follows. Natural log of each reflec-
tance spectrum in the wavelength range of 2.6-4.1 um
was calculated, a linear continuum which contacts with
the natural log spectrum at around 2.65 and 4.1 um
was subtracted from the spectrum, and the obtained
continuum-removed spectrum was normalized to -1 at
the wavelength of 2.9 um. The results are shown in
Fig. 3.

As seen in Fig. 3a, at first glance WIS91600 looks
similar to Orgueil in overall 3-um band shape, while
WIS91600 shows almost exactly the same spectrum
with Tagish Lake from 2.9 to 3.3 um. On the other
hand, if we pay attention to only the existence of indi-
vidual bands, disregarding their relative strengths, as
indicated in Figs. 3a and 3b, we can obtain a compari-
son result summarized in Table 1. WIS91600 shares
many absorption bands with Tagish Lake and some
with Orgueil. The 2.71, 2.72, and 2.724 pm bands are
so close to one another that they may be due to the
same kind of hydrous mineral with different composi-
tions. Concerning those features, Tagish Lake seems
to show a combination of WIS91600 and Orgueil.
Whereas a more quantitative analysis is definitely
needed to characterize the 3-um hydration bands of
these meteorite samples, WIS91600 is surely not an
ordinary CM chondrite such as Murchison [11]. It is
likely that WIS91600 have many hydrous component
minerals with Tagish Lake and some with Orgueil.

Table 1. Comparison of 3-um Band Features of Tagish Lake,
WIS91600, Orgueil (CI1), and Murchison (CM2) Samples.

Sample Estimated band center wavelength (um)
271 1272 2724 | 2.77 | 2.82 | 2.94 | 3.13
Tagish Lake ? ? Y Y Y Y Y
WIS91600 Y Y Y Y Y
Orgueil Y Y Y Y
Murchison Y

Summary: We have newly identified the meteor-
ite WIS91600 as another possible sample from a D- or
T-type asteroid. Reflectance spectral analysis suggests
that WIS91600 and Tagish Lake have similar carbon
content and kinds of hydrous minerals, part of which
are shared by Orgueil (CI1) meteorite. WIS91600 and
Tagish Lake may represent a variety in composition
and/or the degree of acqueous alteration among the D-
and T-type asteroids.
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Fig. 3. Continuum-removed and scaled natural logarithm reflectance
spectra spectra of Tagish Lake, WIS91600, Orgueil (CI1), and Mur-
chison (CM2) meteorite samples. (b) is an expanded view of (a).
Each line or arrow indicates similar absorption band features among
different meteorite samples.
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