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ABSTRACT

This report presents short-wave infrared spectroscopic data acquired
from both core and powdered samples collected during Ocean Drilling
Program Leg 193, from Holes 1188A, 1188F, and 1189A, using a Porta-
ble Infrared Mineral Analyzer reflectance spectrometer. The distribution
of alteration minerals detected using this method for each site is pre-
sented.

INTRODUCTION

During Ocean Drilling Program Leg 193, a series of holes was drilled
within the PACMANUS hydrothermal field located along the Pual Ridge
in the Manus Basin, within the territorial waters of Papua New Guinea.
This cruise aimed to investigate the three-dimensional nature of the
volcanic architecture and structural, hydrological, alteration, and min-
eralization patterns of an active felsic-hosted hydrothermal system in a
backarc basin setting. The area contains zones of low-temperature dif-
fuse hydrothermal venting and high-temperature focused venting with
associated sulfide chimneys. A detailed description of the geological set-
ting of this area may be found in Binns, Barriga, Miller, et al. (2002).

Short-wave infrared (SWIR) spectrometry was conducted on board
the JOIDES Resolution during Leg 193 and during postcruise research to
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aid the identification of fine-grained alteration minerals and to help to
delineate their mineralogical assemblage. The results of the spectro-
scopic analysis of core material and powdered samples from Sites 1188
and 1189 are presented in this report. Site 1188 was drilled in a zone of
hydrothermal activity characterized by lower-temperature, more dif-
fused venting at the Snowcap site. Site 1189 was drilled in an area of hy-
drothermal activity characterized by higher-temperature, more focused
venting with associated sulfide chimneys and known as Roman Ruins.

METHODS

Spectroscopic analyses were conducted on samples recovered from
Holes 1188A, 1188F, 1189A, and 1191A. No onboard analyses were con-
ducted on samples from Hole 1189B or powdered samples from Hole
1188F due to equipment malfunction.

The spectroscopic analyses were conducted using an Integrated Spec-
tronics Portable Infrared Mineral Analyzer (PIMA) II, measuring the
spectral range between 1300 and 2500 nm, in 2-nm increments.

The analyses were conducted on samples taken directly from the
cores and on the powders produced for onboard X-ray diffraction
(XRD) analyses. Core samples were analyzed after they were air-dried in
the core trays. A 1-cm2 area of the core was analyzed where possible ev-
ery 10 cm. Additional measurements were taken when features of addi-
tional interest such as vein material, alteration halos, and other areas of
distinct alteration were observed. Powdered samples were measured in a
petri dish with the PIMA calibrated to eliminate the effects of measure-
ment through the glass.

Qualitative analyses of the spectra acquired were conducted using
the “Integrated Spectronics PIMAView 3.1” software, combined with vi-
sual analysis of the sample spectra. Analysis of the spectra was carried
out using hull-corrected data. All reflectance spectra were processed to
remove the reflectance hull by applying a baseline “hull quotient” cor-
rection to the spectral data (Pontual et al., 1997). Relative abundance of
each mineral identified was calculated applying the ratio of the hull-
corrected depth of each mineral’s diagnostic absorption feature and the
overall range of the hull-corrected range for each spectra. More sophis-
ticated methods for determining mineral abundance were not em-
ployed because of the generally poor quality of the spectral data. Illite
composition was calculated by determining the position of the primary
AlOH absorption feature occurring between 2180 and 2220 nm. AlOH
absorptions occurring around 2180 nm in samples containing illite
generally suggest a paragonitic illite composition, with absorptions
around 2205 nm suggesting a “normal” potassic composition and ab-
sorptions around 2220 nm suggesting a more phengitic composition
(Pontual et al., 1997).

RESULTS

Core sample analysis SWIR spectrometry was most successful with
samples from Holes 1188A, 1188F, and 1189A. Little success was
achieved with samples from Sites 1190 and 1191 because of the glassy
nature of the material. Mechanical malfunctions of the PIMA resulted
in impossibility to analyze the XRD powders from Hole 1188F or any
material from Hole 1189B.
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Illite, chlorite, and pyrophyllite were the major clay minerals identi-
fied during qualitative analysis of the data. All three minerals were
found in samples from Snowcap (Site 1188), while only illite and chlo-
rite were detected at the high-temperature Roman Ruins (Site 1189).
The distribution of these minerals at each of the sites is shown in Fig-
ures F1 and F2. Spectroscopic data for both of these sites are presented
in Tables T1 and T2. The composition of illite at Site 1188 ranges be-
tween paragonitic to potassic. In Hole 1188F, a distinct trend is shown
by illite, which becomes more potassic in composition with depth (Fig.
F3). At Site 1189, illite was generally potassic in composition (Fig. F4).
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F1. Summary of alteration phases, 
Site 1188, p. 5.
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F2. Summary of alteration phases, 
Site 1189, p. 6.
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T2. PIMA analyses, Hole 1189A, 
p. 10.

F3. Illite composition, Site 1188, 
p. 7.
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F4. Illite composition, Site 1189, 
p. 8.
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Figure F1. Summary of alteration phases detected at Site 1188. The width of each dot on the graph indicates
the abundance of each mineral as determined by qualitative analysis. TD = total depth.
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Figure F2. Summary of alteration phases detected in Hole 1189A. The width of each dot on the graph in-
dicates the abundance of each mineral as determined by qualitative analysis.
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Figure F3. Illite composition at Site 1188 as suggested by the position of the primary AlOH absorption
around 2180–2220 nm. TD = total depth.
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Figure F4. Illite composition in Hole 1189A as suggested by the position of the primary AlOH absorption
around 2180–2220 nm.
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Table T1. PIMA analysis, Holes 1188A and 1188F. (This table is available in an oversized format.)
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Table T2. PIMA analyses, Hole 1189A. (This table is available in an oversized format.)
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