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Introduction

Lacustrine sediments from piston cores are used to reconstruct
past climate variability (Talbot and Allen, 1996). For the
present study, a sediment core was analyzed from Lake
Tanganyika, located in western Tanzania, East Africa (Figure
1). East Africa is an important place to study paleoclimatology
due to its equatorial position, its relationship with the EI Nifo
Southern Oscillation (ENSO), and the interaction between
the regional precipitation of the area and the Intertropical
Convergence Zone (Nicholson, 1996). Lake Tanganyika is of
particular interest due to its old age and excellent sedimentation
record. In addition, the study of well-laminated sediments from
Lake Tanganyika is useful for the display of compositional
changes and the development of chronologies (Cohen et al.,
submitted; Schnurrenberger et al., 2003).

Long-term climate change in a lake system can be characterized
by diverse analyses of cores. We chose to focus on yve separate
methods T Loss-on-ignition analysis of organic matter, water
content, smear slide studies, detailed visual description and
logging, and grain-size analysis. Separately, each data set can
tell very little about the climate record, as each record can be
inpuenced by numerous factors other than climate. However,
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Figure 1: Geographic map of the Kalya region with coring locations
and seismic survey lines performed in 2004 (courtesy of J. Russell,
C. Gans, and W. Wheeler)

when considered together, one can use cross-record validation
and comparison to narrow the range of possible climatic
forcings on a given sedimentary record, thereby developing
a more detailed history or paleolimnologic and paleoclimatic
variations.

Nyanza Projects in 2000 and 2001 obtained sediment cores and
bathymetric data from the Kalya horst and slope region, south
of the Mahale Mountains in central Lake Tanganyika (Figure 1).
These studies showed that some areas of this region have slow
sedimentation rates, while other sites have high sedimentation
rates and annually laminated sediments (Cohen et al., submitted,;
Ziliy and Eagle, 2000). Such regions are ideal for paleoclimate
investigations because of the exceptional preservation of
sediments and the opportunities to study climate change at a
variety of different time-scales. During the 2004 yeld season,
the Nyanza Project cored on the Kalya slope in part to study this
area of varying sedimentation rates, but also because previous
studies showed that the site contained annually-laminated
sediments ideal for paleoclimate invstigations. The laminations
consist of light/dark couplets composed of diatomaceous and
terriginous material. Cohen et al. (submitted) interpreted the
laminated beds of terrigenous material as wet season indicators
and the alternating diatomaceous oozes as the dry season
with lower amounts of terrigenous deposition (Cohen et al.,
submitted). The 2004 study utilized a longer sediment record
in order to study whether trends that Cohen et al. (submitted)
observed continue with depth. Does a record of annual climate
variability occur at greater depths in the Kalya slope record?
Will coarse grain size correlate to light bands of diatomaceous
ooze indicating windy dry upwelling events? Can large-scale
climate events recorded in the Kalya region cores be correlated
to global climatic puctuations?

Methods
Field Methods

In July of 2004, an eight-day cruise that included both seismic
acquisition and coring operations was conducted aboard the
M/V Maman Benita in the Kalya region of Lake Tanganyika.
During this study, four Kullenburg piston cores were recovered
from the lake, as well as three gravity cores. The piston core
that is the focus of this study (NP04-KH1-1K) was taken from
the Kalya Slope at S06033.1476 E29(58.4800 (Figure 2).

The recovered sediment core is 534 cm long, and was taken
from a water depth of 303 m. The core tube was cut in the
yeld into four ~1.5 m sections and remained horizontal during
transport. Upon returning to TAFIRI in Kigoma, these sections
were split evenly down the middle with a cast saw to create
working and archive halves.

Lab Methods
The sampling scale varied for the different analyses, but the

authors sampled at the same depths, every four centimeters, to
allow for later data cross-correlation.



Figure 2: Bathymetric map of the Kalya horst with coring locations, NP04-KH1-1K noted by large diamond
(courtesy of C. W. Wheeler, C. Gans, and J. Russell)

Lithostratigraphy

Upon opening, the working half was scraped to examine
sedimentary structures, and color was immediately determined
with the use of the Munsell color chart. The core was then
digitally photographed for later reference. The core was
described for its macroscopic structure and color, noting
bedding planes, lamination thickness, and other structural
features.

Smear slides were prepared every 1-4 cm to examine
compositional changes associated with bedding noted during
the visual descriptions. Over 150 smear slides were made by
taking a small amount (a pin prick) of sediment from the core,
placing it onto a microscope slide, and gently mixing it with
ethanol to thin out the sediment. Norland™ optical adhesive
was used to mount the cover slip onto a microscope slide. Each
slide was then optically analyzed using a Zeiss petrographic
microscope for the abundance of diatoms, clastic material
and organic matter, as well as the presence or absence and the
mineralogy of authigenic carbonate minerals. The data from
the visual core logs and smear slide analysis were combined to
create a stratigraphic column in Adobe Illustrator. Smear slides
are useful to obtain abundance and grain size of clastic material
(Russell et al., 2003; Schnurrenberger et al., 2003).

Loss-on-Ignition

Sediments were subsampled for loss-on-ignition analyses on a
one-centimeter scale and placed into pre-weighed crucibles. The
crucibles were then placed in a drying oven at 1100C overnight.
The dried samples were weighed at room temperature prior to
burning at 5500C for one hour the following day. The loss-on-
ignition procedure followed the procedure conducted in past
Nyanza studies and determined by Dean (1967).

The % organic matter for each sample was calculated from the
difference between the weight of the dried sample and the burnt
sample divided by the difference between the dried sample and
the empty crucible, all multiplied by one hundred.

(Dried sample weight- 550 Fired sample weight) x 100 = % Organic Matter
Beginning sample weight

The amount of water lost from the samples during the drying
processes was calculated into a % value of the total amount
of sediment sampled. The % of water was calculated from
the difference between the dried sample weight and the wet
sediment divided by the difference between the wet sediment
and the empty crucible, multiplied by one hundred.

(Dried sample weight T Beginning sample weight) x 100 = % Water content
Beginning sample weight

Sediment samples that did not have % organic matter or %
water content values consistent with the surroundings sediment
were resampled in order to ascertain validity of anomalous data
points. The % water content values were examined for down
core trends.

Grain size

0.3 to 0.5 g sediment samples were extracted from the core at 4
cm increments for clastic mineral grain size analysis. Samples
were pretreated with 50% hydrogen peroxide in a boiling hot
water bath to remove organic material, followed by two distilled
water rinses with high-speed centrifugation at 20 minutes each.
After the second water rinse, the samples were heated in 0.5
M NaOH to remove biogenic silica (diatoms). After treatment
(NaOH digestion), each sample was diluted with distilled water,
and analyzed using a Spectrex Laser Particle Counter PC-2000.
This system operates by use of a laser beam that is shot through
the container holding the diluted sediment, which, assuming
each grain is a perfect sphere, produces a size distribution based
on the calculated angle of refraction off of each grain (Spectrex
instruction manual).

Results
Lithostratigraphy

The NP04-KH1-1K core has two major units (Figure 3). Unit
I, from 0-300 cm, is composed of alternating beds of thickly
laminated clayey diatomaceous o0oze, medium laminated
diatomaceous clay and thinly laminated sapropelic clay. The
uppermost ~65 cm of unit |1 have very thickly laminated
diatomaceous beds, while the lower part of unit I from ~65
cm to the contact zone around 300 cm is devoid of these very
thickly laminated beds and changes to medium and thinly
laminated beds (Figure 4). Overall, the dark laminations are
olive gray in color whereas the light diatomaceous laminations
are of a moderately greenish yellow color.

Both aragonite and calcite can be found in unit I in low but
varying percentages from the surface down to about 86 and 160
cm, respectively. Aragonite is found at frequent levels (<15%)
in the top 1.5 cm of the core. After this, rare amounts (<5%)
are found sporadically down core at 14.5 cm and between 37.5
and 39.5 cm. There is a noticeable absence of aragonite from
21to 26 cm (Figure 3). Calcite is found in trace amounts (<1%)
until it noticeably rises to frequent amounts at 65.5-73.5 cm,
again at 85.5-133.5 cm and ynally at 151.5-155.5 cm. Calcite
disappears between 159.5-163.5 cm.





















