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LETTERS TO THE EDITOR

Comments on ‘“Paleoclimatic Significance of the Mineral Magnetic
Record of the Chinese Loess and Paleosols”

In a recent paper, Maher and Thompson
(1992) compare their age model revision
and paleoclimatic interpretation of the Lu-
ochuan loess magnetic susceptibility record
with those of Clemens and Prell (1990). Ma-
her and Thompson state that ‘‘Clemens and
Prell (1990) matched the loess susceptibility
record to lithogenic mass accumulation rate
(MAR) in a sediment core from the north-
west Arabian Sea’” and that *‘. .. in at-
tempting to match loess susceptibility with
lithogenic mass accumulation rate, Clem-
ens and Prell (1990) seek to link a concen-
tration parameter (susceptibility) to an ac-
cumulation rate parameter (MAR), a mis-
match of parameter types which is
physically inappropriate.’’ This synopsis of
our previous work is incorrect, and hence
their conclusions concerning the ‘‘mis-
match’ of parameters is misleading.

Clemens and Prell (1990) revised the Lu-
ochuan loess magnetic susceptibility age
model not by correlation to lithogenic MAR
but by correlation to the SPECMAP
stacked 3'®0 record (SPECMAP stack)
(Imbrie et al., 1984) using an inverse map-
ping technique (Martinson et al., 1982).
Clemens and Prell then spectrally com-
pared the revised loess magnetic suscepti-
bility record to the lithogenic MAR record
from piston core RC27-61, finding statisti-
cally significant coherence and near-zero
phase relationships over the 100,000-yr and
23,000-yr orbital frequency bands. From
these comparisons Clemens and Prell con-
cluded that both records were driven by en-
vironmental changes associated with rela-
tively arid glacial and relatively humid in-
terglacial periods.

This is the exact same approach em-
ployed by Maher and Thompson (1992)

who use the sequence slotting algorithm of
Thompson and Clark (1989) to correlate the
Luochuan loess susceptibility record to the
SPECMAP stack. They then visually com-
pared the Luochuan susceptibility record to
both the SPECMAP stack and the litho-
genic MAR record from ODP Hole 722B
(unreferenced; data is from Clemens and
Prell (1991)). Based on these visual compar-
isons Maher and Thompson conclude that
““in contrast to ... Clemens and Prell
(1990), we find only a general correspon-
dence between the loess magnetic suscep-
tibility and the rate of lithogenic mass ac-
cumulation. Instead, we find a very de-
tailed match of loess susceptibility with the
global 8'®0 record.”

Given that the loess susceptibility record
was numerically mapped to the SPECMAP
stack, reasonable correspondence between
the two might be expected. Interpreting the
resulting forced correlation between the
loess and the SPECMAP stack in terms of
environmental forcing factors is somewhat
circular. A less circular comparison is be-
tween the loess susceptibility and the 722B
lithogenic MAR for which the age model is
independently derived by correlating the
722B 3'%0 to the SPECMAP stack.! Thus,

! Maher and Thompson revised the published 722B
age model (Clemens and Prell, 1991) by sequence slot-
ting the 722B 30 record to the SPECMAP stack.
This revised age model differs little from the Clemens
and Prell (1991) age model with the exception of the
large sedimentation rate *‘spike’’ (10-11.5 cm/1000 yr)
generated at 145,000-146,000 yr. This sedimentation
rate is ~130% greater than the mean linear sedimen-
tation rate of this core (0 to 350,000 yr) and is not seen
in other nearby cores. In addition, physical property
measurements, which replicate fairly well the longer-
term changes sedimentation rate and lithogenic MAR,
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F1G. 1. Comparisons between the Luochuan loess magnetic susceptibility record and the 722B
lithogenic MAR record. (a) Plots of the two records as digitized from Maher and Thompson (1992) (see
footnote 2). (b) Cross-spectral coherence (upper) and phase (lower) relationships between the two
records. Spectral densities (solid line and pluses) are normalized and plotted on log scales. The
coherence spectrum (y-axis; solid line with pluses) is plotted on a hyperbolic arctangent scale. The
solid horizontal lines indicate confidence at the 80 and 95% levels. The shaded bar highlights the
statistically significant portion of the coherence spectrum centered on the 100,000 yr (ice-volume)

frequency band.
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LETTERS TO THE EDITOR

the lithogenic MAR and the loess suscepti-
bility remain independent of one another
and comparisons between the two are valid
assuming that the forced zero-phase rela-
tionship between loess susceptibility and
SPECMAP stack is valid and true in nature
(Clemens and Prell, 1990). Cross-spectral
comparison of the loess susceptibility rec-
ord and the lithogenic MAR records as pub-
lished in Figure 7 of Maher and Thompson
2 (1992) indicates that the correspondence
they describe as “‘only general’’ is actually
characterized very strong coherence
(above the 95% confidence level) and a
zero-phase relationship over the 100,000-yr
frequency band which dominates the rec-
ord of changes in late Quaternary ice vol-
ume (Fig. 1). This is the same result as in
Clemens and Prell (1990) although they also
found equally strong coherence over the
23,000 and 19,000-yr orbital frequency
bands.

Mabher and Thompson (1992) suggest that
they have used a new approach toward age-
model revision and paleoclimatic interpre-
tation of the Luochuan loess magnetic sus-
ceptibility record. In reality, they used the
exact same approach to age-model revision

show no evidence of this sedimentation rate spike.
This anomalous rate may be a function of overfitting
the relatively low-resolution 830 record from 722B to
the relatively high-resolution SPECMAP stack in an
effort to achieve the best correlation coefficient pos-
sible out of the sequence slotting routine.

2 Data digitized from Figure 7 in Maher and Thomp-
son (1992) and corrected for the cartographic age-scale
error on the y-axis. If plotted using the SPECMAP
chronology (Imbrie et al., 1984), this axis should span
from 0 to ca. 526,000 yr (as shown correctly in Maher
and Thompson’s Fig. 6).
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as in Clemens and Prell (1990). In doing so,
they replicate the coherence and phase re-
sults of Clemens and Prell (1990) in terms of
comparisons between the lithogenic MAR
(from RC27-61) and the Luochuan loess
magnetic susceptibility record. The only
difference between the two studies is that
Maher and Thompson used Clemens and
Prell (1991) data from nearby ODP Hole
722B to ‘‘reinvent the wheel.”’
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