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Reviewer 1 Comments and Responses

Ţ Firstly, a great number of terrestrial, ice, and marine sediment core locations are
mentioned throughout the text. Although their locations are stated variously in the body
of the text and/or figure captions, for some cores only a relatively large geographical
region is given, whereas in other places, the text becomes crowded with lat,lon values.
It would be extremely helpful if all locations mentioned could be marked on a map.
This could be done as an additional panel to Figure 1, which would help the reader
relate sampling locations to major dust sources (panel a) and interpolated ocean dust
deposition rates (panel b). The addition of a table would also help, and all the body of
the text to be freed from numerous lat,lon values. Very good suggestion. The Figure 1
has been revised and Table 1 has been added.

Ţ Section 2.2 (“Paleoproductivity variations in the past”) is a good example of where a
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map of the core locations would be useful. Previous work assessing glacial-interglacial
changes in paleoproductivity should be discussed in detail, particularly that of Kohfeld
et al. [2005] (Science 308), and the sediment core results presented here put into that
context. For instance, to what extent are the records selected for representation in
Figure 3 consistent with the board-scale patterns shown in Kohfeld et al. [2005], or are
some of the records in Figure 3 ‘anomalous’ in some way? That Kohfeld et al. [2005]
find productivity in the Western North Pacific at mid (ca. 30o) latitudes higher during
periods of high dust (LGM) than low dust (Holocene, and Stage 5a-d) is helpful to the
authors’ arguments (regarding a potential Asian dust influence on Pacific productivity).
In the Figure 3 caption and/or in the body of the text, it should also be stated which
organic carbon MAR records have been (230Th) corrected for sediment focussing, be-
cause this has an important bearing on whether glacial-interglacial changes in organic
carbon MAR can be interpreted as reflecting changes in productivity in the overlying
ocean or not. The addition of a table listing the various cores would allow important
details such as the application of 230Th normalization to be concisely presented. Ko-
hfeld’s paper focused on the comparison of LGM period with Holocene and Stage 5ad
for marine cores. The cores we selected from ocean focus on the variations of the last
glacial-interglacial cycles (longer records). We also add the descriptions of Kohfeld’s
works. The 230Th normalization has been marked in Table 1.

Ţ More importantly, I have some serious reservations regarding the attempt to illus-
trate the existence of iron-CO2-climate linkages over a spectrum of time-scales. I will
discuss the sections I have the most difficulty with in reverse order. Revised.

Ţ “The influence of Asian dust on past changes in global atmospheric CO2”. To begin
with, the uppermost ice-core CO2 curve appears to be from the Taylor Dome, as stated
in the body of the text, not “Dome C” as stated in the Figure caption. I have no problem
with the plotting of 2 different CO2 curves, but there is no reason not to plot them on
top of each other as they should ideally be identical. Indeed, plotted overlain one gets
a better sense of the uncertainty (mainly measurement error) in the reconstructions of
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past atmospheric CO2, which is highly relevant when attempting the sort of analysis
that the authors try to make. Dust variability must be plotted as an accumulation rate
rather than dust concentration (labelled “Dust mass” in Figure 7) since dust concen-
tration is affected by glacial-interglacial changes in annual snow fall. These are minor
points, however. I am much more concerned by the inference made from the correla-
tion between the small apparent decrease in atmospheric CO2 between 23 ka and 18
ka and the sharp increase in Lingtai loess dust accumulation rates. I think that this is an
artefact of the low resolution of the 2 ice core records used (even the Tayor Dome CO2
record as presented has a relatively low resolution over the 23-18 ka interval of interest,
although without the data points plotted, it is hard to be completely sure). The Dome
C CO2 record as published in Science in 2001 by Monnin et al. has a much greater
sampling resolution over the critical interval. Between 22 and 17 ka, the Dome C CO2
record clearly shows no trend (i.e., no change in CO2) to within error (+/- 1 ppm), yet
the sharp dust increase recorded in the Lingtai loess occurs wholly within the same
22 (or 20) to 17 ka interval. One must a priori conclude from this that either there is
no evidence of any link between changes in Asian dust. recorded in Lingtai loess and
atmospheric CO2. One could argue and play around with relative chronologies, but at
best, the evidence for any causative Asian dust2 link is exceptionally weak. It cannot
therefore be safely concluded (in the abstract, and discussed at the bottom of Page
249) that; “one-tenth to one-third of the global change in CO2 due to dust-supplied
Fe could be ascribed to variations in the dust supply flux from Asia and its associated
effects on productivity in the Pacific Ocean.”. Good comments, this section has been
deleted.

Ţ 3.3 “The last 50 years”. I find myself wholly unconvinced by the inferred correlation,
even though the authors are commendably honest enough to add the caveat that “
&#711;E this is clearly a simple and crude first assessment” which “deserves further
investigation.” The assumed lag between peaks in dust and d15N of 2 or 3 years
is meaningless without some sort of mechanistic justification for how the lag arises.
Primary features of the 2 records are not discussed at all, but are equally deserving

S561

http://www.clim-past-discuss.net
http://www.clim-past-discuss.net/2/S559/2006/cpd-2-S559-2006-print.pdf
http://www.clim-past-discuss.net/2/233/2006/cpd-2-233-2006-discussion.html
http://www.clim-past-discuss.net/2/233/2006/cpd-2-233-2006.pdf
http://www.egu.eu


CPD
2, S559–S564, 2006

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

EGU

of explanation - for instance, the most prominent d15N peak (year ca. 1968) is not
preceded by a dust peak within 3 years. Why? Also, there is a clear long-term declining
trend in dust from the early 1970s onwards, yet over the same period d15N exhibits
an increasing, not decreasing, trend, contrary to the hypothesis of a causative link of
dust->d15N. To be honest, I cannot see how these records offer any support for the
authors’ hypothesis. We try to find the useful data late. This section has been deleted
at present.

Ţ 3.2 “The last 1200 years”. Again, I am rather less than convinced that any correlations
can be drawn with any confidence between dust and d15N, let alone between dust and
CO2. For instance, there is a pronounced minimum in dust storm frequency ca. year
1500, yet d15N remains at some of its highest values (and there is a slight drop in
atmospheric CO2). When making such detailed comparisons with records such as
that of CO2 as is attempted here, the addition of error bars to the figure becomes
critical. This goes for Figures 6 and 7 as well. Application of some statistical measure
for presence/absence of correlation would also be valuable and would avoid arguments
having to rely purely on subjective judgements made ‘by eye’? This section has been
deleted.

Ţ Page 236/lines 7-9; although I understand what the authors mean, the term “geolog-
ical” in this context is a little misleading. Revised.

Ţ Page 237/lines 12-14; what about Patagonia (both deserts and exposed shelf), which
appears to be a key glacial dust source, at least in terms of potential for Fe fertilization?
No historical data is available for the discussion of Patagonia dust sources, so we don’t
review it.

Ţ Page 238/line 22 through page 239/line 7; an entire paragraph is devoted to the wordy
description of glacial-interglacial variability in dust accumulation in a marine sediment
core - this record should be reproduced here. (Terrestrial and ice core records of dust
have already been reproduced - the obvious missing dimension to make for a fuller
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review-type article is the marine realm.) Revised.

Ţ Page 241/line 24; I am assuming that “C4402” is a core location. A little more de-
scription is needed and a labelled figure of core locations (plus table) would be helpful
here. Revised.

Ţ Page 241/line 23 through page 242/line 3; I am far from convinced that the suite
of Eastern Equatorial records of carbonate content, originally published by Farrell and
Prell [1989], necessarily demonstrate what the authors claim. Records of wt I don’t
understand the question, so I don’t know how to reply it.

Ţ Page 243/line 5; typo - “GtC”, although the trendy IPCC thing to do these days is to
use units of PgC (S.I. units). Revised.

Ţ Figure 4; the GRIP dust count and Vostok CO2 record do not appear to be appropri-
ately referenced (i.e., no reference is given at all) either in the figure caption or in the
body of the text. This figure has been deleted.

Reviewer 2 Comments and Responses

Ţ For example, in figure 4 the authors present MAROC data in the north Pacific from
various cores to show how biological productivity has changed over time. Is it possible
to show other proxy data such as del 15 N or Cd/Ca data from a larger number of
cores? Other proxy data of productivity such as biogenic opal and calculated primary
productivity have been added in the text and new figure 3. However, it is not easy to
find the data of &#948;15N or Cd/Cd. So we don’t add these data.

Ţ Similarly, in figure 7 the authors suggest that increased dust deposition in Asia (re-
sults from one core from Lingtai loess deposit) could account for one-tenth to one-third
of the CO2 change between 23 to 18 kyr before present, as seen in the Vostok record.
Again, if the authors showed more data from a number of cores in the north Pacific
that also indicated increased dust flux, their argument would be more convincing. This
section has been deleted.
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Ţ Additionally, the authors have forgotten to refer the reader to figure 3 in the
manuscript. Revised.

Ţ Just because productivity increased in lakes (Figure 6), why should that mean pro-
ductivity increased in the ocean? This section has been deleted.

Ţ It seems to be a big stretch to estimate the effect that increased dust input in the N.
Pacific could have changed CO2. The estimate is based on only a couple of sediment
cores and loess profiles. Additionally, the correlation with dust and CO2 is very causal.
While we know a relationship does exist, many other factors such as changes in cir-
culation and temperature are important. The biggest problem for me is to make this
estimate without more data. The section of CO2 estimation induced by Asian dust has
been deleted.

Interactive comment on Clim. Past Discuss., 2, 233, 2006.

S564

http://www.clim-past-discuss.net
http://www.clim-past-discuss.net/2/S559/2006/cpd-2-S559-2006-print.pdf
http://www.clim-past-discuss.net/2/233/2006/cpd-2-233-2006-discussion.html
http://www.clim-past-discuss.net/2/233/2006/cpd-2-233-2006.pdf
http://www.egu.eu

