
mentation (Data User Services Division, Bureau of 
the Census, Wash~ngton, DC, 1983) 

3. , 1980 Census of Population: Classified 
Index of Industries and Occupations (Govern- 
ment Printing Office, Washington. DC, 1980). 

Pleistocene Paleotemperatures 

M. Stute et al. (Reports, 15 May, p. 1000) 
state, "The inconsistency of the oceanic and 
continental paleorecords indicates that there 
are still gaps in our understanding of funda- 
mental climatic processes" (1). In 1955, 
when I discovered the cyclicity of glaciation 
by isotopic analysis of deep-sea cores (and in 
the process exhumed Milankovitch from ter- 
minal oblivion), I estimated that 60% of the 
variance resulted from the glacial-intergla- 
cia1 temperature change and 40% resulted 
from the concomitant change in the oxygen 
isotopic composition of seawater, which is 
related to the sequestering of ice in glacial 
ice caps (2). I further estimated that the 
temperature change at low latitudes was 
about 6°C (2). In 1967, N. J. Shackleton 
concluded that the entire isotopic signal 
resulted from the sequestering of ice on land 
(3), which entailed no temperature change 
in the surface water of the oceans. This 
conclusion has been almost universally (and 
uncritically) adopted, although it does not 
account for dramatic changes in marine 
ulanktic microfossil faunas that clearlv relate 
to temperature change (4). 

Shackleton's conclusion received sup- 
port from the CLIMAP (Climate: Long- 
Range Investigation Mapping and Predic- 
tion) group (5, 6), who related the compo- 
sition of ulanktic foraminiferal microfaunas 
from core tops to the surface temperatures 
and salinities of water directly above. They 
believed the oresence of Globorotalia menar- 
dii indicated that core top sediments were 
deposited during the postglacial time be- 
cause this species was absent from the At- 
lantic Ocean during the last ice age. The 
CLIMAP group stated that "large areas of 
the tro~ics and subtrouics within all oceans 
had sea-surface temperatures as warm, or 
slightly warmer, than today" (6, p. 9). 

More recently, climate modeling (7) 
and geochemical analysis ( I )  have revealed 
a glacial-interglacial temperature range at 
low latitudes of 5°C that is markedly at 
variance with the conclusions of CLIMAP. 
I submit that the observed discrepancies 
result not so much from gaps in our under- 
standing but from the foundation upon 
which the CLIMAP studies were built. 

D. B. Ericson and I have shown (8) that. . , 
in core tops demonstrated to be modern by 
oxygen isotope analysis and shallow enough 
not to exhibit postdepositional solution, 
the relative abundance of G. menardii does 
not fall below 5%. In the tropical Atlantic 

Ocean and the Caribbean Sea, between the 
core top and about 30 cm, the abundance of 
G. menardii drops from 5% (or more) to zero 
(9). The gradient is steep, which means 
that. if a few centimeters of sediment from 
the top of a column are missing because of 
submarine erosion or losses during coring, a 
core top could likely include sediments 
(and microfossils) from below, deposited 
when surface temperatures were lower. In- 
deed, half of the core tops used by CLIMAP 
to calibrate their method of assessing pale- 
otemperatures contained only 0.9 to 3.6% 
G. menardii (5), which indicates that these 
core tops are not representative of modern 
conditions but of earlier, cooler times. This 
calibration may be why CLIMAP underes- 
timated the glacial-interglacial temperature 
range. 

It has been argued that the range derived 
by CLIMAP may be a result of their use of 
the entire planktic foraminiferal fauna, 
which includes species (the globorotalids) 
that do not live close to the surface, but as 
deep as 200 meters, where temperature is 
significantly lower. However, the globoro- 
talids begin their shell growth near the 
surface, as demonstrated by oxygen isotopic 
analvsis (10). Their abundances in the mi- 
crofaunas, ;herefore, should be indicative 
of sea-surface temperatures. 

Ericson and I have assessed (8) both the 
isotopic and the micropaleontological evi- 
dence and have concluded that the elacial- 
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interglacial temperature change in the sur- 
face ocean was at least 5.6"C in the Carib- 
bean-Equatorial Atlantic Ocean, 3.6"C in 
the Northern Indian Ocean. 2.6"C in the 
Equatorial Pacific Ocean, and possibly as 
high as 7.8OC in the Caribbean-Equatorial 
Atlantic, 5.5"C in the Northern Indian 
Ocean, and 3.6"C in the Equatorial Pacific. 
We estimated that the area-weighted aver- 
age was 5.0°C for the entire topical-subtrop- 
ical belt. This value is close to the original - 
estimate (I)  and is in agreement with the 
findings of climate modelers and geochemists 
(6, 7). We also showed that the temperature 
of the ocean bottom has cooled by 1.2" to 
2.5OC since the postglacial temperature peak 
of 6000 years ago, which suggests that the 
next ice age may already be under way. 

Because the CLIMAP database is valid, 
I believe it would be worthwhile for the 
CLIMAP leaders to embark on a recalibra- 
tion, using only core tops demonstrated to 
be modern by oxygen isotope analysis at 1 
to 2 cm intervals [for example, (I) ,  figures 7 
through 101, or by 14C accelerator analysis, 
or both. The CLIMAP database could also 
be reanalyzed using a method ( I  I) that is 
more sensitive to variations in the signifi- 
cant, stenothermal, and stenohaline spe- 
cies, or by a ratio method (12) that was 
shown to amplify the micropaleontological 
signal. 

Cesare Emiliani 
Department of Geologic Sciences, 

Uniuersity of Miami, 
Coral Gables, FL 33124 
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Patents and Indigenous Rights 

Like much of the other media coveraee of u 

the biodiversity treaty controversy, Richard 
Stone's article "The Biodiversity Treaty: 
Pandora's box or fair deal?" (News 6r Com- 
ment, 19 June, p. 1624) ignored an impor- 
tant player in this field: the indigenous 
ueoule who have been the source of nearlv 
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three-quarters of our plant-derived medi- 
cines and who could in many ways hold the 
keys to much of the rest of the genetic 
resources embodied in the biodiversity of 
trouical forests. 

Unfortunately, the biodiversity treaty 
also bypasses the indigenous people and 
their rights. That is why, at a meeting 
before the summit, indigenous people took 
a stand against the treaty. Indigenous dele- 
gates said that when their knowledge is used 
for profit they should have just as much of a 
right to a patent and royalties as the phar- 
maceutical comuanies. Instead. the treatv 
would give those rights to governments of 
states, such as Brazil, that have seldom 
honored either patents or indigenous rights. 

Although the United States delegation 
stood up for one half of the equation-the 
patent rights of biotechnology companies- 
it was not the only one opposing the treaty 
and calling for respect for "intellectual 
property rights." 

Jon Christensen 
6 185 Franktown Road, 
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