
ing program, but on the data showing that 
only a few clades of dogs evolved from 
wolves. If domestication were a common 
event, dog and wolf haplotypes would be 
mixed to a much meater extent than thev 
are. The vast majority of dog haplotypes are 
found in a single clade, which indicates that 
domestication was a rare event. 

Last, Federoff and Nowak argue that ear- 
ly hunter-gatherer societies were not ''capa- 
ble" of keeping dogs separate from wolves. 
However, recent hunter-gatherer societies 
(for example, Plains Indian and Eskimos) 
managed to keep their dogs distinct from 
wolves, and today, where feral dogs and 
wolves overlap, interbreeding has had little 
impact on the gene pools of the wild or 
domestic populations (1). Moreover, all 
species in the genus Canis can interbreed, 
but they rarely do so when their ranges 
overlap. There are potentially many ecolog- 
ical and behavioral reasons why dogs and 
wolves would not interbreed that do not 
require active interference by humans. 

J. P. Scott et al. raise four issues of varying 
relevance to our conclusions. First, they sug- 
eest that DNA could be analvzed from addi- 
;anal Native American dig  breeds that 
possibly could have hybridized with coyotes, 
and second, that DNA of the ancient Ma- 
laysian Telomian dog discovered by the au- 

thors should be analyzed. We would be in- 
terested in analyzing DNA from both dog 
types, but do not see (nor is it explained) 
how such analysis would challenge our 
results. 

We agree with the third point that 
mtDNA should complement paleontological 
studies. In fact, with regard to dog domesti- 
cation, the genetic and archaeological data 
might reveal complementary information. 
The genetic data provide information con- 
cerning the date that dogs were first geneti- 
cally isolated from wolves, whereas the ar- 
chaeological remains document when dogs 
first changed dramatically in morphology. 
This morphological change, beginning about 
14,000 years ago, may in turn reflect a great- 
er diversity of functions that dogs fulfilled 
with the transition to an agrarian lifestyle. 

Finally, we agree that gene trees may not 
exactly correspond with species or popula- 
tion trees. However, the unexpected result 
in our study is that the majority of dog 
sequences coalesce to a single common an- 
cestor far removed from any sequences in 
living gray wolf populations. Consequently, 
paraphyletic or polyphyletic relationships of 
DNA sequences do not bias origination 
times. Moreover, to estimate origination 
times, we conservatively use sequence di- 
vergence values within the monophyletic 

dog clade rather than divergence values 
between that clade and wolves. 
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Mass Balance of North Greenland 

The report "North and northeast Green- 
land ice discharge from satellite radar inter- 
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ferometry" by E. J. Rignot et al. (9 May, p. 
934) concludes that north and northeast 
Greenland glaciers are now discharging an 
excess of 8 cubic kilometers per year of 
glacial ice into the ocean, causing regional 
ice sheet thinning and a positive contribu- 
tion to sea-level rise. This conclusion is 
based on a comparison of the total ice dis- 
charge across the grounding line of the 
glaciers (49 cubic kilometers per year) mea- 
sured with satellite (ERS) radar interferom- 
etry with the balance grounding-line dis- 
charge (41 cubic kilometers per year) cal- 
culated from a compilation of observed ac- 
cumulation data ( I )  and an ablation model 
(2). We find that the uncertainties of the , , 

two discharge terms are so large that the 
relatively small deficit does not permit con- 
clusions about the present state of balance 
of the north Greenland ice sheet sector. 

The compilation of accumulation data (I ) 
is based on information from 251 pits and 
a r e s  spread over the ice sheet (only 30 inside 
the sector in question) retrieved from 1913 to 
1990. The accumulation rate at each of the 
251 locations is determined as the average of 
a varying number of annual values (typically 
between 5 and 10 annual values). The mean 
coefficient of variation of annual precipita- 
tion in Greenland is 0.26 + 0.06 (3). Thus, a 
5- to 10-year mean accumulation value may 

deviate 10% or more from the long-term av- 
erage value. The modeled ablation, depend- 
ing on few air temperature observations 
from the ice sheet (4), is also uncertain. 
Therefore. the calculated balance dis- 
charge, based on sparse, temporally inho- 
mogeneous data, has an uncertainty of at 
least 5 cubic kilometers per year (5). 

In 1996, field investigations were initiated 
on the Nioghaldjerdsfjord Gletscher by the 
Geological Survey of Denmark and Green- 
land (GEUS) and the Danish Center for Re- 
mote Sensing (DCRS) (6). The study wm- 
prises observations of surface mass balance, 
climate, glacier dynamics, and measurements 
of melting from the bottom of the floating 
glacier tongue. Our in situ observations con- 
firmed the high melt rates at the bottom of 
Nioghaldjerdsfjord Gletscher found by 
Rignot et al. However, we found the ground- 
ing-line thickness to be no more than 600 
meters-22% less than the thickness estimat- 
ed by Rignot et al. Their estimate of the 
grounding-line discharge (15.74 cubic kilome- 
ters per year) appears to be 3.5 cubic kilome- 
ters per year too high. In situ data for check- 
ing the estimated grounding-line discharges 
for other north Greenland glaciers do not 
exist. However. our results show that the total 
grounding-line'discharge (49 cubic kilometers 
per year) reported by Rignot et al. may have 

an uncertainty of a magnitude similar to that 
of the balance discharge. We therefore con- 
clude that the difference between the dis- 
charges is not significant. We do not question 
the potential of deriving accurate glacier ve- 
locities by using satellite radar interferometry 
techniques, nor do we question the potential 
use of such data for assessing ice-sheet mass 
balance by comparing grounding-line and bal- 
ance discharges. We do, however, believe that 
the latter requires that accurate ice thickness, 
accumulation, and ablation data be available. 
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Response: We agree with Reeh et al. that mass 
accumulation of the Greenland ice sheet is 
based on sDarse data from a 5- to 10-vear accu- 
mulation and that it may deviate as much as 
10% from the long-term value. We also agree 
that the estimate of surface melt above the 
grounding line may have a 10% uncertainty. 
The uncertainty of the ice volume grounding 
line discharge was quoted as 10% in our report. 
Therefore, the mass budget for the north 
Greenland ice sheet reads as a net loss of 8 5 7 
cubic kilometers per year, a result that we 
believe is suggestive of a negative mass balance. 

We measured the ice thickness of Niogha- 
lvfjerdfjord Gletscher with an airborne ice- 
sounding radar (ISR) that provided a contin- 
uous, smooth profile of measurement points, 
in good agreement with laser altimetry data 
over the floating portion of the glacier. As 
shown in our report, the ISR profile is locat- 
ed close to the glacier margin, where ice is 
presumably thinner than in the center of 
the glacier. We measured a thickness of 650 
meters at the grounding line. Comparison 
of the ISR data collected at the Greenland 
summit with the Greenland ice core values 
showed that the ISR measurements were 
within 5 10 meters of the actual thickness. 
We are therefore confident that the ISR 
measurements are accurate. 

Glacial ice thickness may vary signifi- 
cantly over space, especially near the 
grounding line, where basal melting is pro- 
nounced. On Petermann Gletscher, we mea- 
sured a 250-meter decrease in ice thickness 
over 20 kilometers, with 200-meter peak-to- 
peak variations immediately past the 
grounding line. The ice core drilled by Reeh 
et al. to determine basal melt must have been 
done past the grounding line, at a point 
where ice thickness is decreasing rapidly. 

To calculate surface melt, we used a high- 
resolution digital elevation model produced 
by our colleagues at the Kort and Matrikel- 
styrelsen institute. The result quoted by 
Reeh et al. in their reference (5) is consistent 
with our calculations. The 10% residual dif- 
ference may result simply from the precision 
with which Reeh et al. located the glacier " 
grounding line without using radar inter- 
ferometry data. 

As Reeh et al. state, field studies remain an 
essential component in our efforts to deter- 
mine the mass balance of the Greenland ice 
sheet. Our study contains early results that are 
part of the larger Program for Arctic Regional 

Climate Assessment (PARCA) funded by the 
U.S. National Aeronautics and Space Ad- 
ministration (NASA). The program includes 
shallow ice coring for snow accumulation, 
automated weather stations for surface melt 
and energy balance studies, airborne ice 
sounding radars for measuring ice thickness, 
and repeat-pass laser altimetry for noting 
changes in ice-sheet volume. 
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Squirming over 'Grant Writing" 

For years, I have squirmed when hearing my 
colleagues or students speak of "writing a 
grant" when they meant writing a grant 
proposal, or grant application. Now this 
misuse has been sanctified by Science in 
Marcia Barinaga's article "UCSF case raises 
questions about grant idea ownership" (5 
Sept., p. 1430). Couldn't Science do some- 
thing to stop me from having to squirm, for 
this reason at least? 
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Wooster is correct. We will do our best to 
help him avoid squirming for this reason in 
the future. Eds. 

Letters to the Editor 

Letters may be submitted by e-mail 
(at science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Washing- 
ton, DC 20005, USA). Letters are not 
routinely acknowledged. Full addresses, 
signatures, and daytime phone numbers 
should be included. Letters should be 
brief (300 words or less) and may be 
edited for reasons of clarity or space. 
They may appear in print and/or on the 
World Wide Web. Letter writers are not 
consulted before publication. 

Fast-up to 24 preps per hr, 
saving ou valuable time. 
High 6 urity-sufficient for 
automated fluorescent and 
manual sequencing. 
Easy Operation-begin prep 
with direct loading of bacterial 
culture. No centrifugation step 
saves you time. 
Conastent Results-up to 6 
pg of plasmid per ml. Quality DNA 
... time and time again. 

Call now to learn how the 
New Improved Mini-Prep 24 can give 

you quality DNA and save time by 
automating your plasmid DNA preps! 

M d u v , u . .  
R E S E A R C H  

11339 Sorrento Valley Road 
San Diego, CA 92 12 1 

(6 19) 452-2603 Fax (6 19) 452-6753 
www. rnacconnell. corn 

Circle No. 25 on Readers' Service Card 




