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The AAAS-Newcomb Cleveland Prize, which previously hon- 
ored research papers presented at AAAS annual meetings, is now 
awarded annually to the author of an outstanding paper published 
from September through August in the Reports section of Science. 
The second competition year under the new rules starts with the 2 
September 1977 issue of Science and ends with that of 25 August 
1978. The value of the prize is $5000; the winner also receives 
a bronze medal. 

To be eligible, a paper must be a first-time publication of the 
author's own research. Reference to pertinent earlier work by the 
author may be included to give perspective. 

Throughout the year, readers are invited to nominate papers ap- 
pearing in the Reports section. Nominations must be typed, and 

the following information provided: the title of the paper, issue in 
which it was published, author's name, and a brief statement of 
justification for nomination. Nominations should be submitted to 
AAAS-Newcomb Cleveland Prize, AAAS, 1515 Massachusetts 
Avenue, NW, Washington, D.C. 20005. Final selection will rest 
with a panel of distinguished scientists appointed by the Board of 
Directors. 

The award will be presented at a session of the annual meeting at 
which the winner will be invited to present a paper reviewing the field 
related to the prizewinning research. The review paper will subse- 
quently be published in Science. In cases of multiple authorship, 
the prize will be divided equally between or among the authors; 
the senior author will be invited to speak at the annual meeting. 

Reports 

Ocean Eddies Generated by Seamounts in the North Pacific 

Abstract. Small-scale (diameters of about 37 kilometers) fluctuations in dynamic 
topography north of Hawaii along 158?W are well correlated with upstream sea- 
mounts. The fluctuations are subsurface but are manifested as baroclinic eddies at 
the sea surface. These eddies are confirmed by direct observations and supported by 
theoretical considerations. The eddies cause small-scale variability in the currents 
and hydrographic structures in this area, and they should be considered in any sam- 
pling programs of the region. 

Eddies with diameters of approximate- 
ly 37 km have been observed in closely 
spaced hydrographic data north of Ha- 
waii. These features are present in at 
least the upper 1000 m of the water col- 
umn. It is probable that they are the re- 
sult of the interaction between the North 
Pacific Current and nearby upstream 
seamounts. The existence of these ed- 
dies is confirmed by the Lagrangian drift- 
er study of Kirwan et al. (1). These ed- 
dies can have a significant effect on di- 
rect current measurements or small- 
scale hydrographic surveys in the region. 
The eddies provide a mechanism by 
which the mean flow of the North Pacific 
Current is converted into vortices and 
subsequently dissipated into still smaller 
scale turbulence. 

Closely spaced (37 km) conductivity- 
temperature-depth profiles were ac- 
quired along 158?W from 56?N to 22?N in 
a 2-week period beginning on 22 October 
1976. This opportunity arose because 
during that time the R.V. Moana Wave 
was in transit from Alaska to Hawaii. I 
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selected this particular longitude be- 
cause intercomparison with U.S. Coast 
Guard hydrographic data along this line 
is possible and also because the transect 
bisects the region that is being sampled 
in the Anomaly Dynamics Study (ADS); 
ADS is a part of the North Pacific Exper- 
iment (NORPAX), a program of the In- 
ternational Decade for Ocean Explora- 
tion (IDOE). 

The large-scale hydrographic features 
of the region have been described in 
some detail (2, 3). The dominant features 
in the dynamic topography (Fig. 1) are 
the Alaska Stream, shown as a negative 
southward gradient from 55.5?N to 54?N, 
and the broad eastward-flowing North 
Pacific Current south of 54?N, as shown 
by the positive gradient in dynamic to- 
pography. The different dynamic topog- 
raphies (0/100, 100/500, 500/1000, and 
1000/1500 dbar) represent the dynamic 
height of the first pressure surface rela- 
tive to the second. The differences in the 
slopes of the curves give a measure of 
the vertical baroclinic velocity shears. 

The 1000/1500-dbar dynamic topography 
indicates eastward baroclinic flow from 
55?N to 33?N where the sampling deeper 
than 1000 m was curtailed. Sampling to 
depths greater than 1000 m was done at 
111-km intervals. The sign change in the 
500/1000-dbar topography gradient at 
about 35?N suggests a westward baro- 
clinic flow at latitudes south of 35?N. 

Superimposed on these large-scale 
features are some mesoscale (400 to 600 
km) gradients between 35?N and 22?N. 
They are most clearly seen in the 0/1000- 
dbar and 100/500-dbar topographies. 
These mesoscale eddies have been dis- 
cussed by Bernstein (4). They are barely 
discernible in the 0/100-dbar topography, 
and they are not locally generated. Pos- 
sible generating mechanisms for these 
eddies have been suggested by Roden 
(3). 

Embedded on the 0/1000-dbar and 100/ 
500-dbar topographies are small-scale 
features with scale lengths of approxi- 
mately 75 km. These features are pre- 
dominantly in the 500/1000-dbar topogra- 
phy, which suggests that their generating 
mechanisms are subsurface. If an accu- 
racy in the dynamic height determination 
of ? 1 dynamic centimeter is assumed, 
four sections of the dynamic topography 
can be identified as containing these 
small-scale fluctuations. These sections 
are labeled A, B, C, and D in Fig. 1. 
Each of these sections is downstream 
from a seamount or seamounts. Specifi- 
cally, section A is to the east of Pritchett 
Seamount (3370 m), section B is to the 
east of several unnamed seamounts at 
depths between 3900 and 4590 m, section 
C is to the east of an unnamed seamount 
at a depth of 3380 m, and section D is in 
the Mendocino Fracture Zone where 
there are numerous seamounts. These 
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features rise above a bottom at approxi- tween sea 
mately 5500 m. All of the seamounts are rents, whic 
to the west of 158?W. South of 33?N, height 800 
seamounts to the east of 158?W can influ- cause the 
ence the dynamic topography since the eddies in tl 
subsurface current is westward there. dies are 
The fluctuations are well correlated with thermoclin 
seamounts but not vice versa. The good the feature 
correlation between fluctuations in dy- data prese 
namic topography and nearby upstream rence of t! 
seamounts suggests that the small-scale waii. Simi 
fluctuations are caused by eddies created Atlantis II 
through flow around and over sea- influence t 
mounts. The lack of correlation between downstreai 
seamounts and fluctuations is due to the (6). 
fact that the transect does not intersect The hor 
all eddies generated by the seamounts. ed with th( 

These observations are supported by a are of the c 
theoretical study of the interactions be- length. Fo 
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Fig. 1. Dynamic topography from Alaska to Hawaii along 158?W, O 
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ts and fluctuating cur- Rossby half wavelength is 35 km. The 
cates that a seamount of vertical scale length is of the order of 
1 4000 m of water can fL/N, where f is the Coriolis frequency, 
Ltion of warm and cold N is the Brunt-Vaisala frequency, and L 
ter column (5). Such ed- is the horizontal scale length of the sea- 
ited beneath the main mount (6). In this case L = 35 km, f = 
I they can be trapped by 0.84 x 10-4 per second, and N = 1.05 
nove downstream. The x 10-3 per second which gives a vertical 
here suggest the occur- scale length of 2800 m. Both of these 
enomenon north of Ha- scale lengths support the possibility 
in the North Atlantic, that eddies due to seamounts with diam- 

ount has been shown to eters of about 35 km are found in the 
drographic properties of upper 1000 m. This likelihood is consis- 
ter in the Gulf Stream tent with the observations. 

Details of the surface (relative to 1000 
1l scale lengths associat- dbar) baroclinic currents between 34?N 
dies in the North Pacific and 41?N along 158?W (Fig. 2) give evi- 
of the Rossby half wave- dence of several current reversals (west- 
rrent of 2.5 cm/sec, the ward). These reversals begin in the re- 

gion downstream from the seamount at 
3493 m and are no longer present south 
of the seamount at 2096 m. Since the 

32 28 24?N scale length of these reversals is identical ' 
.Y^\ ~ with the station spacing, a smaller sam- 

pling grid is necessary for a more precise 
estimate of the eddy dimensions. A mean 
rotation speed of 7 to 10 cm/sec gives a 
revolution period of 17.6 to 12.3 days. 
Lagrangian drifter measurements carried 

500 dbar out in the area by Kirwan et al. (1) fol- 
lowed circular trajectories with radii of 
25 to 50 km and a period of 21 days. 
These data give mean rotational speeds 
of 8.7 to 17.3 cm/sec, which are similar 
to the speeds of 7 to 10 cm/sec shown in 
Fig. 2. 

Although the seamounts do not signifi- 
cantly alter the large-scale circulation of 

"-- the North Pacific, the evidence present- 
,j~. - _ l ed here suggests that they provide a 

mechanism for the creation of eddies 
which may dissipate the energy of the 
North Pacific Current into smaller scale 
turbulence. Recognition of these fea- 
tures is essential to the planning of oce- 

ctober to November 1976. anic sampling schemes in this region. 
THOMAS C. ROYER 

Institute of Marine Science, 
University of Alaska, 
Fairbanks 99701 

Fig. 2. Baroclinic geostrophic 
currents relative to 1000 dbar. 
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