
In addition to the recognition of biogeo-
chemically distinct marine biomes, a sec-
ond crucial factor in the authors’ study is the 
development of computational tools that allow 
numerical models of ocean biogeochemistry 
to rapidly attain a steady state10. The results of 
these models inevitably reflect how they were 
initially structured, as well as the concentra-
tions of seawater constituents, such as dissolved 
organic matter, for which there are no exten-
sive data. Assessing the sensitivity of model 
results to the use of alternative parameters is a 
critical but time-consuming task using typical 
numerical approaches. The fast initialization 
methods used by Weber and Deutsch enabled 

Antarctica in the mix. Weber and Deutsch2 find 
that mixing of water from distinct biomes in the 
Southern Ocean around Antarctica, seen here in a 
satellite image, helps to maintain the global average 
ratio of nitrogen to phosphorus in subsurface waters.

them to more extensively evaluate alternative 
choices of the most relevant factors, resulting 
in more robust conclusions.

A large-scale numerical model that couples 
biological and physical aspects of the ocean, 
such as the one used by the authors2, may be 
an unusual tool for a detailed biogeographical 
analysis of ocean plankton. Nevertheless, the 
authors’ investigation of silicate-containing 
regions of the Southern Ocean leaves little 
doubt that diatom growth is associated with the 
low N/P ratio emanating from Antarctic waters. 
Diatoms — single-celled algae — consume sili-
cate to construct their frustules (hard external 
layers), but the exact physiological mechanisms 
correlating their growth to low N/P ratios 
remain unclear, as does the identity of the sub-
groups of diatoms that dominate in this correla-
tion. A more complete picture of the functional 
genes present in marine diatoms is emerging 
from whole-genome sequencing, and may help 
to answer these questions. A major implication 
of Weber and Deutsch’s work, however, is that 
previous models that partitioned observed 
variations in N/P ratios between nitrogen fixa-
tion and denitrification (nitrogen gain or loss 
in the ocean)11 have neglected a third process 
— Southern Ocean diatom growth. The effect 
of this pro cess on ocean N/P ratios in selected 
water masses will now be an additional factor 
to take into account when analysing the marine 
nitrogen cycle.

Challenges lie ahead in applying Weber and 
Deutsch’s approach to lower latitudes, but it is 
essential to assess the role of circulation-induced 
averaging of nutrient relationships on a global 
scale. In the region modelled in the present 

work2, the dominant mixing pathways are well 
understood, the productivity and nutrient fluxes 
are large, and nitrogen fixation and denitrifica-
tion are minor players. At lower latitudes, few, 
if any, of these helpful attributes apply. Even so, 
the authors’ demonstration that mixing between 
ocean biomes contributes significantly to main-
taining average subsurface nutrient relation-
ships that can be distinct from the nutritional 
flux in those biomes is new and exciting. It  
suggests that future analyses of interactions 
between climate and ocean biogeochemistry 
must consider changes in the biogeography of 
specific marine plankton communities, and  
not just the intensity of total production. This 
will help to structure new work in both marine 
ecology and biogeochemistry. ■
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You can mainly blame — or thank — your 
genes for your height. But although an 
estimated 80% of the variability in height 
is thought to be down to genetic factors, 
pinpointing which genes are the main 
drivers is a challenge. Researchers of the 
gIANT Consortium now report the most 
comprehensive analysis yet of genomic factors 
that affect human height (H. Lango Allen et al. 
Nature doi:10.1038/nature09410; 2010).

unlike features such as the ABO blood 
group, which are probably determined 
by single genes, height is a complex trait 
resulting from the cumulative — but 
individually small — contribution of many 
genes. so identifying small-effect genes 
requires studies with large sample sizes. 

Lango Allen et al. performed a meta-
analysis of data from other genome-wide 
association (gWA) studies, investigating 
variations in height in nearly 185,000 adults. 

Their paper, however, is notable not just for 
being one of the largest gWA studies to date, 
but also for identifying the largest number 
(180) of genomic loci associated with a  
single trait. 

gWA studies are often criticized for 
providing data of little immediate significance. 
so what else can be deduced from the 
authors’ findings? The 180 shortlisted loci 
are enriched in genes implicated in abnormal 
skeletal growth; such genes most often lie 
nearest to a height-associated variant. What’s 
more, for five loci, height-linked variants 
correlated strongly with variants associated 
with traits and disorders such as bone mineral 
density, rheumatoid arthritis and obesity. 
One possibility is that the latter variants affect 
height indirectly. The authors argue, therefore, 
that one benefit of gWA studies is that they 
highlight genes deserving of further study. 

But there is at least one more step to go. 

Variants at an estimated 517 other loci may 
make similar or greater contributions and, 
together with Lango Allen and colleagues’ 
180 loci, would account for some 20% of 
height heritability. To identify these additional 
loci, around 500,000 individuals must be 
sampled. Sadaf Shadan
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The long and the short of it
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