
 

This is a comprehensive review defining the scope 
of the field for both geologists and biologists. It also 
laid the foundation for using an organism-sediment 
model to study applied problems such as the 
ecological impacts of pollution on the sea floor. 
These conceptual models are used today in a wide 
range of pure and applied work. [The SCI® indicates 
that this paper has been cited in more than 290 
publications.] 
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This is my second Citation Classic on organ-
ism-sediment relationships. The first Classic 
paper, written in 1970, showed how bottom-
dwelling organisms (benthos) affect the physi-
cal stability of subtidal muds.1 The 1970 paper 
showed how biological and geological processes 
are tightly coupled. This relationship was known 
for a long time in terms of the formation of coral 
reefs and other forms of carbonate sediments, 
but my 1970 paper extended the concept to less 
obvious environments—clastic sediments in 
general. 

The 1974 paper was a broad review of the 
rapidly emerging field of organism-sediment 
relationships. I attempted to define the edges of 
the field for both sedimentologists and ecolc-
gists. From the geological perspective, I showed 
how organisms could control or otherwise 
modify the geological and geochemical proper-
ties of the sea floor, such as grain-size, fabric, 
water content, porosity, compaction, shear 
strength, biodeposition, bioadvection 
(bioturbation), and the critical threshold veloc-
ity for erosion. The influence of bioturbation on 
both vertical particle and fluid transport was 
pointed out as a first-order process for under-
standing redox and pH gradients, the distribu-
tion of metals and nutrients, and microbial pro-
cesses that influence geochemistry. From the 
biological perspective, I attempted to show how 

 

the aforementioned biogenic alterations of 
the sea floor influence the distributions of 
organisms, nutrient recycling, trophic 
structure, secondary productivity, plant 
compensation depth, and functional 
morphology and physiology. 

Both of these Citation Classics remain popu-
lar today because they have identified interrela-
tionships that remain important research top-
ics. These papers, as well as a newer updated 
review,2 contributed, among others, to identify-
ing a new interdisciplinary field called "geobiol-
ogy." These papers were strong statements for 
the broad interdisciplinary training of both bi-
ologists and geologists. 

Once one understands the environmental 
implications of organism-sediment relation-
ships, they provide a powerful insight into how 
the benthic system works under normal or am-
bient conditions versus polluted or "ecologi-
cally stressed" conditions. I have subsequently 
pursued this approach in the study of eutrophi-
cation, dredging and submarine disposal, ther-
mal loading, etc. I also developed a remote 
sensing optical instrument that allows for the 
efficient identification of organism-sediment 
relations in situ, for rapid mapping of distur-
bance or pollution gradients on the sea floor 
(REMOTS13). To make the transition from pure 
research to applied research, I found it neces-
sary to resign my 21 -year-tenure at Yale and join 
private industry. This was largely due to the lack 
of support for my research initiatives by the 
National Science Foundation. I have not regret-
ted this transition. I value my years at Yale, 
working with stimulating graduate students, but 
I equally enjoy the challenges of real-world prob-
lem-solving with Science Applications Interna-
tional, which has funded my research through 
an Industrial Research & Development program. 

In retrospect, I see now that both of my Cita-
tion Classics were at least 10 years ahead of the 
field. This explains the difficulty I had with fund-
ing during the early years. I am most gratified by 
how this work has set the course for the field and 
promoted interdisciplinary student training. 
Many of the observational protocols and con-
ceptual models I proposed in these early works 
are now being applied routinely to solve real-
world problems on a day-to-day basis. This, I 
suppose, is the ultimate measure of a scientist's 
impact on society. 
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