
Introduction

Woods Hole Oceanographic

Institution is a non-profit research

institute dedicated to the study of our

oceans and the environment. It is

located in Woods Hole, MA, which is

on the south western tip of Cape

Cod. It also offers graduate degree

programs and undergraduate

fellowships.

Activity

I worked under Dr. Jessica Tierney

in the Geology and Geophysics

department analyzing sediment

samples for biomarkers of climatic

change. Biomarkers are

measurable substances released

by organisms in response to their

surroundings. Their concentration

can be used as indicators of past

climate conditions. For this project,

a set of roughly 250 sediment

cores from WHOI’s core library

representative of the globe during

the late Holocene Era were

sampled. The organic matter was

extracted, and a series of

chromatographic columns were

used to separate and purify the

contents. GC-MS and GC-FID

were used for quantitation and

qualitation of peaks.
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Outcomes

I generated a library of over 1,000 samples during my time at WHOI. Unfortunately, I

only had time to run a small subset of samples before I had to return to classes in

January. However, my supervisor will continue to use this data for years to come. I also

assisted in improving the experimental procedure through a series of small scale

experiments. These modifications are now being used by the current co-op in a similar

project.

The alkenone fraction of 78 samples were analyzed using GC-FID and the peak area of

the alkenones was integrated. Alkenones are synthesized by algae in the upper layer of

the ocean. Double bonds decrease the stability of a compound at higher temperatures,

so organisms in warmer climates synthesize more saturated alkenones. The ratio of di-

to tri-unsaturated C37, C38:Me and C38:Et alkenones correlates with sea surface

temperature. Of this subset of samples the UK 37 index had the strongest correlation.

Any extreme outliers that were deemed inaccurate due to small, difficult to integrate

peaks were not included.

It can be seen in the above plot that the majority of samples analyzed for alkenone

concentration are from warmer climates. Further analysis of the remaining alkenone

fractions as well as fractions containing other organic compounds will be completed

over the next few years. The content of these samples will be analyzed using GC-MS to

identify any new potential biomarkers as well as GC-FID and HPLC for quantitiation.

Reflections

The six months I spent working at

WHOI solidified my decision to

pursue a PhD in environmental

chemistry. Completing my own,

independent project gave me a

sense of responsibility for my work

I had never felt before, and I loved

spending every day in the lab. As a

part of the WHOI community I had

the opportunity to attend

fascinating lectures by professional

scientists covering a range of

environmental topics. This exposed

me to applications for my chemistry

skills I had not previously

considered. While it is bittersweet

to be nearing graduation, I am

excited to continue my education

and take the next steps towards a

career in environmental research.
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Figure 2. Image of 

small scale column 

chromatography in 

a glass pipette. 

Movement of some 

components of the 

sample can be 

seen as color 

moves through the 

pipette. 

Figure 3. 

Chromatograph 

identifying each 

alkenone peak 

used to calculate 

UK indexes. 

Sample is from 

Gulf of California.  

For further information
Please contact ianiri.h@husky.neu.edu.  

More information on this and related 

projects can be obtained at 

http://www.whoi.edu/tierney/index.html
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Figure 4. Plot of 

UK 37 Index vs 

Sea Surface 

Temperature. 

There is a strong, 

positive 

correlation 

between UK 37 

index and SST. 

Figure 1. A 

map illustrating 

the location of 

Woods Hole


