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Goby-fish saves the day in
over-harvested waters
By Mark Gibbons

A

recent
high
profile article
that
was
published in
the prestigious journal Science was
based, in part, on the research findings of
two UWC students: Bradley Flynn and
Megan van der Bank, both of whom are
MSc students in the Biodiversity and
Conservation Biology (BCB)
Department. The paper describes how a
small fish (the bearded goby) has come
to “save the day” for Namibian fisheries,
through a combination of its amazing
physiology and its flexible behaviour
and diet. Since the collapse of the onceimportant sardine fishery at the start of

The bearded goby, Sufflogobius bibarbatus,
bibarbatus, which is
turning heads in Namibia
despite its 13 cm length and
boring appearance! (Photo
by Hege Vestheim)

the 1970s, the muddy seafloor environment
off much of central Namibia has become
more anoxic and jellyfish populations have
“taken over” the water column. It now
appears that the bearded goby thrives in
this new system because it can “hold its
breath” (quite literally) for hours when its
habitat turns toxic, by entering a state
metabolic depression. Obviously, however,
it needs to come up for oxygen at some
time or other, and it does so at night when
it cannot be seen by its predators so easily.
In order to further reduce the risk of
predation in the water column, Bradley’s
research has shown that the goby associates
with jellyfish – which its predators avoid if
they can. And Megan’s work has shown
that gobies actually eat both mud and
jellyfish. Megan’s findings are very
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significant because up until now it has
been thought that mud (which is really
just uneaten diatoms that have sunk to
the seafloor and are in the process of
decomposing) and jellyfish represent
“dead-ends” for the food web. Rather,
these food sources are being converted
into bite-size chunks of fish (gobies),
which in turn go on to be eaten by hakes,
seabirds and seals.
The paper represents the culmination of
eight years worth of research led by Prof
Gibbons at UWC, by Proff Utne-Palm
and Salvanes at the University of Bergen

Gobies don’t seem to be worried too much by
jellyfish and associate with them in the water
column, possibly as a way of avoiding their
own predators. (Photo by Kim Andreassen)

and by Ms Currie at the fisheries labs of
the Namibian government. It drew in
colleagues from elsewhere in the world
and incorporated a number of biological
disciplines, using some state-of-the-art
techniques. All important, however,
were the cruises, of which a number
were conducted over the years on some
of the most modern research vessels
afloat: the RV Dr Fridtjof Nansen and
the G.O. Sars.
Megan shares her
e x p e r i e n c e
conducting
this
research: “In March
2008 I was fortunate
enough
to
be
involved in my first
research cruise on the Norwegian vessel,
the G.O. Sars. The experience was
invaluable as I got to interact with so
many people from Namibia and Norway
and learned a lot about doing hands-on
research. During this cruise I collected
gobies and their potential prey items
(zooplankton and jellyfish) and when I
got back to the laboratory at UWC I use
isotopes of carbon, nitrogen and sulphur
together with fatty acid markers found in
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the tissues of gobies and its prey to
establish what exactly gobies eat.
Isotope ratios and fatty acid biomarkers
are often used by scientists to study the
long-term feeding of animals. I spent
long hours in the laboratory and
struggled to get to grips with the
protocols involved with the isotope
analyses but the annual light isotope
course presented by UCT was helpful in
this regard. I spent 10 weeks in
Grahamstown at Rhodes University
working in the laboratory on protocols
for the fatty acid analyses. After all the
laboratory analyses I was given the
opportunity to go work with experts in
Norway who assisted me with the
analysis of my isotope data. I found it
really difficult to work on my own at
times as I started with this project from
scratch with no background knowledge
but I am very thankful to my supervisor
and all the people who were willing to
set time aside to assist me and made it
possible for me to have some of the most
memorable experiences of my life”.
Bradley describes his
research and the
opportunities it has
afforded him: “Doing
a Masters in marine
science can be
physically
and
mentally draining. But on the flip side it
also grants you many opportunities to
me to meet people from across the globe
and to travel to places you wouldn’t see
otherwise. My work examines, among
other things, the changes in the
biological structure of the Northern
Benguela over the past two decades. It’s
a joint venture between the BCB
Department, the National Marine
Information and Research Center
(Namibia) and the Institute of Marine
Research (Norway). As a result of my
studies I have had the privilege of sailing
aboard several research vessels such as
the Dr Fridtjof Nansen and G.O. Sars.
These cruises are great because they
allow student scientists to interact with
the masters of their trade. The vessels
are equipped with the most up to date
technology and scan the waters for
schools of fish and other sea critters.
Once they have been located a trawls net
is lowered. When the net is back on deck

Megan van der Bank (front) and Bradley
Flynn (back) sort through trawl catches to
recover gobies from amongst the jellyfish.
(Photo by Kim Andreassen)

we sort through the catch and log
scientifically relevant information like
species abundance and diversity, weights
and lengths. The catch data are collected
and stored in an electronic database
which is where I come in. My job is to
extract and analyse trawl data using
parametric and multivariate statistics. In
doing so I am able to estimate which
species are found where and at what
depth and at what quantities throughout
the year. This will allow us to build a
virtual map of the ocean off Namibia
showing areas of low and high
abundance or low and high diversity for
a variety of species as well as seasonal
fluctuations in these numbers. That
probably sounds really dull to most
people but I like knowing that my work
will aid in the understanding of the
community structure and relationships of
the Northern Benguela ecosystem.”
Journal Reference:
Anne C. Utne-Palm, Anne G. V. Salvanes,
Bronwen Currie, Stein Kaartvedt, Göran E.
Nilsson, Victoria A. Braithwaite, Jonathan A.
W. Stecyk, Matthias Hundt, Megan van der
Bank, Bradley Flynn, Guro K. Sandvik, Thor
A. Klevjer, Andrew K. Sweetman, Volker
Brüchert, Karin Pittman, Kathleen R. Peard,
Ida G. Lunde, Rønnaug A. U. Strandabø, and
Mark J. Gibbons. Trophic Structure and
Community Stability in an Overfished
Ecosystem. Science, 16 July 2010: Vol. 329.
no. 5989, pp. 333 - 336.
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Launching IndiSeas2 (2010-2013)
Evaluating the status of marine ecosystems
in a changing world
By Lynne Shannon, Yunne- Jai Shin and
Alida Bundy

A

n Ecosystem Approach
to Fisheries (EAF) has
been adopted globally.
To make progress towards implementing
the EAF, the scientific community is
challenged to provide a generic set of
integrated indicators to accurately reflect
the effects of fisheries on marine ecosystems, to discriminate these effects from
other ecosystem drivers and to facilitate
effective communication of these effects
to managers, policymakers and the public. Building on the work of the Euroceans/Meece/IRD IndiSeas Working
Group (WG) phase 1 (2005-2009, see
www.indiseas.org), IndiSeas2 aims at
"Evaluating the status of marine ecosys(a) Improving

tems in a changing world”, using a set of
different types of indicators to reflect the
effects of multiple drivers on the states
and trends of marine exploited ecosystems.
Indiseas1 (2005-2009) culminated in the
publication of a suite of nine papers
(ICES Journal of Marine Science
(volume 67, 2010) presenting results of
comparative analyses. A suite of eight
ecological indicators were used to assess
the recent state of 19 fished marine ecosystems and to compare changes in ecosystems over past decades (Shin et
al.,2010a). Of grave concern to fisheries
managers, scientists and stakeholders is
that analyses suggest most of the 19 ecosystems are in an overexploited state
(Shin et al., 2010b) and the declining
trends observed in the ecological indica(c) Deteriorating

(b) Not Improving
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(Blanchard et
al., 2010) led
to 79% of the
e c o s ys t e m s
being classified as deteriorating
(Bundy et al.,
2010). The need was highlighted for
multiple drivers of ecosystem change to
be considered (Bundy et al., 2010; Coll
et al., 2010; Link et al., 2010; Shannon
et al., 2010). Although IndiSeas indicators were selected to reflect the impacts
of fishing, results need to be considered
in the context of human dimensions (e.g.
anthropogenic factors such as pollution,
economics, governance) and environmental drivers (e.g. regime shifts, cli-
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Figure from Bundy et al. 2010: Decision-tree diagnoses for the 19 ecosystems evaluated: (a) improving, (b) not improving, and (c) deteriorating. If fish size is decreasing, Decision Rule 1 is invoked and the decision tree is terminated (c=deteriorating). If fish size is increasing or shows
no trend, then the next indicator is invoked and the same process is followed until either Decision Rule 1 terminates the decision tree or the
last node (indicator), namely inverse fishing pressure, is reached. The three arrows at each node indicate the three possible directions of the
indicator trend, decreasing (red), increasing (green), or no trend (striped); the heavy black arrow indicates the observed trend.In (a), white
nodes indicates missing data, where it is assumed that there is no change.
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tion of indicators for their respective
ecosystems. With the proposed list of
IndiSeas2 members, at least 25 marine
ecosystems will be considered from the
first year of the WG. All scientists proposed should have comprehensive, expert knowledge of ecosystem functioning and the ecosystem approach to fisheries. The WG also includes scientists
having expertise in environmental, human dimensions including economics,
and biodiversity indicators.

IndiSeas website. For each ecosystem, a synthetic overview is displayed with state and
trends indicators and a summary diagnosis is provided. Viewing options include time series
for each indicator, descriptions of ecosystem and key species.

mate change). The WG highlighted the
need for extensive further work to be
carried out to identify thresholds and
reference points for indicators (Shin and
Shannon 2010).
To take this work further, we propose a
comparative statistical approach to explore and analyse the response of a
broader suite of ecosystem indicators to
ecosystem change across a wider range
of ecosystem types; to develop models to
explore the combined effects of fishing
and climate on indicators trends and to
develop means of testing indicator responsiveness and performance. Furthermore we intend to forge links with other
research fields (climate change, conservation biology, sociology and economics) to promote an integrative ecosystem
approach to marine resources.
Objectives
The goal of the second phase of IndiSeas
is to evaluate the status of the world's
exploited marine ecosystems subject to
multiple drivers in a changing world. To
this end, a group of experts are being
brought together to further develop and
expand the suite of ecosystem indicators,
expand the number and range of ecosystems included in the analysis and, spe-

cifically, to:
1. Study the joint effects of climate
and fishing changes on ecological
indicators (TG I)
2. Integrate conservation and biodiversity issues in the diagnosis of ecosystem states (TG II)
3. Integrate socio-economic issues in
the diagnosis of ecosystem states
(TG III)
4. Develop reference points for ecological indicators (TG IV)
5. Test the performance of ecosystem
indicators in fisheries management
(TG V)
6. Evaluate the exploitation state of
marine ecosystems in an integrative
framework using a comparative
statistical approach (TG VI)
Participation
IndiSeas2 will be coordinated by Alida
Bundy (DFO, Canada), Lynne Shannon
(UCT, South Africa) and Yunne Shin
(IRD, France). Participation by an expert
from each ecosystem is a pre-requisite
for adequate comparative analyses and
proper scientific guidance in each ecosystem. Ecosystem representatives participating in IndiSeas2 will be responsible for the collation of data and compila-

Upcoming meeting
The IndiSeas2 WG will meet in Paris
(UNESCO) from 29 November - 2 December 2010. A synthesis/integrative
paper will be presented to summarise
IndiSeas successes, lessons learned from
Phase 1 (including critical comments)
and our ideas on how to address these
through IndiSeas2. The objectives of the
meeting are to:
1. Review and agree on draft lists of
new indicators (climate/ environmental, biodiversity/conservation
and socio-economic indicators);
2. Review new ecosystems to be added
to IndiSeas;
3. Discuss workplans for Task Groups
and
4. Develop a Science Plan and an Implementation Strategy.
Suite of IndiSeas papers in ICES Journal
of Marine Science
Blanchard, J.L., Coll, M., Trenkel, V.M.,
Vergnon, R., Yemane, D., Jouffre, D.,
Link, J.S., and Shin, Y.-J. 2010. Trend
analysis of indicators: a comparison of
recent changes in the status of marine
ecosystems around the world. ICES
Journal of Marine Science, 67: 732-744.
Bundy, A., Shannon, L.J., Rochet, M.-J.,
Neira, S., Shin, Y.-J., Hill, L., and Aydin, K. 2010. The Good(ish), the Bad
and the Ugly: a tripartite classification
of ecosystem trends. ICES Journal of
Marine Science, 67: 745-768.
Coll, M., Shannon, L.J., Yemane, D., Link,
J.S., Ojaveer, H., Neira, S., Jouffre, D.,
Labrosse, P., Heymans, J.J., Fulton,
E.A., and Shin, Y.-J. 2010. Ranking the
ecological relative status of exploited
marine ecosystems. ICES Journal of
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Marine Science, 67: 769-786.
Jouffre, D., Borges ,M.F., Bundy, A., Coll,
M., Diallo, I., Fulton, E.A., Guitton, J.,
Labrosse, P., Abdellahi, K.o.M;, Masumbuko, B., Thiao, D. 2010. Estimating EAF indicators from scientific trawl
surveys: theoretical and practical concerns. ICES Journal of Marine Science,
67: 796-806.
Link, J.S., Yemane, D., Shannon, L.J., Coll,
M., Shin, Y.-J., Hill, L., and Borges,
M.F. 2010. Relating marine ecosystem
indicators to fishing and environmental
drivers: an elucidation of contrasting
responses. ICES Journal of Marine Science, 67: 797-795.
Shannon, L.J., Coll, M., Yemane, D., Jouffre,
D., Neira, A., Bertrand, A., Diaz, E., and
Shin, Y.-J. 2010. Comparing data-based
indicators across upwelling and comparable systems for communicating ecosystem states and trends. ICES Journal
of Marine Science, 67: 807-832.
Shin, Y.-J., and Shannon, L.J. 2010. Using
indicators for evaluating, comparing and
communicating the ecological status of
exploited marine ecosystems. Part 1: the
IndiSeas Project. ICES Journal of Marine Science, 67: 686-691.
Shin, Y.-J., Shannon, L.J., Bundy, A., Coll,
M., Aydin, K., Bez, N., Blanchard, J.L.,
Borges, M.F., Diallo, I., Diaz, E., Heymans, J.J., Hill, L., Johannesen, E., Jouffre, D., Kifani, S., Labrosse, P., Link,
J.S., Mackinson, S., Masski, H., Möllmann, C., Neira, S., Ojaveer, H., Ould
Mohammed Abdallahi, K., Perry, I.,
Thiao, D., Yemane, D., and Cury, P.M.
2010. Using indicators for evaluating,
comparing and communicating the ecological status of exploited marine ecosystems. Part 2: Setting the scene. ICES
Journal of Marine Science, 67: 692-

716.
Shin, Y.-J., Bundy, A., Shannon, L.J.,
Simier, M., Coll, M., Fulton, E.A.,
Link, J.S., Jouffre, D., Ojaveer, H.,
Mackinson, S., Heymans, J.J., and
Raid, T. 2010. Can simple be useful
and reliable? Using ecological indicators to represent and compare the
states of marine ecosystems. ICES
Journal of Marine Science, 67: 717731.
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Building Communities of Practice for the
better management of Large Marine Ecosystems
By Frida Lanshammar and the DLIST
team

tion is that this will not be allowed to
happen in the ASCLME Project. After
all, it is the coastal communities who
will be the main direct beneficiaries of

T

project implementation, at least in terms
hese days communication and stake-

of the sheer number of people whose
livelihood will be directly affected by

holder
involvement is a vital

the success or failure of the project.

component of projects, no matter how large or small they

Planning with communities in an area as
vast as the ASCLME is not easy. To

may be. Of course the views of all stake-

ensure that people on the ground are

holders are important, and it is increasingly recognised that solutions are more

involved and can contribute to the plan,
the Distance Learning and Information

durable in the long-term if they are devised not by one sector only. One may

Sharing Tool (DLIST) was included as
part of the project from the beginning.

expect this to be especially true for large
and complex systems, and the Large

The web-based platform for DLIST ASCLME was launched in January 2010 on

Marine Ecosystems (LMEs) may be a

www.dlist-asclme.org. Less than half a

case in point. When governments,
NGOs, the scientific community, the

year after the web-based platform went
live participants from nine countries in

private sector and local communities all
push for the better managements of the

the region have started to use its different functions, including government

Large Marine Ecosystems, what sometimes appears to be an impossible or at

officials from Somalia. The DLIST webbased information sharing platform and

best a daunting task will undoubtedly

associated tool-set has now been en-

become much easier to accomplish. Unfortunately it is often the grassroots com-

gaged to link local communities into two
Large Marine Ecosystems (LME) Pro-

munities who are left out.

jects, one on the west (visit also:
www.dlist-bclme.org) and the other on

One promising example when it comes

the east side of Africa. DLIST provides

to stakeholder involvement is the Agulhas and Somali Large Marine Ecosys-

information sharing opportunities, including discussions forums, an online

tems (ASCLME) Project (see:
www.asclme.org). The main outcome of

library and targeted courses, and a range
of tried and tested interactive outreach

this project which is now in its planning
phase is a Strategic Action Plan (SAP),

mechanisms that include moderated radio programmes, travelling environ-

the implementation of which will hope-

mental film festivals aimed at local com-

fully contribute greatly to improved
management of the Agulhas and Somali

munities, a newsletter and local networks, all of which can be harnessed to

Currents and their coastal areas. A key
priority is to ensure that all stakeholders

solicit or enrich input from the community level.

are included already in the planning
process leading to the SAP. While local

Most importantly, when applied in the

communities are easily overlooked in

Benguela Current Large Marine Ecosys-

large-scale planning processes, the inten-

tem region, the DLIST approach led to
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the formation of an active and growing
Community of Practice (CoP) consisting
of members from all sectors and levels
of society, including local communities.
This gives a golden opportunity to make
sure that science speaks to community
concerns and vice versa, and that there is
a ‘top down’ and ‘bottom up’ exchange
of information and ideas. A good CoP is
characterised by a wide horizontal reach,
such as across the different sectors, as
well as reaching from the top to the bottom and vice versa on the vertical axis
(from national government to community level). A similar CoP to the one in
the BCLME region is now being developed for the countries in the Western
Indian Ocean and the East Africa region.
SANCOR members can both benefit and
contribute greatly to such communities A community meeting held in Pemba, Tanzania as part of the ASCLME DLIST Project. (Photo
of practice, adding ideas, knowledge and by Frida Lanshammar )
diversity to the ‘pool of knowledge’ created by the members of the CoP.

DLIST ASCLME registered users and
other groups. This course is offered in

Through the DLIST approach people

collaboration with the Environmental
Resources Centre (ERC) at the Cape

across the region can share knowledge,
perspectives and assist a coherent voice
from the ground to find its way into upstream planning. The DLIST web-based
platform thus functions as a mechanism
for exchanging views across the region
while acting as a user-friendly depository of useful information. The current
two DLIST sites are growing daily with
new members, new documents added
and information on specific projects. To
get to know more about the web-based
platform, please visit the site and join the
growing Community of Practice (CoP)
by becoming a registered user which
allows you to use the photos, articles and
other material available on the site as
well as to create and comment on discussions about relevant topics.
The DLIST web-based platform is also
used to offer online courses. After two
successful runs of the Stakeholder Par-

Peninsula University of Technology
(CPUT). The aim of the stakeholder
course is twofold. Firstly, it aims to inform those who want to conduct stakeholder participation, how to do so effectively. Secondly, the course is aimed at
informing the stakeholders how they can
play a more active role in decision making processes. The course is open to people from all sectors, particularly those
involved in stakeholder processes.
Groups or individuals are encouraged to
register by visiting http://www.dlistbenguela.or g/Co urse_Infor mation/
Stakeholder_Participation_Course/

for

more information. There are no specific
entry requirements – anyone with at least
some internet access may register and
undertake the course. More courses are
being developed and will be offered in
the future with CPUT, the University of
Toamasina, Madagascar and other part-

ticipation - For a Better Future Course
through the DLIST Benguela, there has

ners, that will be specifically aimed at
the ASCLME region. These courses will

been renewed interest in the course from

be advertised on www.dlist-asclme.org.

A snapshot of the DLIST ASCLME website

If you want to become a registered user
of the DLIST web-based platform and
join the Community of Practice that is
forming on both sides of the continent,
please visit www.dlist-asclme.org, or
www.dlist-bclme.org and register yourself, or contact frida@ecoafrica.co.za
or zvi@ecoafrica.co.za.
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Sharks International Conference Revealing the mysteries behind sharks all over the world
By Cheryl-Samantha Owen

S

harks International, the first international shark conference in
20 years, brought together over
200 delegates from 23 countries to present the latest in shark science. The conference was hosted by James Cook University in Queensland, Australia from 611 June 2010.
The event provided a forum for the
world’s leading shark and ray experts,
along with students and researchers, to
come together to share ideas, update
information and report on the progress of
the most recent scientific studies in the
field of shark and ray ecology. The evolution of some key technologies has been
a considerable driving force behind the
advancement of knowledge of shark
behaviour over the past 25 years. As
these species become more affected by
human environmental factors on a global
scale, international approaches to their
study and management will be increasingly important.
The Save Our Seas Foundation, along
with other organistions such as the Australian Government and James Cook
University, sponsored the event. Thirteen scientists supported by the Save Our
Seas Foundation presented cutting edge
research in fields ranging from telemetry
studies focusing on the movement patterns of sharks and the use of portable
field kits for measuring stress levels in
sharks to the genetic analysis of shark
fins and the current status of shark conservation.
Dr Rupert Ormond, Chief Scientist of
the SOSF, presented his findings on how
some individuals buck the trend of recorded movement pattern. It appears

some individual basking sharks, white
sharks and whale sharks in the NE Atlantic, South Africa and the Seychelles
respectively take the pass less traveled
between feeding grounds and appear to
be resident in feeding areas for different
lengths of time, while the majority stick
to a particular route and pattern. Perhaps
as a youngster those individuals were
exposed to different currents or water
temperatures, which led them on their
unique journey and they have simply
stuck to it over the years. SOSF is still
trying to solve the mystery.
Following on from this Alison Kock
from the SOSF Shark Centre in Cape
Town presented her work on the yearround white shark presence in False Bay,
South Africa with distinct seasonal
changes in habitat utilization. Her work
highlighted that even though white
sharks are fully protected in South Africa, there are many issues such as bycatch, poaching, impact of shark bites,
habitat, prey loss and pollution that still
affect these sharks.

Part of the SOSF team at Sharks International, June 2010, FLTR: Cheryl-Samantha
Owen, Dan Beecham and Alison Kock.

Sharks are global travellers and observing them in the wild is no easy task. The
biggest change to shark behaviour research arrived with the advent of acoustic and satellite telemetry. These technologies, which use tags to record a wide
array of sensory data, enable scientists to
track the exact locations of where individual sharks travel and the temperature,
depth, and light levels that they experience on their journeys. Through telemetry scientists have expanded our knowledge of movement patterns, feeding and
mating behaviour, as well as an understanding of the physiology that drives
these behaviours. There has been a
growing trend in the number of scientists
using telemetry technology and over 20
per cent of the talks at the conference
include the use of telemetry. Blacktip
reef sharks, whitetip reef sharks, whiptail
stingrays in the Amazon estuary, shovel-

Sharks have feelings too… and they get
stressed! Stressed to death in some cases.
Several scientists presented their results
on how sharks fare after being hung in
the open ocean by a long lining hook –
dragged along the sea floor in a trawler’s
net or left by fishermen on a boat
slowing suffocating before being
thrown back into
the sea. Sharks
may have evolved
over the past 400
million years – but
they didn’t come
equipped to deal
with modern fishing torture tech- Diving legends Ron and Valerie Taylor at a Sharks International presentation.
niques.
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nose guitarfish, manta rays, bull sharks,
blue sharks, whale sharks and white
sharks are just some of the species fitted
with tags, which are well on their way to
revealing just exactly what they get up to
when scientists aren’t looking.
SOSF scientist Dr. Andrea Marshall
(also known as the Manta Queen, from
the 2009 BBC documentary) presented
her work on seven years of observations
of the size, population structure and migratory behaviour of the newly described
giant manta ray (Manta birostris). From
her base in southern Mozambique Dr.
Marshall has identified over 130 individuals at an inshore aggregation site,
which supports both feeding areas and
cleaning stations. Preliminary data from
two satellite tagged individuals have
demonstrated that the species is capable
of international migration – a crucial
consideration for future regional management plans. As well as discovering
the species Dr. Marshall has also discovered that this manta is one of the deepest
diving fish in the sea.
Dr. Jeurg Brunnschweiler later revealed
his results on the small-scale movement
patterns of bull sharks in the Shark Reef
Marine Reserve off the southern coast of
Viti Levu, Fiji. More than 60 bull sharks
fitted with acoustic tags collected this
data, while 14 pop-up satellite archival
tags were deployed between 2004 and
2009 to monitor the movement of bull
sharks away from Shark Reef and their
passage through the water column.
One of the biggest difficulties in fisheries management is the widespread distribution of most species and the fact that
sharks don’t acknowledge international
boundaries. Dr. Shivji, based at the Save
Our Seas Foundation Shark Research
Centre and Guy Harvey Research Institute in Florida, USA, gave a “first-look”
analysis of population genetic structure
in sharks. He revealed that nearly all
species of sharks with global distributions have different inter-ocean basis
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populations and distinct genetic population structure has also been detected
within ocean basins. In fact, the scale of
some populations may be on an even
smaller geographic scale, meaning the
sharks in a specific location may belong
to their own genetic population. These
discoveries are an important conservation flag. The major significance of these
findings is being able to assess and manage sharks on a population-specific basis. The number of species in one area
might be healthy, but elsewhere that
same species may be in danger of extinction, and because they are genetically
distinct populations the healthy populations won’t fill the gap of a population
that is fished off our planet. “Over the
last five years we have discovered
through genetic research that the population structures of sharks are different to
what we use to assume. This information
needs to be used by management bodies
to help conserve shark populations,”
says Dr. Shivji.
Other talks illustrated how research on
the big fauna, such as whale and basking
sharks, leads to better protection of the
web of life that surrounds them. Dr.
Mauvis Gore discussed the ‘Ups and
downs of being a megaplanktivore’ by
illustrating how both basking and whale
sharks dive in a number of distinctive
patterns, including V-shaped spikes, Wshaped sawtooth and oscillatory staircasing! - in search of prey. Deni RamirezMacias covered her work on whale shark
population size and structure in La Paz
Bay, Mexico, and David Rowat presented some interesting observations on
the long term residence in coastal aggregations of whale shark in Seychelles and
Djibouti.
In the beginning shark behaviour research resulted from the need to answer,
“How can we protect humans from
sharks?” The tide has since turned and,
with as many as 73 million sharks killed
each year, today we are all asking, “How

SOSF Scientist Andrea Marshall presents her
work on Manta Rays

can we protect sharks from humans?”
Collecting and analyzing all this data is a
giant step towards providing some answers to this question. Shark filming
legends Ron and Valerie Taylor, who
attended the conference, were once
champion spear-fishermen before they
turned into marine and shark life advocates. “Marine life belongs to all of us,
not just the fishermen, and we should be
able to see them (the sharks and other
fish) anytime we want,” said Valerie.
Photos by Cheryl-Samantha Owen
The Save Our Seas Foundation saves marine
life and protects seascapes worldwide. We do
this by encouraging conservation and awareness of the global marine environment
through research and education. From humble
beginnings in 2002 with one research project
on silky sharks we now have over 100 projects
in over 40 countries worldwide. SOSF’s initiatives provide key information about maintaining the delicate ecological balance in marine
ecosystems, particularly focusing on the role
sharks and rays play as top predators and the
devastating consequences of removing them
from the world’s seas. The Foundation’s researchers have tracked basking sharks across
the Atlantic, discovered a new species of
manta ray, uncovered some of the secrets of
great white sharks, and have worked tirelessly
behind the scenes to encourage bans on shark
fishing and the declaration of new marine
protected areas.
Using knowledge based on sound science and
the language of images, SOSF aims to inspire
people to appreciate the intricate nature of
how we are all bound to the health of the sea.
Teaching the children of today to be custodians of our marine world tomorrow, we implore every generation to act now and make a
difference.
If you would like to learn more about the marine environment or how you can help and
make donations in support of saving our seas,
please visit: www.saveourseas.com
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Conservation status of
African Penguins Response to Coetzee
and the Pelagic Scientific
Working Group
By Peter Ryan, Lorien Pichegru and
David Grémillet

T

he South African Pelagic
Scientific Working
Group, chaired by Janet
Coetzee, has the difficult
task of balancing commercial imperatives with environmental realities. However, their response to the findings of
Pichegru et al. (2010) cannot go unchallenged. The Working Group claims that
the results of reduced foraging effort by
African Penguins following closure to
fishing around a key breeding site, while
birds at an adjacent colony with no protection increased their effort, need to be
considered in a ‘wider context’ (Coetzee
2010). However, the Working Group
misrepresents the most important context, that of the population status of the
African Penguin, which has now been
upgraded to Endangered (BirdLife
2010).
The claim that African Penguin numbers
increased during the 1990s when pelagic
fish populations reached ‘record levels’
could be taken to mean that the decrease
in penguins over the last decade simply
reflects natural fluctuations. A more accurate wording would be that the penguin population showed limited recovery
during the 1990s, but they failed to reach
even the population levels found in the
late 1970s, let alone anywhere near their
population when pelagic fishing commenced in the mid-20th century. At the
start of the 20th century, the African
Penguin population was at least an order
of mangitude greater than it was during
the 1990s; currently is it less than 5% of
the original population and decreasing
rapidly. Much of the initial decrease in
African Penguin numbers was driven by
direct exploitation of their eggs, exacerbated by the impacts of guano collection
and, latterly, oil pollution, but the fact

A baitball made by penguins, with the associated terns feeding on the fish that are pushed
at the surface of the water by the penguins. (Photo by Lloyd Edwards)

that the population continued to decrease
once egg and guano collecting ceased in
the 1960s indicates other factors have
prevented their recovery. And the fact
that penguin numbers recovered somewhat in the late 1990s, when fish stocks
increased (it is debatable whether pelagic
fish stocks were at ‘record levels’, as
there are no estimates of the stock prior
to exploitation), supports the case that
prey availability is one of the main
causes of the penguin’s current woes.
Unlike the crude estimates of fish stocks,
there are robust counts of penguins from
all their main breeding sites for the last
few decades. Over the last five years, the
South African breeding population of
African Penguins has decreased by 60%
(an average of 17% per year). The decrease has been most marked at west
coast colonies (falling 22% per year), but
colonies on the south coast have decreased 30% (7% per year) over the
same period (Kemper et al. 2007; R.J.M.
Crawford, unpubl. data). As if this isn’t
worrying enough, estimates of adult survival have fallen below 60% per year at
west coast colonies (R. Altwegg, unpubl.
data). Even the most optimistic of demographic models require adult survival
close to 90% for the population to remain stable. Given that South Africa
supports 82% of the global population,
the species should be uplisted from Vulnerable to Endangered. The Pelagic Scientific Working Group is aware of these
depressing statistics, but instead chose to
highlight three perceived ‘weaknesses’
in Pichegru et al.’s (2010) arguments.
We respond to their three claims
(summarised in italics).

1. The time series of penguin breeding
success and the estimated proportion of
adult penguins breeding is positively (but
not statistically) related with fish catches.
The Working Group interprets this to
mean that fishing benefits birds, rather
than the simpler and more plausible inference that penguins, like fisheries, do
well in years when pelagic fish are more
abundant. Pelagic fish abundance varies
considerably between years in the Benguela as a result of highly variable recruitment (van der Lingen et al. 2006),
and it is well known that predators do
better in years of high fish abundance
(e.g. Crawford & Dyer 1995). The premise that fishing benefits penguins by
breaking up fish schools lacks any empirical support. The benefits gained by
fish from schooling apply equally once a
critical threshold of a few thousand fish
is reached, which is very much at the
small end of the school size continuum
for anchovies and sardines. Adult African Penguins evolved their striking coloration specifically to exploit schooling
fish and can obtain fish from both large
and small schools (Wilson et al. 1987).
We don’t know what the local, shortterm effects of fishing are on fish behaviour, but it is inevitable that fishing reduces the abundance or density of fish
over larger scales, and thus impacts the
foraging efficiency of penguins. The
northern Benguela off Namibia provides
abundant evidence of the risks of overfishing. Following the collapse of pelagic fish stocks in the 1970s, a seemingly irreversible regime shift has occurred to a system dominated by gelatinous zooplankton (Lynam et al. 2006),
with catastrophic implications for Afri-

Page 10

can Penguins and other predators of pelagic fish (Kemper et al. 2007).
2. Penguin abundance decreased at Dassen Island, where an experimental fishing
ban was in place, but remained stable at
Robben Island, where there was no ban on
fishing.
Decreases in the numbers of occupied
penguin nests between 2007 and 2009
were similar at Dassen Island (56%) and
Robben Island (59%). Dassen Island is
farther north than Robben Island, and
given the generally south and eastward
shift in fish stocks, penguins there are
likely to have suffered from reduced
prey availability more than the colony on
Robben Island. Numbers of penguins at
Dassen Island fell dramatically prior to
the fishing closure (22,700 pairs in 2005,
13,300 in 2006, 11,800 in 2007, 5,700 in
2008), but remained fairly stable after
closure (5,100 pairs in 2009). However,
counts of occupied nests have associated
errors and population trends often are
insensitive to short-term changes in food
abundance; hence our choice of foraging
behaviour as a more useful measure of
environmental conditions as perceived
by seabirds (Lewis et al. 2006). Unfortunately there have been few measures of
foraging effort by penguins from Dassen
and Robben, and any comparison is confounded by partial protection of the waters around Robben Island, which lies
close to Cape Town harbour. No fishing
is allowed in the harbour approaches,
creating a de facto closed area east of
Robben Island.
3. Relatively little fishing took place
around St Croix Island in 2008, the year
prior to the fishing closure, and so penguins gained little benefit from the closure.
Unfortunately there were no acoustic
surveys of fish abundance in Algoa Bay
during the penguin breeding season in
either 2008 or 2009, so commercial
catches provide the only estimate of fish
abundance. Fish catches are recorded at
a relatively coarse scale (10x10 nautical
mile blocks). The closed area around St
Croix Island overlaps with six reporting
blocks, but the core area falls within four
blocks, while less than 10% of the two
southernmost blocks was closed to fishing. During the penguin breeding season
(February-July), catches of pelagic fish
(almost all sardines Sardinops sagax) in
all six reporting blocks increased 43%
from 2008 (1030 tons) to 2009 (1468
tons). However, no catches occurred in
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the four northern blocks that form the
bulk of the closed area, while catches in
the two southern blocks almost doubled
(MCM unpubl. data). This marked differential might help to explain the strong
spatial shift we detected in foraging effort by penguins from St Croix. It suggests that even ‘low levels’ of commercial fishing may significantly affect the
local abundance of fish, further strengthening our argument that closing the waters around breeding islands benefits
birds. As to the core argument that relatively little fishing took place in these
waters, it might be trivial to the fishing
industry, but the 250 tons ‘saved’ for
penguins in the core area of the closure
is roughly half the amount of fish required to raise a brood of chicks by the
7000 pairs of penguins breeding on St
Croix in 2009.
We were at pains to point out that our
results are preliminary (Pichegru et al.
2010, last sentence of the discussion). To
better understand the effects of fishing
and fishing closures on other predators,
we need information on fish distributions, abundance and behaviour at small
spatial and temporal scales, and on how
these change with fishing pressure.
However, in the wider context of the
parlous conservation status of the African Penguin, the most parsimonious explanation for our results is that closing
the waters around breeding islands does
confer an advantage on breeding penguins. The first three principles of South
Africa’s Marine Living Resources Act
(Republic of South Africa 1998) require
“ecologically sustainable development of
marine living resources, the need to conserve marine living resources for both
present and future generations, and the
need to apply precautionary approaches
in respect of the management and development of marine living resources” (p.
14). This mandate requires urgent action
to improve the conservation status of the
African Penguin and other top predators
that rely on pelagic fish in the southern
Benguela region. Although economic
consequences need to be minimised,
they cannot be allowed to override or
forestall Working Group recommendations for meaningful steps to reverse the
alarming collapse of the African Penguin. The extension of fishing closures

around key penguin breeding islands is
likely to be a more palatable measure
than cutting fishing quotas, although the
latter measure also may have to be considered if penguin numbers continue to
fall.
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Die-back of mangroves in the Kobonqaba Estuary
Janine Adams , Anusha Rajkaran
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National Science Week in the Makana district
By Reyhana Mahomed

T

his year National
Science
Week
(NSW) ran from 2 –
6 August and took
place at 88 sites
across the country. The Makana district
was one such site that endeavored to
show learners “the role of science in
economic development” - the theme for
NSW 2010.

NSW is an annual countrywide
celebration of science. All nine
provinces in the country participated in
NSW and this year the Makana National
Science Week Alliance was set up to
organize and run NSW 2010 events. The
Makana NSW Alliance committee
consists of a collaboration between the
Grahamstown District Department of
Education (DoE), South African
Environmental Observation Network
(SAEON Elwandle Node), Scifest Africa
and a project of the South African
Institute for Aquatic Biodiversity
(SAIAB).
The objective of NSW is to contribute to
Science, Engineering and Technology
(SET) among various sections of the
population and expose the public,
educators and learners to science based
careers with a particular focus on
disadvantaged sections of the population.
With this in mind, the Makana NSW
Alliance planned a number of events that
would spur learners, parents, educators
and the wider public’s interest in
science. NSW has many pertinent
objectives and the Alliance chose to
focus on one main objective of NSW:
attracting learners to careers in SET.
Science Clubs launched
The Makana NSW saw the successful

launch of science clubs at four local high
schools: Nathaniel Nyaluza, Sameul
Ntsika, Mary Water’s and Nombulelo
secondary schools. A science Club was
also launched at Hendrik Kanise
Combined School in Alicedale. These
schools were chosen because each had a
SAIAB Bright Spark or two sitting in
their classrooms. The Bright Sparks
Development Programme is a project of
SAIAB that rewarded Grade 10 learners
for receiving good marks in their science
subjects.
The launch of science clubs involved a
full programme for each school. The
Makana NSW Alliance visited each
school to launch a science club and hand
over their science kit which included a
model torso, water testing kit, textbooks
and posters. “These things are here for
you to use,” said SAIAB Stakeholder
and Communications Manager, Penny
Haworth addressing the learners “They
are not there to sit locked up in a room.
So you must decide how often you want
to meet to do experiments and use the
equipment.” Director of Scifest Africa,
Vera Adams assured learners and
teachers that the Makana NSW Alliance
will be supporting schools throughout
the set-up of their science clubs.
Nathaniel Nyaluza Grade 11 Bright
Spark learner, Thandolwethu Bojo is
overwhelmed that his school now has
science equipment “now I can talk to
other people and mentor them in the
club” he said. Ntsika Secondary School
Science educator, Solomon Johnson is
excited about seeing his students use the
dissecting kit: “this will make science
more practical for them.”

Jess Goble demonstrates the balloon trick to
learners

Conversations and debates in the multigenerational Science World Café

Hendrik Kanise learners anxious to see what
happens next in the play: Through his eyes

“This kit will help us get the best out of
our learners. Now I can show them that
this is the brain and this is how the
medulla operates” said Science educator
at Hendrik Kanise Combined School,
Elaine Gadu.
Rhodes University Biochemistry PhD
student, Jess Goble awed learners and
educators with her interactive and

Map of the Eastern Cape with Makana highlighted.
Source:
http://
commons.wikimedia.org.
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educational science show. The science
show illustrated to learners how they can
do experiments without a laboratory and
with items that are found in every
household like bicarbonate soda and
dishwashing liquid.
The Makana NSW Alliance also
provided after school edutainment for
learners in a form of a play. A play
entitled: Through his eyes was
performed by a local theatre company;
Beneath The Skin Productions. The play
was performed by three young men
taking on the role of a number of
characters each that seeked to
deconstruct Charles Darwin’s Theory of
Evolution. Learners showed empathy,
laughed, applauded and were taken away
by the performance as the three
characters showed how man evolved
from ape.
Take-a-learner-to-work day
In following the theme of NSW: The
role of science in economic
development, the Makana NSW Alliance
saw it fit to afford learners the
opportunity to see first-hand how science
contributes to a country’s economy. The
take-a-learner-to-work-day initiative was
well-supported by Grahamstown
businesses. A few of the businesses that
took learners were SAIAB, SAEON,
Grahamstown Pharmacy, Rhodes
University Department of Physics and
Eskom.
On Wednesday, August 4, learners and
employers met at the DoE District office
for a welcome tea and to get paired up
for a day of work. The aim of this
initiative was to expose learners to
careers in SET and also motivate them in
their studies to increase pass rates. At the
end of the work day, learners gathered at
the DoE for a report-back session.
Learners reported that the day was
informative and an eye-opener into the
world of science careers.
The World Café
To mark the end of NSW 2010, the
Makana NSW Alliance hosted a one-ofits-kind Science World Café on Friday,
August 6. The World Café is a structured
and facilitated discussion which aims to
encourage conversation, debate ideas
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and brainstorm solutions pertaining to a
particular issue. Conversations were
timed and once the time lapses,
participants move on to form new groups
and build on the conversation from their
last group. The conversations link and
build on each other as people move
between groups, cross-pollinate ideas,
and discover new insights into the issues
at hand.
Since 2010 is the International Year of
Biodiversity and the theme for National
Science Week 2010 is The role of
science in economic development.
Combining the two themes, the National
Science Week World Café explored the
potential economic benefits drawn from
conserving our biodiversity and how our
individual actions impact on biodiversity
conservation. SAIAB Managing
Director, Prof Paul Skelton opened the
event with a lecture entitled “B for
Biodiversity- to B or not to B”. Setting
the scene for the World Café, Skelton
explored issues around the importance of
conserving our biodiversity.
Organisational Development Consultant
and experienced World Café facilitator,
Melanie Kiley facilitated the World
Café. With over 18 years of experience
in working with people to facilitate
growth and transformation, Kiley
believes in the power of conversation as
a catalyst for change. Kiley described the
Science World Café as “most
interesting” and “multi- generational”
given that the World Café brought
together learners, students, educators,
lecturers, researchers and members of
the general public together to discuss
issues around biodiversity conservation
and its economic role. “Today I have
become more aware of the importance of
reducing the loss of biodiversity,” said
Ntaba Maria Grade 8 learner, Aphiwe
Msomi.
The Makana NSW Alliance hosted a
successful and educational NSW for
learners and the general public and the
events built on their understanding of
how science can contribute to an
economy.
Photos by Reyhana Mahomed

Department of Environmental
Affairs celebrates
World Oceans Day 2010
By Mthuthuzeli Gulekana

O

n the 8th of June 2010, the
Oceans and Coasts branch of the
Department of Environmental
Affairs (DEA) joined the world in celebrating World Oceans Day.
The observation of this day globally dates
back to 1992 during the Earth Summit in
Rio de Janeiro, when Canada proposed the
concept of a World Oceans Day. Since
then the day has been unofficially celebrated in many parts of the world. In
2008, the UN General Assembly officially
declared that the 8th of June will be designated as the World Oceans Day (WOD).
The first WOD was celebrated in 2009,
thus making 2010 a second WOD anniversary. As a signatory and a member state of
the UN (and its subsidiary bodies and
agencies), it was of outmost importance for
South Africa to join many other countries
in the world in celebrating this event.
The WOD is celebrated under a different
theme every year. This year’s theme was:
“Our oceans: opportunities and challenges” (the previous year’s (2009) theme

The front page of the newspaper supplement
and a booklet that was distributed nationwide and produced by the DEA especially for
the WOD 2010.
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being: Our Oceans, Our Responsibility).
DEA joined other government agencies,
museums, aquariums, NGOs, etc. around
the world to celebrate this event.
The celebrations were marked by an official function held at the Nelson Mandela
Metropolitan University (NMMU), (Port
Elizabeth). This event preceded one of the
most important global event to be hosted
by South Africa, the 2010 Soccer World
Cup, and also happened during the Youth
Month which honours all the South African youth. It was thus important to use the
WOD 2010 to demonstrate to the youth
and general to use the different goods and
services rendered by the oceans and coasts
of our country.
The DEA delegation to the official WOD
function was led by Dr Monde Mayekiso,
and the NMMU delegation was led by the
Vice-Chancellor and Principal, Professor
Derrick Swartz. Learners and educators
from a local school, Masiphumelele Secondary School were invited to the occasion.
The learners were given a tour around the
relevant sites that use the oceans and
coasts, such as the port and the university’s
marine research laboratories.
To capture the attention of the national
youth audience, the DEA produced a colourful and bilingual newspaper supplement
which was distributed nationwide, with
most of the copies delivered at schools.
These supplements will be used by the
learners to complete their projects and also
to create awareness amongst the youth
about the oceans and coasts and how these
natural resources benefit the people of the
country.
The next event to celebrate our oceans and
coasts will be held in October. Details to
be announced at a later stage.
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Popular booklet on the ecology of South African estuaries
By Alan Whitfield

these findings to a much wider audience,
Dr Aidan Wood, together with a group
of estuarine scientists working mainly on
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