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NOTEEDITOR'S

THE PERILS 
OF PLASTIC
We have all grown up with increasing 
use of plastic – from the container you 
carry your lunch in, to that used to store 
items in fridge or pantry, to the straw 
you so unthinkingly use when you sip 
your cool drink or milkshake, to the 
plastic bag that carries your groceries. 
And now the planet is paying for it. 
Recent reports that the deepest part of 
the ocean – the Mariana Trench – which 
extends nearly 11 km deep into the 
Pacific Ocean – contains plastic waste 
have brought home the extent of the 
problem. A database of photographs from 
thousands of submersible dives made 
over the past 30 years show that nearly 
one-third of all the debris seen were 
plastics – mostly single-use products. And 
worse, many marine creatures such as sea 
anemones were entangled in the plastic.

The internet is full of photographs of 
animals affected by plastics – from turtles 
completely entangled in nets and with 
straws up their noses, to egrets with a 
complete plastic bag over their bodies. 
The plastic trash at the bottom of the 
Mariana Trench includes discarded plastic 
bottles and even plastic bags – like the 
ones that your local store packs your 
groceries in. Most of the plastic shown in 
the dive photographs and videos – 89% 
in fact – is disposable plastic, much of 
it used once and then thrown away. 

Where does this plastic come from? 
Some may enter the oceans directly, from 
trash blown from a beach or off ships. 
However, a study from 2017 found that 
most of it is flowing into the sea from 
the 10 rivers that run through heavily 
populated regions. One of the largest is 
the Yangtze River in China, which is the 
third-longest river in the world, and also 
carries the most plastic waste. The river 
basin is home to 480 million people – one-
third of China’s population. Number two 
is the Indus River, flowing through part of 
India and Pakistan into the Arabian Sea, 
supporting millions of people. Numbers 
three and four are the Yellow and Hai 
rivers, again in China, while number five 
is the Nile. The Nile is thought to be the 
Earth’s longest river, flowing through 11 
African countries before entering the 
Mediterranean Sea from Egypt. Some 

360 million people live in the river basin, 
dependent mainly on agriculture. Number 
nine is the Niger River supporting over 
100 million people and flowing through 
five countries before entering the sea 
through Nigeria. The remaining rivers 
are all in Asia, including China. These are 
not the most highly developed countries 
in the world, which is where you would 
expect most plastic pollution to arise.

There are an estimated 8.3 billion 
tons of plastic in the world. Of this, 6.3 
billion has turned into plastic waste, 
only 9% of which was recycled and 
12% incinerated. Plastic does not break 
down easily – it will be polluting our 
environment for more years that you 
will be alive. Every time you use single-
use plastic, think ‘is this necessary and 
what is going to happen to this bottle/
straw/take-out container’. Be part of the 
solution. Say no to single-use plastic.

Bridget Farham
Editor – QUEST:  
Science for South Africa



The inauguration  
of MeerLICHT

(orange). The exposure time for this image was 60 seconds per filter.  
The colour-composite image was created by Charl Cater

colours: u (blue), g (green), r (red), i (dark red), z (magenta) and q 

uses all the filters of MeerLICHT and are represented by the following 

resolution of 0.59 arc seconds per pixel. This colour-composite image 

1.7 degrees (over three times the diameter of the full Moon) at a 
Cloud and the Tarantula Nebula. The full width of this image is 

This MeerLICHT image shows the Large Magellanic 
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MeerLICHT was 
inaugurated at 
Sutherland on 
25 May 2018, 
Africa Day

THE MEERLICHT TELESCOPE

MeerLICHT – the Dutch for ‘more 
light’ – is an astronomical project which 
aims to provide a simultaneous, real-
time optical view of the radio (transient) 
sky as observed by MeerKAT, South 
Africa’s SKA precursor radio telescope 
array. As such, it provides a uniquely 
broad contemporaneous view of the 
southern skies through multiple windows 
of the electromagnetic spectrum.

Located at the Sutherland station 
of the South African Astronomical 
Observatory (SAAO), MeerLICHT is a 
fully robotic 0.65-m telescope with an 
instantaneous field of view matching 
that of MeerKAT (1.7 by 1.7 degrees, 
approximately the equivalent of 13 full 
moons stacked together in a dense grid). 
This wide field of view is achieved by a 
specific telescope design, and by using 
the largest CCD currently available, 
a 110 megapixel camera provided 
by STA mounted in a cryostat build 
by the Institute of Astronomy at the 
University of Leuven (Belgium).

The core scientific objective of 
MeerLICHT is the study of astrophysical 
transients at multiple windows of the 
electromagnetic spectrum simultaneously. 
It is driven by the exploration of the 
transient radio Universe on the MeerKAT 
telescope. This novel approach to study 
the transient Universe has been made 
possible by the commensal approach 
to MeerKAT science, combined with 
the wide fields of view of MeerKAT and 
MeerLICHT. This enables astronomers to 
search large parts of the southern skies in 
search of variable and transient objects.

MEERLICHT AND MEERKAT

The MeerKAT radio telescope is currently 
being built in South Africa as a precursor 
array for the Square Kilometre Array 
(SKA). After completion of MeerKAT, 
the construction of SKA1-MID – 

a global flagship science and engineering 
project in Africa – will start on the 
same site, expanding the array from 
64 to 197 dishes of broadly similar 
design over an extended baseline.

The MeerKAT radio telescope 
will be used for addressing a wide 
range of key research questions at 
the forefront of modern astrophysics, 
including, for example, the study 
of galaxy evolution and cosmology, 
the study of cosmic magnetism, the 
nature of dark matter, strong-field 
tests of gravity by observing pulsars 
and black holes, and understanding 

The MeerKAT radio telescope array near Carnarvon, Northern Cape, South Africa.
MeerKAT

The MeerLICHT telescope in its dome in Sutherland, South Africa. In the 
background you can catch a glimpse of the Milky Way. 
This photo was taken by Twan Bekkers, a member of the MeerLICHT installation team

the nature of radio transients.
About two-thirds of the observing 

time on MeerKAT is scheduled for 
large legacy-style surveys, including 
two surveys focused on the detection 
and study of radio transients, one for 
image-domain transients (ThunderKAT) 
and one for time-domain transients 
(TRAPUM). By virtue of the commensal 
access to the MeerKAT data stream, 
ThunderKAT and TRAPUM will always 
be ‘hunting’ for transients through a 
dedicated data ‘spigot’, scanning all the 
data from MeerKAT in real-time for 
transient detection. By exclusively linking 

ASTRONOMYFEATURE



6 www.assaf.org.za | Volume 14 | Number 2 | 2018

MeerLICHT to MeerKAT, we will, for 
the first time ever, provide dedicated 
optical multi-band observations of every 
night-time observation conducted by 
a radio telescope for the full period 
of MeerKAT science operations. 
Every transient in the field of view 
of MeerKAT will be simultaneously 
covered in the radio and the optical.

MEERLICHT AND BIG DATA

In standard science operations, 
MeerLICHT will take an optical image 
of the MeerKAT radio sky every minute, 
cycling through different optical 
filters. These data will be transferred 
immediately to the cloud-based 
computing facilities at the Inter-
University Institute for Data Intensive 
Astronomy (IDIA), where a pipeline will 
process the information continuously 
as the new observations stream in.

The MeerLICHT data stream will be 
converted into an ever growing database 
which will contain the variability 

information of millions of stars, and 
automatically reports the detection 
of new transients. This database can 
be used by astronomers from the
MeerLICHT consortium for data 
mining: correlating optical and radio 
properties of newly detected astrophysical 
transients, finding unusual behaviour 
in faint variable stars, or possibly 
finding new classes of variable stars.

Efforts are underway to explore 
Machine Learning algorithms to assist 
in the fast (intranight) classification and 
characterisation of new transients, by 
combining the observed optical and radio 
properties of transients and variables. 
This will enable a more efficient way 
of selecting unusual targets for rapid 
follow-up studies on the Southern African 
Large Telescope (SALT), and many other 
Sutherland-based telescopes, and a wide 
range of other multi-wavelength facilities.

MEERLICHT IN THE 
CONTEXT OF SOUTHERN 
AFRICAN ASTRONOMY 

In the National Strategy for Multi-
wavelength Astronomy (Department 
of Science and Technology, South 
Africa: 2016), stellar and compact 
object astrophysics is highlighted as 
one of the three priority science areas 
in South African astronomy, supported 
by a framework of innovation and 
development in optical, radio and 
gamma-ray astronomy, and supported by 
a comprehensive programme in human 
capital development and transformation.

MeerLICHT provides a natural and 
innovative connection between the 
three multiwavelength communities of 
South African astronomy. It connects 
optical and radio astronomy in real-
time transients discovered in the real 
time stream of MeerKAT data can be 
scheduled immediately for observations 
with SALT and other Sutherland-
based telescopes, providing valuable 
instant information about the nature 
of newly discovered radio transients. 
The HESS-II gamma-ray telescope in 
Namibia also has a strong focus on 
astrophysical transients. The combination 
of HESS-II, MeerKAT, MeerLICHT and 
SALT in close co-location, and strong 
coordination, makes this a unique 
multi-wavelength ensemble of facilities 
to study the transient southern skies.

Galaxies are islands of stars in a vast and empty Universe. Galaxies often clustered 
together, like the Milky Way, the Magellanic Clouds and the Andromeda Nebula. 
The Fornax cluster, 60 million light years away, is one of the nearest clusters of 
galaxies, and dominates the mass distribution in the Local Universe. Grand design 
spiral galaxies mix with enormous elliptical galaxies to form a mega-complex of 
stellar metropoles. MeerLICHT

An iconic emblem of the Southern 
Skies, the Large Magellanic Cloud 
is a dwarf galaxy 160 000 light years 
away. It accompanies our own, much 
larger, Milky Way Galaxy. The Large 
Magellanic Cloud is well known for the 
prodigious rate at which it is currently 
forming stars, among others in the 
region as shown here, known as the 
‘Tarantula Nebula’. The swirling tendrils 
of gas in the neighbourhood of newly 
born stars light up in the reddish colour 
specific to the element of hydrogen. 
MeerLICHT

ASTRONOMYFEATURE



Our Milky Way Galaxy, seen in its full glory in the Southern Skies, is home to around 400 billion stars, highly 
concentrated towards the Milky Way’s central regions. This Galactic Centre and Galactic Bulge region is mostly 
obscured from view by dense clouds of interstellar gas, except in a few special patches. The multitude of stars in 
this incredibly packed area gives a glimpse into the dense inner regions of our Milky Way Galaxy. MeerLICHT

MEERLICHT SCIENCE

MeerLICHT science is strongly linked 
to the ThunderKAT and TRAPUM 
MeerKAT Large Survey Projects and 
covers a broad range of astrophysical 
transients and variables, which can 
be studies over a range of timescales, 
from seconds to minutes, hours, 
days, weeks, months and years.

The combination of MeerLICHT 
and MeerKAT opens up the regime of 
simultaneous, short timescale radio-
optical correlations in astrophysical 
transients. This includes the study of 
accretion and outflow processes in 
black hole, neutron star and white 
dwarf binaries; gamma-ray bursts 

and supernovae; fast and coherent 
radio transients; gravitational wave 
sources; active galactic nuclei, 
and sources yet unknown.

A SOUTH AFRICAN - 
NETHERLANDS - UNITED 
KINGDOM PARTNERSHIP

MeerLICHT is a South African-
Netherlands-United Kingdom 
collaboration involving researchers from 
six different institutes from the respective 
(SKA) partner countries. The MeerLICHT 
consortium is a partnership between 
Radboud University Nijmegen, the 
University of Cape Town, the Netherlands 
Organisation for Scientific Research 

(NWO), the South African Astronomical 
Observatory (SAAO), the University of 
Oxford, the University of Manchester 
and the University of Amsterdam, in 
association with the South African Radio 
Astronomy Observatory (SARAO), 
the European Research Council and 
the Netherlands Research School for 
Astronomy (NOVA). The SAAO and 
SARAO are National Facilities of the 
National Research Foundation (NRF).

MORE INFORMATION 
ABOUT MEERLICHT

See our website: http://meerlicht.
org for up to date information about 
the current status of the project.
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TEACHER'S LESSON PLAN TEMPLATEEDUCATION

1. LESSON PLAN INFORMATION
Subject/Course:  Name:   

Grade Level:  Date:                                             Time:                                              

Topic: Length of Period: 

2.  EXPECTATION(S) 
Expectation(s) (CAPS):

Learning Skills (Where applicable): 

3.  CONTENT 
What do I want the learners to know and/or be able to do?

Today learners will: 

4. ASSESSMENT (collect data) / EVALUATION (interpret data) 
(Recording Devices (where applicable): anecdotal record, checklist, rating scale, rubric)
Based on the application, how will I know students have learned what I intended? 

TEACHER'S LESSON 
PLAN TEMPLATE
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5.  LEARNING CONTEXT
A.  The Learners
(i) What prior experiences, knowledge and skills do the learners bring with them to this learning experience?

(ii) How will I differentiate the instruction (content, process and/or product) to ensure the inclusion of all learners? (Must 
include where applicable accommodations and/or modifications for learners identified as exceptional.)

B.  Learning Environment

C.  Resources/Materials

6. TEACHING/LEARNING STRATEGIES
INTRODUCTION
How will I engage the learners? (e.g. motivational strategy, hook, activation of learners’ prior knowledge, activities, 
procedures, compelling  problem)

MIDDLE:  
Teaching:  How does the lesson develop? 
How we teach new concepts, processes (e.g. gradual release of responsibility-modelled, shared, and guided instruction).

Consolidation and/or Recapitulation Process:  How will I bring all the important ideas from the learning experiences 
together for/with the students? How will I check for understanding? 

Application:  What will learners do to demonstrate their learning? (Moving from guided, scaffolded practice, and gradual 
release of responsibility.) 

CONCLUSION: How will I conclude the lesson? 

7. MY REFLECTIONS ON THE LESSON 
What do I need to do to become more effective as a teacher in supporting student learning? 

TEACHER'S LESSON PLAN TEMPLATEEDUCATION



Chimpanzees appear to have 
a well-developled ‘language’ 
that calls for clues about the 
origin of human language.  

By Michael Wilson

Freud, Wilkie and the other chimpanzees 
peacefully fed and rested in the sun-
dappled Tanzanian forest. Mzee Hilali 
stood next to me, writing notes on 
the chimpanzees’ behavior, as he had 
been doing for over 30 years as a field 
assistant for Jane Goodall’s long-term 
study at Gombe National Park.

Suddenly, a strange, high-pitched 
call sounded from where some other 
chimpanzees were feeding, about a 
hundred meters from us. Hilali turned to 
me, and with a little laugh, said, ‘Nyoka.’ 
This was the Swahili word for ‘snake’.

Freud climbed down from his 
tree and walked quickly toward 
where the call had sounded, with 
Hilali following close behind. As I 
slowly made my way through the 
undergrowth to catch up with them, 
Hilali called to me: ‘Chatu!’ ‘Python!’

When I caught up with Hilali, he 
was pointing to a tangled mass of 
leaves and vines on the forest floor. I 
looked closely – most of the snake lay 
hidden from view, but the one visible 
stretch of black and tan scaly hide was 
too big to be anything but a python.

From years of experience, Mzee 
Hilali knew instantly that this particular 
chimp call meant they’d found a snake. 
Does this mean that chimpanzees have 
a ‘word’ for snake? Do chimpanzees 
have a language of their own? I’ve been 

working with a team of students and 
Tanzanian field assistants to record and 
analyse chimpanzee vocalisations in 
an effort to answer questions like this. 
Ultimately we hope to learn more about 
how human language first evolved.

CLUES TO THE ORIGINS 
OF LANGUAGE

Chimpanzees are among human 
beings’ closest living relatives, and 
they share with us many unusual 
traits. Like humans, chimps make 
and use tools; join together in groups 
to hunt animals like monkeys; defend 
group territories; and sometimes gang 
up on and kill their enemies. 

One trait that seems to set humans 
apart from every other species, however, 
is a fully developed language. Other 
animals communicate, but only 
humans appear able to talk about an 
unlimited variety of topics. Language 
enables us to make plans, negotiate 
with and teach one another.

How and why language evolved 
remains a mystery. Much of the evidence 
of human evolution comes from fossils, 
but fossil bones don’t tell us much 
about soft tissues or the sounds early 
human ancestors made. Studying the 
communication patterns of our living 
relatives can help solve the mystery. 

Studying 
chimpanzee 

language
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Chimpanzee family.
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done some interesting experiments, 
though, playing back recordings of 
these calls to see how chimpanzees 
respond and presenting them with 
model snakes). One thing chimpanzees 
do every single day, though, is eat. 
Chimpanzees spend most of their time 
looking for food and eating it. And 
when they find food, they often give a 
particular kind of call: the rough-grunt.

Biologist Lisa O’Bryan studied rough-
grunt calls for her dissertation research 
with me. They vary from low, noisy 
grunts to higher-pitched calls. Some 
researchers have proposed an intriguing 
possibility: Maybe chimpanzees 
make distinct kinds of rough-grunt calls 
in response to particular foods, rather 
like words that name certain food items.

But Lisa has found that when eating 
any one kind of food, chimpanzees 
can produce a range of different 
rough-grunts. Rough-grunts thus tell 
other chimps that the caller is eating, 
but they don’t say what’s for dinner.

Just as a particular alarm call 
informs others that a snake has been 
found, the thin, wavering tones of 
a copulation scream announce that 
a mating has just taken place.

Why female chimpanzees sometimes 
give such a scream just as they finish 
mating remains unknown. Because 

the data collected by Mzee Hilali 
and other field assistants since the 
1970s have been entered into a computer 
database, we can readily examine 
thousands of different mating events.

My student Tony Massaro has been 
analysing these data to try to tease 
out what factors make females more 
likely to produce these calls. Such 
calls aren’t particularly word-like, 
but they do play an important role in 
communication. Like many wordless 
sounds that people make – think 

If some features of chimpanzee 
communication resemble language, 
we can study chimpanzees further 
to find clues for why those features 
evolved. If chimpanzee communication 
doesn’t share much in common with 
human language, then the key steps 
in language evolution must have 
occurred after our lineages separated 
(around 7.9 million years ago) for 
reasons unique to our human lineage.

RECORDING IN THE FOREST

To investigate chimp communication, 
my colleagues and I follow chimpanzees 
through the forest as they go about 
their lives. We carry a hand-held 
‘shotgun’ microphone and a digital 
recorder, waiting for them to call.

Usually we pick a particular chimp 
to follow each day, trying to get equal 
numbers of calls per individual. In 
addition to recording new calls, we’ve 
been working to build an archive of 
recordings from other researchers, going 
back to the 1970s. The archive currently 
contains over 71 hours of recordings.

Snake alarm calls are intriguing, 
but because chimps don’t encounter 
large snakes very often, it is hard 
to do a systematic study of them. 
(Cathy Crockford and colleagues have 

Wikimedia Commons

Wikimedia Commons

Chimpanzee troop. 

African rock python. 
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laughter, screams and crying – listeners 
hearing the sounds can infer quite 
a bit about the caller’s situation.

When Jane Goodall gives public 
talks, she often begins by giving a 
pant-hoot: a loud call that begins 
with an introduction, followed by a 
build-up, a climax and a let-down. 
Pant-hoots are loud and enable 
chimpanzees to communicate over 
long distances through the forest.

Previous studies have found 
differences in the pant-hoots calls from 
different regions. For example, the pant-
hoots from Gombe sound a bit different 
from those made by chimpanzees in 
Mahale, 160 km away. When I played 

recordings of a single Mahale pant-hoot 
call to chimpanzees in Kibale Forest, 
Uganda, the Kibale chimpanzees acted 
as if they had just heard an intruder. If 
they were in a group with three or more 
males, they gave a loud vocal response 
and rapidly moved towards the speaker.

For chimpanzees, correctly telling 
friend from foe is a matter of life or 
death, so it would make sense for 
chimpanzees in neighboring groups 
to have distinctive pant-hoot calls.

Cathy Crockford and colleagues 
found that pant-hoots from different 
communities within Taï Forest, Côte 
d’Ivoire, also sound distinct. If such 
group-level differences result from 
vocal learning, they would be rather 
like dialects in human languages.

My student Nisarg Desai has been 
testing whether this is also the case at 
Gombe. We’ve been working with a team 
of Tanzanian field assistants, Hashimu 
Issa Salala and Nasibu Zuberi Madumbi, 
to record calls from the Mitumba and 

Kasekela chimpanzees, and are starting 
to test for differences between groups. 
We are in the early stages of this analysis.

FROM CALLS TO LANGUAGE 
ISN’T A CLEAR PATH

Chimpanzees might be capable of 
some degree of vocal learning, but I’m 
struck by how subtle the differences in 
pant-hoot calls are from place to place. 
Chimpanzees make lots of different 
calls – pant-hoots, pant-barks, waa-
barks, pant-grunts, rough-grunts, and so 
on – but across Africa, all chimpanzees 
produce a pretty similar set of calls in 
similar circumstances. In this respect, 
chimpanzee calls resemble human 
sounds like laughter and crying more 
than they resemble human words, which 
can vary drastically from place to place.

Chimpanzees communicate effectively 
with their various sounds, but in 
ways quite similar to those of other 
nonhuman primates. This suggests that 
our common ancestor with chimpanzees 
also had a fairly typical repertoire of vocal 
communication for a nonhuman primate. 
The really big changes in human language 
– such as a lifelong ability to learn to 
make entirely new sounds and a rich 
symbolic meaning of such sounds – likely 
evolved later, for reasons that we still don’t 
understand. 

Michael Wilson is Associate Professor 
of Ecology, Evolution and Behaviour, 
University of Minnesota, USA.
This article was originally published in The 
Conversation. https://theconversation.com/
studying-chimpanzee-calls-for-clues-about-
the-origins-of-human-language-95990

Wikimedia Commons

Wikimedia Commons

Young chimpanzee.

Jane Goodall with chimpanzees.
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A landmark in African 
marine science

Mark Gibbon 
explains  
the new  
EAF Nansen 
Programme.

THE NEW DR FRIDTJOF NANSEN

The new Dr Fridtjof Nansen (see the 
illustration) is 74.5 m long, almost 
17 m wide and weighs just under 
4 000 t gross. She has a top-speed of 
about 14.5 knots and is fitted with 
a passive anti-rolling tank system, 
which, when it eventually works, 
will be a boon for the seasick. She 
can carry up to 30 scientists and is 
equipped with both wet and dry 
plankton/benthos laboratories, large 
wet and dry fish laboratories as well 
as a dedicated laboratory for the 
analysis of seawater samples. There 
is a 27 m² CTD hangar and a 53 m² 
main scientific hangar, the latter from 

which an ROV (remotely operated 
vehicle) can be launched, grab and 
(biological and geological) core 
samples can be taken and various 
plankton nets deployed. She boasts a 
well-supplied library, a fully equipped 
weather station, and an enormous 
operations centre with data acquisition 
systems and a scientific computer 
system network. There is little that she 
cannot do, and as befitting a vessel 
that can collect all types of samples, 
she has a number of electric driven 
fishery winches with a capacity to 
trawl 40 t each, one outhaul winch 
at the cod end with a capacity of 3 t, 

one pelagic net drum of 40 t capacity, 
one combined Gilson and wire winch 
of 11 t, and a multi-purpose deep sea 
instruments winch that can be used for 
benthic sledges. If there is one thing 
that the Norwegians can do very well, 
it is to find fish. The new Dr Fridtjof 
Nansen has scientific split-beam 
echo sounders, two acoustic doppler 
current profilers (ADCP) of 75 Hz 
and 150 Hz, an ocean surveyor, one 
omni-directional (intermediate range) 
fisheries sonar and two bathymetric 
multi-beam echo sounders, one for 
intermediate range (2 000 m) and 
one for deep water (5 000 m).

The year 2017 was a landmark one for 
the development of African marine 
science, following the launch of the new 
Dr Fridtjof Nansen (Box 1). This research 
vessel is the third to carry the name 
of the pioneering Norwegian marine 
scientist and humanitarian, and she is 
one of the most advanced research ships 

currently sailing the world’s oceans. The 
Institute for Marine Research (IMR) in 
Bergen, Norway, operate and staff her, 
the Food and Agricultural Organisation 
(FAO) of the United Nations manage 
and direct her activities, and NORAD 
(Norwegian Agency for Development 
Cooperation) funds and owns her. 

BOX 1
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Since 1975, FAO and partners have 
supported developing countries in 
fisheries research and management in 
their efforts to enhance food security 
and alleviate poverty. More recently, 
the goal of the project has focused on 
the implementation of the ecosystem 
approach to fisheries (EAF), and resource 
and environmental surveys have been 
integral to achieving its aims. The 
programme has developed into a unique 
mechanism for cooperation, knowledge 
generation and exchange of technology 
and lessons learned, particularly in Africa. 

THE EAF-NANSEN 
PROGRAMME

The EAF-Nansen Programme is 
designed around three pillars: 
strengthening the knowledge base for 
the sustainable management of fisheries, 
supporting improved fisheries policy 
and management in line with EAF, and 
developing capacity at the institutional 
and human resources levels. With 
the launch of the new research vessel, 
the EAF-Nansen Programme has 
been revamped, in part, to emphasise 

science, and the science plan for the 
next five years (2017-2023) focuses 
on strengthening the first of these 
pillars in the face of increasing fishing 
pressure, climate variability/change, 
pollution and other anthropogenic 
stressors. It is the product of many, many 
consultations held with partners over 
a two-year period, and although living 

(centre), was launched in 2017.   
Painting by Yves Berube, with permission IMR

– 2016, and the most recent 
(left) was active between 1994 

between 1974 – 1993; the second 
The first (right) operated 

the name Dr Fridtjof Nansen.  
Three vessels have borne 

Figure 1: Conceptual framework for the content of the new EAF-Nansen Programme. 
The three focal areas are a) fishery resources, associated/impacted species and 
fisheries, including mapping the distribution of and assessing the abundance, 
structure and dynamics of main fishery resources, including understanding of 
key biological parameters and the impacts of fisheries; b) understanding the 
impacts of oil/gas activities, land-based pollution, including marine debris and 
microplastics; c) understanding the impacts of climate change on fish stocks and 
ecosystems, including the establishment of monitoring systems. Mark Gibbons

Climate 
change 
impacts

Impacts  
from pollution  

(oil/mining/land 
-based sources)

Sustainable Fisheries 
(EAF)

Oil/gas/pollution 
Habitat Mapping

Climate Change

Theme 1
Shared stocks 
(distribution, 

abundance, trends 
and dynamics, 

stock identity and 
ecology)

Theme 5
Oil/gas/pollution 
fish food safety

Theme 8
 Impacts of climate 
change variability 
and change on 

structure, diversity 
and productivity of 
marine ecosystems.

Theme 9  
CC and 

biogeochemical 
processes

Theme 10
Ecosystem 

characterisation 
past, present and 

future

Theme 6
Marine 

debris and 
microplastics

Theme 7
Habitat 

mapping

Theme 2
Early life history, 
recruitment and 
mortality (shared 

stocks)

Theme 3
Abundance and 

productivity of non-
exploited resources 
(e.g. mesopelagic 

fish)

Theme 4
Abundance 
distribution, 

diversity of tropical 
communities

marine resources remain the core area 
of interest, these are embedded within 
an understanding of the main drivers of 
change in marine ecosystems (Figure 1).

The actual projects within the 
programme fall under the three 
above-mentioned over-arching topics 
(Figure 2), and the principles used to 
prioritise them are outlined in Box 2.

Figure 2: Research topics and themes

Sustainable 
Fisheries (EAF)
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Survey grid covered by the Dr Fridtjof Nansen around the west coast of Africa 
during 2017. Note: the inner shelf of the Gulf of Guinea was not surveyed for 
security reasons. Mark Gibbons

I was invited to the science 
programme meeting in Rome, at the 
FAO headquarters, in January 2017, at 
which colleagues from African maritime 
states, regional Large Marine Ecosystem 
(LME) programmes, FAO and IMR 
unpacked and fleshed-out the high-level 
science plan and discussed the details: 
the key questions and the approaches 
to use in order to answer them. We 
discussed everything from potential 
collaborations, cruise plans and sampling 
protocols; data and metadata formats and 
information integration. The practical 
end result is a comprehensive, effectively 
synoptic, cruise plan around Africa 
for the period 2017- 2019 (see map). 
While the West African focus in 2017 
is now over, and 2018 will see research 
extending along the east coast and the 
Mascarene Plateau, there will be a return 
to the west again in 2019 – albeit with 
a demersal (seabed) rather than pelagic 
(open ocean) flavour. Prior to each leg of 
the cruise, regional meetings have been 
held with the maritime states involved 
with that leg of the campaign, at which 
potential collaborations are converted 
to real collaborations, and local science 
needs added to the higher level science 
requirements of the programme. Aside 
from my contribution, by way of adding 
detail, to the science plan, University 
of the Western Cape (UWC) is directly 
involved in a number of projects: Themes 
1, 3, 4 and 7 (Figure 2), and we have 
participated in many legs of the cruise 
when international visas have been 
granted in time. A word of advice: if you 
want to travel within Africa for work or 
transit purposes, please be aware that 
it can take a frustratingly long time to 
secure travel permits and you need to 
plan accordingly. Deep pockets help. 

STORIES FROM THE SEA

The stories that the UWC students have 
each brought back from our time at sea 
on the new Dr Fridtjof Nansen during 
2017 were very similar. She is a wonderful 
platform for research and she provides 
a marvellous laboratory for sharing 
experiences and adventures across 
nations. While the personnel in each 
six-hour shift were generally selected on 
the basis of a shared language (French, 
Portuguese or English), interactions 
between shifts were not prevented. And 

PRINCIPLES USED FOR THE SELECTION 
OF RESEARCH PROJECTS

1 ■ Sustainable fisheries management 
is at the heart of the programme 
and improving knowledge on 
distribution, abundance and 
structure of main stocks and the 
effects of fisheries on them will be 
given priority, particularly as regards 
main transboundary resources. The 
research should, however, expand 
to improving understanding of 
key biological parameters, the 
role of fishery resources in the 
broader ecosystem context, how 
they are affected by fishing pressure 
as well as by climate variability 
and change and the impacts of 
fisheries and other stressors on 
resources and the environment.
2 ■ Research should primarily 
address regional issues (e.g. shared 
fishery resources/stocks), but 
could be ‘localised’ in nature (e.g. 
study of recruitment processes for 
any important regional stock).

3 ■  The EAF-Nansen Programme 
will operate primarily within 
countries’ exclusive economic zones, 
but work in areas beyond national 
juristiction can also be included in 
collaboration with regional fisheries 
management organisation.
4 ■ To the extent possible, research 
activities should take cognisance 
of and coordinate with national, 
regional and international fisheries 
and marine research programmes
5 ■ Research should be linked to 
management needs, either tactical 
(shortterm) (e.g. necessary for 
fisheries management, assessment or 
monitoring of oil and gas impacts, 
or for overall or environmental 
management), or strategic 
(longterm), contributing to  ‘global 
public goods’, i.e. research that 
can be important from a strategic 
viewpoint but does not necessarily 
directly address immediate needs.

BOX 2
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tap on and rinse, tap off affair but a proper, 
10-minute long shower during which you 
could brush your teeth, whistle a tune, and 
relax after a shift on deck. And then you 
could have another after your session at 
the gym. And another to wake up to…

AND THE RESEARCH …

It’s too early to report on the results of 
the different projects that were undertaken 
on the vessel during 2017. Especially 
as in some cases the data collected are 
incomplete, requiring the full three-years’ 
of sampling to answer the questions posed. 
However, I do think it is fair to say that 
the results of the work should prove novel 
and groundbreaking in some instances, 
and important for the EAF in all cases. 
But perhaps more importantly, there is the 
real opportunity for active collaboration 
between African maritime states. 

In order to capitalise on the 
opportunities presented by the EAF 
Nansen Programme around Africa, a 
number of ancillary activities have been 
proposed, and funded, by the research 
councils of Norway and South Africa. 
These are centred around capacity 
development and will include workshops 
and extended study visits. Workshops 
will draw in international and regional 
expertise and will be convened in relevant 
and appropriate locations in order to 
support aligned projects (student or 
otherwise). MSc and PhD bursaries 
are and will be available for South 
African and other African students from 
participating countries. At the moment, 
these scholarships are in the areas of 

multi-frequency hydroacoustics, jellyfish 
and neuston, but this could expand 
depending on needs and funds. There has 
never been a better time to get involved in 
African marine science, and all interested 
persons are urged to contact the author.

Gibbon is a marine biologist working 
at what he likes to think of as the best 
tertiary institution in South Africa: the 
University of the Western Cape. He splits 
his time at work between teaching, 
postgraduate student supervision and 
mentoring, administration, management 
and emails. With some research thrown 
in to keep him sane. Although he is 
a marine biologist in the broadest 
sense and has an interest in animal 
taxonomy and genetics, community and 
autecology, he is particularly fascinated 
by things pelagic. Mark is married to 
an ex-marine biologist, he has three 
youngish children and he cannot ski.
email address: mgibbons@uwc.ac.za

An estimated seven tons of jellyfish 
(Chrysaora fulgida) were caught in a 
single trawl during Leg 3.3 of the 2017 
cruise of the Dr Fridtjof Nansen off 
Namibia. Mark J Gibbons

neither were they hampered by individual 
interests because people that were 
plankton team members one moment 
were fish team members the next. The 
different IMR crews were all fantastic – 
nothing was ever an issue and they never 
complained, not even when they had to 
fix broken trawl nets. They were helpful, 
encouraging and enthusiastic, being just 
as keen to see what was caught in the 
nets as we were. And boy did some of 
us catch ‘cool stuff ’! Two of the legs (1.2 
and 3.3) were focused on mesopelagic 
organisms that live at depths between 
200 m and 1 000 m, and at the deeper 
stations off-shore (> 3 000 m water 
depth) we were catching beasts that you 
only get to see in text-books. Fish with 
absolutely huge jaws and terrorising 
teeth, with fishing lures and spotlights; 
with names like snaggletooths and 
bristlemouths. There were also deep-sea 
angler fish that have the consistency of 
wet paper bags and for whom the males 
are parasites of females, octopods that 
live in mucous sacs and hundreds of red 
shrimps and copepods. All truly amazing 
and a privilege to witness. Off the coasts 
of Morocco and Senegal we caught 
sardines and shad, off the coast of Liberia 
we collected sardines, shad and bonga, 
and off Namibia we caught no sardines 
but jellyfish – lots and lots of jellyfish: 
in one trawl we netted 7 t of red jellies 
(Chrysaora fulgida) and one snoek. There 
was always something around the vessel 
during the day (flying fish, dolphins, 
larger whales, albatrosses, gannets and 
tropic birds), and at night the stars were 
better than can be seen from Sutherland.

NOT ALL WORK

While the vessel was dry for most of the 
time, braais were held on some of the 
legs and the hospitality was first class. 
Smoked salmon, poached salmon and 
salmon roulade were routinely available 
in the fridge, if not served at lunch or 
supper, as were crab claws, potted shrimps 
and smoked mackerel. Each cabin has a 
TV, there is a big lounge with an almost 
cinema-size screen, a gym and, of course, 
a sauna. The sun deck was used by 
our pale Nordic hosts at almost every 
opportunity; melanomas be damned. And, 
importantly for people from the Cape, 
there was a chance to have a shower every 
day: not a 90-second, tap on, tap off, soap, 

Photographs of different textbook species of mesopelagic fishes caught during 
Leg 1.1 of the 2017 cruise of the Dr Fridtjof Nansen off NW Africa. Hatchet fish 
Argyropelecus aculeatus (above left), bristlemouth Sigmops elongates (above 
right), snaggletooth Astronesthes sp. (bottom). Lisa Zeigler (UWC).
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Robin Maritz and Bryan Maritz tell us about how 
reptiles are being used to teach students about 

scientific research and biodiversity.
South Africa boasts an exceptional 
diversity of plants and animals. However, 
not all taxa, i.e. groupings of species, 
receive the attention they might 
deserve. Reptiles (i.e. snakes, lizards, 
crocodiles, and tortoises) are a largely 
misunderstood group of animals and 
many of the species are deeply feared 
by humans. There are over 400 species 
of reptiles in South Africa, many of 
which are found nowhere else in the 
world. Despite this, few resources are 

directed toward studying reptiles or 
attempting to understand their biology, 
and this has constrained educational 
endeavours and resulted in a remarkable 
lack of human capacity regarding the 
understanding and management of these 
animals. With these needs in mind, 
researchers from the University of the 
Western Cape recently developed and 
successfully ran the first ever field-based 
research course to focus exclusively 
on reptiles during December 2017. 

COURSE MISSION

The Reptile Diversity in African 
Savannas field course (RDAS) wanted to 
give enthusiastic University of Western 
Cape, University of Mpumalanga, and 
University of Venda students, the future 
generation of conservation biologists 
and managers, the opportunity to 
experience intact African savannas and 
their associated biodiversity. Specifically, 
RDAS aimed to empower deserving 
students who would not otherwise have 
to opportunity to visit large formal 
protected areas due to the economic 
challenges they face. RDAS provided 
an outdoor classroom, rich in hands-
on learning and field research that 
would provide skills and knowledge 
to budding scientists, and ultimately, 
we hope, support the development of 
skilled human capital in South Africa.

Although reptiles exhibit fascinating 
biology, few people recognise their 
value, resulting in a severe shortage of 
human resources with the technical 
skill set and motivation to study 
and monitor reptiles. Furthermore, 
socio-economic inequality, along 
with misconceptions and cultural 
perceptions of reptiles, has resulted in 
limited transformation among the South 
African reptile research community. 
RDAS aims to close this gap by training 
students how to study and survey 
reptiles using field-based methods. 
Moreover, data collected during RDAS 
additionally informs a long-term survey 
that seeks to understand local reptile 
communities in the Kruger National 
Park, which is necessary for informing 
ecosystem management practices.

Studying the Understudied: 
Reptile Diversity in African 

Savannas Field Course

to install reptile trap arrays. UWC

Students and staff worked together 
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LOCATION, LOCATION, 
LOCATION

The Kruger National Park covers more 
than 19 000 km2 of land made up of 
several distinct bioregions dictated by 
geology, rainfall, and vegetation type. 
There are over 160 species of reptiles 
thought to exist within the park and their 
occurrence varies across the remarkable 
diversity of habitats. Importantly, the park 
offers an opportunity for visitors to be 
immersed in a truly wild place, complete 
with an intact megafaunal community. 
If you have ever had the opportunity 
to visit the Kruger National Park, you 
know how special it is to be surrounded 
by wonderful savanna habitat and 
incredible biodiversity. Visiting pristine 
habitats, especially those with megafauna, 
is a privilege that all South Africans 
should experience at least once in their 
lifetime, especially budding biologists.

Despite being a globally-renowned 
protected area, reptile diversity has largely 
been unstudied and unmonitored within 
the park in the last 30 years. Given this 
context, and the availability of the newly 
established Skukuza Science and Learning 
Initiative Campus at Skukuza, which 
offers accommodation, kitchen facilities, 
a lecture hall, a library, and laboratory 
space, the Kruger National Park was the 
obvious choice of location to hold RDAS. 

EDUCATION THROUGH 
EXPERIENCE

Learning through experience provides 
a first-hand opportunity for students 
to learn about biology. Spending time 
in the field provides students with 
opportunities that cannot be recreated in 
a traditional lecture hall. The combination 
of reinforcement through visualisation 
and self-learning makes the outdoor 
environment a highly engaging classroom.

During the course, students were 
able to identify and engage with nearly 
40 species of reptiles. These ranged 
from spiny cordylid lizards to giant 
rock monitors, and from tiny thread 
snakes, measuring less than 10 cm, to the 
infamous black mamba, represented by 
a calm individual snake measuring 1.8 
m length that entered the field station. 
Finding and identifying snakes always 
brought a sense of excitement for students 
and staff alike. During the course, nine 
species of snakes were located including 
a range of harmless species, such as the 
exotically coloured common tiger snake 
that we found hunting sleeping skinks 
among the crevices of a wall one night. 
Despite many of the students entering the 
course with a fear of snakes, every student 
wanted to hold the charismatic creature.

As a unified field team, students 
and staff constructed and installed the 

(Varanus albigularis). UWC

African rock monitor 

Eastern tiger snake  
(Telescopus semiannulatus). UWC

Peter’s thread snake (Leptotyphlops 
scutifrons). UWC
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RDAS students found a female puff adder (Bitis arietans) during an active 
searching session. UWC

trapping arrays that formed the basis of 
the reptile survey. Each trapping array 
required five plastic buckets (pitfall traps) 
to be dug into the ground, four sheets of 
plastic fencing (drift fences) that steer 
animals toward the pitfall traps, and eight 
funnel traps. Each morning and afternoon 
students and staff were loaded onto an 
open-air game drive vehicle and headed 
into the veld accompanied by Thomas, 
our trusted game guard, for protection. 
Students learned to identify, handle, 
and release each of the critters captured 
each day including some frogs which 
were summoned by the rains. In total, 
50 individual reptiles (13 species) were 
captured and released during the project. 

To encourage hypothesis generation 
and testing, students worked in groups 
to develop their own projects, performed 
the field sampling, and conducted the 
appropriate statistical analyses. Groups 
investigated whether species diversity 
differed across the landscape, whether 
lizard body condition improved near to 
human habitation, and whether active 
searching or trapping produced a more 
complete species list for any given area. 

To supplement the experience in the 
field, students received lectures covering 
a range of topics from ecology, evolution, 
physiology, survey techniques, and 
reptile identification. Providing a few 
lectures in between field sessions ensured 
students had the necessary background 
information and facilitated connections 
between observations, ideas, and bigger 

picture questions. Lecture material 
and field research were organised to 
provide a cohesive introduction to reptile 
biology and research approaches.

GOING BEYOND A FIELD 
COURSE IN HERPETOLOGY

Kruger boasts a diversity of reptiles, 
but it is also home to more famous 
animals like lions, elephants, and 
rhinos. The presence of such megafauna 
fundamentally changes how one perceives 
and interacts with the environment. 
Walking through the bush knowing 
there could be large mammals nearby 

is energising and instructing students 
who are excited about their environment 
improves the educational experience. 
Listening to a lecture on savanna ecology 
while in the heart of the Lowveld helps 
to contextualise information and reach 
learning objectives more easily. 

An extended field course also provides 
a forum for personal development. 
Inquiry-based tasks and hands-on 
activities are superior ways of promoting 
self-efficacy in students. These learning 
approaches aid in students becoming 
self-learners. Field experience provides 
the opportunity to explore interests 
and assess values, and the exploration 

(Cordylus jonesii). UWC

Limpopo girdled lizard 
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of curiosities was not restricted to 
the course topic. Students were free 
to engage and actively encouraged to 
pursue other areas of learning such 
as bird identification, plant ecology, 
or geology, and the Nsasani Science 
Centre housed an incredible library of 
field guides and textbooks to utilise. 
Ultimately, the course aimed to promote 
a deeper understanding of the natural 
world through the study of reptiles.

CHANGING PERCEPTIONS

A successful course makes information 
accessible and helps students move 
toward a place of better understanding. 
Reviews from several students on the 
course highlight the impact of RDAS 
and act as motivation to continue 
the work in the coming years.

‘There is something unique and 
special about seeing and physically 
holding the animals you already see 
on TV or in pictures. There is a newly 
profound bond and respect spark that 
has arose in me and it is all thanks 
to this reptile diversity course.’

 ‘My view about reptiles has changed a 
lot. Before, I used to see reptiles as small 
animals that needed to be killed when 
found associated with human habitats. 
For example, if I’d came across a snake, 
whether it’s venomous of not, I would kill it. 
But now, I know how to identify if a snake 
is venomous or not so to avoid it from 
getting to close from human habitation.’

 ‘In the beginning of the course, I was 
scared of reptiles but all of that changed 
because I can now hold reptiles. Through 
lecture classes, my view about reptiles 
has totally changed and I’ve developed 

so much love for reptiles. I now have 
a better understanding of them.’

 ‘At first I hated reptiles. I didn’t want 
anything to do with them. I used to 
kill geckos which were moving on the 
wall. Now I think reptiles are cool and 
harmless if not provoked. So, I will no 
longer kill them. I think I am starting 
to like them. They are amazing.’

‘My view of reptiles has changed in such 
a way that I am now able to classify each 
reptile to the family it belongs and no longer 
say everything is just a type of reptile.’

COURSE SPONSORS

The 2017 field course was made 
possible due to the generous support 
from Nsasani Trust, Organisation 
for Tropical Studies, the University 
of the Western Cape, Herpetological 
Conservation International, Comair 
Limited, the African Snakebite 
Institute, and several private donors.

RDAS students learning how to identify reptiles based on morphology. UWC

Black mamba (Dendroaspis polylepis). UWC

LOOKING TO THE FUTURE

Planning for the second annual Reptile 
Diversity in African Savannas field 
course is now underway, and the 
course is scheduled to run from 2 
December to 14 December 2018. To 
learn more, visit our webpage at www.
studyafricanreptiles.org, and be sure to 
follow the progress of the 2018 course 
on Twitter, Instagram, and Facebook.

Bryan Maritz founded the Reptile 
Diversity in African Savannas field 
course. He is a senior lecturer in 
the department of Biodiversity and 
Conservation Biology at the University of 
the Western Cape where his research 
focuses on the ecology of snakes.  
Robin Maritz manages the Reptile 
Diversity in African Savannas field 
course. Her current research focuses 
on the trophic ecology of snakes.

University of Mpumalanga students 
with a rain frog that was captured in 
a pitfall trap. UWC
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SURVIVING A 
SUPER-ERUPTION

Humans thrived in South Africa through the Toba 
super-volcanic eruption around 74 000 years ago, 

according to recent research.
Imagine a year in Africa in which 
summer never arrives. The sky takes on a 
grey hue during the day and glows red at 
night. Flowers do not bloom. Trees die in 
the winter. Large mammals like antelope 
become thin, starve and provide little fat 
to the predators (carnivores and human 
hunters) that depend on them. Then, this 
same disheartening cycle repeats itself, 
year after year. This is a picture of life on 
earth after the eruption of the super-
volcano, Mount Toba in Indonesia, about 
74 000 years ago. In a paper published 
recently in Nature, scientists show that 
early modern humans on the coast of 
South Africa thrived through this event.

SUPER-ERUPTIONS

An eruption a hundred times smaller 
than Mount Toba – that of Mount 
Tambora, also in Indonesia, in 1815 
– is thought to have been responsible 
for a year without summer in 1816. 
The impact on the human population 
was dire – crop failures in Eurasia 
and North America, famine and mass 
migrations. The effect of Mount Toba, 
a super-volcano that dwarfs even 
the massive Yellowstone eruptions 
of the deeper past, would have had a 
much larger, and longer-felt, impact 
on people around the globe. 

The scale of the ash-fall alone attests 
to the magnitude of the environmental 
disaster. Huge quantities of aerosols 
injected high into the atmosphere would 
have severely diminished sunlight – with 
estimates ranging from a 25% to 90% 
reduction in light. Under these conditions, 
plant die-off is predictable, and there is 
evidence of significant drying, wildfires 
and plant community change in East 
Africa just after the Toba eruption. 

MOUNT TOBA

If Mount Tambora created such 
devastation over a full year – and 
Tambora was a hiccup compared to 
Toba – we can imagine a worldwide 
catastrophe with the Toba eruption, an 
event lasting several years and pushing 
life to the brink of extinctions.

In Indonesia, the source of the 
destruction would have been evident to 
terrified witnesses – just before they died. 
However, as a family of hunter-gatherers 
in Africa 74 000 years ago, you would have 
had no clue as to the reason for the sudden 
and devastating change in the weather. 
Famine sets in and the very young and old 
die. Your social groups are devastated, and 
your society is on the brink of collapse. 

The effect of the Toba eruption would 
have certainly impacted some ecosystems 
more than others, possibly creating 
areas – called refugia – in which some 
human groups did better than others 
throughout the event. Whether or not 
your group lived in such a refuge would 
have largely depended on the type of 
resources available. Coastal resources, 
like shellfish, are highly nutritious and 
less susceptible to the eruption than the 

9 000 km away at Vleesbaai, South Africa. 

in Indonesia found at an archaeological site nearly 

erupted 74 000 years ago from the Toba volcano 

The photo shows a volcanic glass shard 

Racheal Johnsen
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plants and animals of inland areas. 
When the column of fire, smoke and 

debris blasted out the top of Mount Toba, 
it spewed rock, gas and tiny microscopic 
pieces (cryptotephra) of glass that, under 
a microscope, have a characteristic 
hook shape produced when the glass 
fractures across a bubble. Pumped 
into the atmosphere, these invisible 
fragments spread across the world. 

Panagiotis (Takis) Karkanas, director 
of the Malcolm H Wiener Laboratory 
for Archaeological Science, American 
School of Classical Studies, Greece, saw 
a single shard of this explosion under a 
microscope in a slice of archaeological 
sediment encased in resin.

‘It was one shard particle out of 
millions of other mineral particles that I 
was investigating. But it was there, and it 
couldn’t be anything else,’ says Karkanas.

The shard came from an archaeological 
site in a rockshelter called Pinnacle 
Point 5-6, on the south coast of South 
Africa near the town of Mossel Bay. The 
sediments dated to about 74 000 years ago.

‘Takis and I had discussed the 
potential of finding the Toba shards 
in the sediments of our archaeological 
site, and with his eagle eye, he found 
one, explains Curtis W Marean, project 
director of the Pinnacle Point excavations. 
Marean is the associate director of the 
Institute of Human Origins at Arizona 
State University and honorary professor 
at the Centre for Coastal Palaeoscience at 
Nelson Mandela University, South Africa. 

Marean showed the shard image to 
Eugene Smith, a volcanologist with the 
University of Nevada at Las Vegas, and 
Smith confirmed it was a volcanic shard. 

‘The Pinnacle Point study brought me 
back to the study of glass shards from my 
master’s thesis 40 years earlier,’ says Smith. 

Early in the study, the team brought 
in expert cryptotephra scientist 
Christine Lane who trained graduate 
student Amber Ciravolo in the 
needed techniques. Racheal Johnsen 
later joined Ciravalo as lab manager 
and developed new techniques. 

From scratch, with National Science 
Foundation support, they developed 
the Cryptotephra Laboratory for 
Archaeological and Geological Research, 
which is now involved in projects not only 
in Africa, but in Italy, Nevada and Utah.  

Encased in that shard of volcanic 
glass is a distinct chemical signature, a 

fingerprint that scientists can use to trace 
to the killer eruption. In their paper in 
Nature, the team describes finding these 
shards in two archaeological sites in 
coastal South Africa, tracing those shards 
to Toba through chemical fingerprinting 
and documenting a continuous human 
occupation across the volcanic event.

‘Many previous studies have tried to 
test the hypothesis that Toba devastated 
human populations,’ Marean notes. 
‘But they have failed because they 
have been unable to present definitive 
evidence linking a human occupation 
to the exact moment of the event.’ 

Most studies have looked at whether 
or not Toba caused environmental 
change. It did, but such studies lack 
the archaeological data needed to 
show how Toba affected humans. 

The Pinnacle Point team has been at the 
forefront of development and application 
of highly advanced archaeological 
techniques. They measure everything 
on site to millimetric accuracy with 
a ‘total station,’ a laser-measurement 
device integrated to handheld computers 
for precise and error-free recording. 

Naomi Cleghorn with the University of 
Texas at Arlington, recorded the Pinnacle 
Point samples as they were removed. 

Cleghorn explains, ‘We collected 
a long column of samples – digging 
out a small amount of sediment from 
the wall of our previous excavation. 
Each time we collected a sample, we 

shot its position with the total station. 
We could then precisely compare the 
position of the sample to our excavated 
cultural remains – the trash ancient 
humans left at the site. We could also 
compare our cryptotephra sample 
position with that of samples taken for 
dating and environmental analyses.’

DATING ARCHAEOLOGICAL 
SITES

In addition to understanding how 
Toba affected humans in this region, 
the study has other important 
implications for archaeological dating 
techniques. Archaeological dates at 
these age ranges are imprecise – 10% 
(or 1 000s of years) error is typical. 
Toba ash-fall, however, was a very 
quick event that has been precisely 
dated. The time of shard deposition 
was likely about two weeks in duration 
– instantaneous in geological terms. 

‘We found the shards at two sites,’ 
explains Marean. ‘The Pinnacle Point 
rockshelter (where people lived, ate, 
worked and slept) and an open air 
site about 10 kilometers away called 
Vleesbaai. This latter site is where a 
group of people, possibly members of 
the same group as those at Pinnacle 
Point, sat in a small circle and made 
stone tools. Finding the shards at both 
sites allows us to link these two records 
at almost the same moment in time.’

The research team has been excavating caves at Pinnacle Point, South Africa, for 
nearly 20 years. Glass shards were discovered at the PP5-6 location. Erich Fisher
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Not only that, but the shard location 
allows the scientists to provide an 
independent test of the age of the 
site estimated by other techniques. 
People lived at the Pinnacle Point 5-6 
site from 90 000 to 50 000 years ago. 
Zenobia Jacobs with the University 
of Wollongong, Australia, used 
optically stimulated luminescence 
(OSL) to date 90 samples and develop 
a model of the age of all the layers. 
OSL dates the last time individual 
sand grains were exposed to light. 

‘There has been some debate over 
the accuracy of OSL dating, but Jacobs’ 
age model dated the layers where we 
found the Toba shards to about 74 000 
years ago – right on the money,’ says 
Marean. This lends very strong support 
to Jacobs’ cutting-edge approach to OSL 
dating, which she has applied to sites 
across southern Africa and the world. 

‘OSL dating is the workhorse method 
for construction of timelines for a large 
part of our own history. Testing whether 
the clock ticks at the correct rate is 
important. So getting this degree of 
confirmation is pleasing,’ says Jacobs.

The shards at Pinnacle Point were carried nearly 9 000 km from the source in 
Indonesia. Erich Fisher

VOLCANIC WINTER

In the 1990s, scientists began 
arguing that this eruption of Mount 
Toba, the most powerful in the last 
two million years, caused a long-
lived volcanic winter that may 
have devastated the ecosystems of 
the world and caused widespread 
population crashes, perhaps even 
a near-extinction event in our own 
lineage, a so-called bottleneck. 

CURRICULUM CORNER
GEOGRAPHY GRADE 10: Plate tectonics, 
folding, faulting, volcanoes and earth quackes.
LIFE SCIENCES GRADE 10: Environmental studies

LANGUAGE TRANSLATION

Surviving a super-eruption
Cabanga unyaka wonke ongenalo ihloba e Africa.
isibhakabhaka sivele gqunqe emini, sicwebezele 
ngokubomvu ebusuku.Izimbali zingaqhakazi.
izihlahla zife ebusika. Izilwane ezifana nezinyamazane 
zizace ngenxa yokulamba, zingakwazi nokuhlinzeka 
ngamafutha ezilwaneni ezidla inyama kanye nabazingeli 
abazidingayo ukuze baphile. Bese lesisimo silokhu 
siziphindaphinda unyaka nonyaka. Isithombe 
sempilo lesi esasibona emhlabeni mhla kuqhuma 
intabamlilo e, Mount Toba e Indonesia, eminyakeni 
engu 74 000 eyadlulayo. Umcwaningi we Archaeology 
watshengisa ukuthi abantu bakudala basogwini 
lase Ningizimu Africa basinda kulenhlekelele.

This study shows that along the 
food-rich coastline of southern 
Africa, people thrived through this 
mega-eruption, perhaps because of 
the uniquely rich food regime on 
this coastline. Now other research 
teams can take the new and advanced 
methods developed in this study and 
apply them to their sites elsewhere in 
Africa so researchers can see if this 
was the only population that made 
it through these devastating times.

Reference:  
Smith EI, Jacobs Z, Johnsen R et al. Humans thrived in 
South Africa through the Toba super-volcanic eruptions 
~74,000 years ago. Nature. 2018. 555:511-515

PINNACLE POINTON THE COVER
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To know where you are going, you must know 
where you have been. Reviewing archival news 
media for information on Namibia’s marine life. 

Titus Shaanika tells us how to use history in science
Norwegian catchers (whaling vessels) 
had lower catch results compared to 
the preceding year. Another article on 
20 January 1967 reported the banning 
of Blue Whale harpooning around 
Antarctica, mentioning that Blue Whales 
had been nearly hunted to extinction 
in these waters by Norwegian, Japanese 
and Soviet Union (Russian) whalers. 

On 17 January 1971 there was a report 
of sperm whales being caught off South 
West Africa (Namibia’s colonial name) 
by three whalers, Oom Kappie, Run and 
Sao Nicolau (a Danish factory ship), with 
the author recognising that ‘whales are 
seldom seen in the bay nowadays but 
outside, at various places along South 
West Africa coast there are an increasing 
number of Sperm Whales …’. These 
articles reflect some of the modern history 
of whaling and Walvis Bay’s part in that. 

Southern Right Whales were once 
a common sight in the bay where they 
were thought to breed, hence the name 
Walvis Bay (Afrikaans for Whale Bay). 

The species was decimated in Walvis Bay 
from 1788 to 1803 by ‘open boat whalers’ 
operating from sailing vessels, while 
the faster baleen whales including the 
Humpback, Sei and Blue Whales were 
decimated during uncontrolled hunting 
in the 20th century from 1919 to 1979.

Reports from the public and in the 
media on strandings and rare sightings 
can be a useful source of information 
for researchers. Since 1965 the Namib 
Times has frequently reported sightings 
and stranding of several marine species, 
included a Basking Shark, Frill Shark, 
Pygmy Right Whale, Humpback whales, 
Sperm whales, Strap-tooth or Layard’s 
Beaked Whale, Fin Whale, Killer Whale, 
Cuvier’s Beaked Whale, Southern Right 
Whale, Heaviside’s Dolphin, Dusky 
Dolphin, Bottlenose Dolphin, Elephant 
seals, Leatherback turtles and Rock-
hopper penguins. In many cases, these 
articles were the only record of the species 
and are a useful addition to the long-term 
database of strandings within Namibia. 

USING  
THE ARCHIVES

In a data poor area such as the Namibian 
coastline, archived newspapers can be 
a priceless source of information. In 
search of historical records about the 
marine life off the Namibian coast, 
especially recordings of whale and 
dolphin strandings, the Namibian 
Dolphin Project (NDP) looked at the 
archives of the Namib Times newspaper 
held at Walvis Bay Municipal library. A 
review of newspapers from 1965 to 2012 
provided some interesting findings.

WHALING, CETACEANS 
AND STRANDINGS

Since the start of the Namib Times 
newspaper, there have been intermittent 
articles on whales and dolphins 
(cetaceans) reflecting the change in 
popular attitudes towards this charismatic 
group of animals. We found three 
articles on commercial whaling. On the 
15 January 1965, an article reported the 
poor whaling season, stating that the 36 

A Sei whale mother and calf.
Wikimedia Commons
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What is not widely known is that several 
of the dolphins held in the dolphinarium 
in Durban, South Africa were caught in 
Walvis Bay in the late 1970s and early 
1980s. During this time, wild capture 
of dolphins was more common-place 
than today. An article on 12 July 1983 
reported that Bottlenose dolphins were 
first caught off Walvis Bay in 1976, 
which was publically criticised.  Plans to 
capture two more dolphins in 1983 were 
also not well received and were opposed 
by the Cape Town-based Dolphin Action 
and Protection Group, in two articles on 
2 and 18 August 1983. However, at this 
time a dolphin expert was quoted saying 
‘… although there would be a certain 
amount of disturbance to the remaining 
family of dolphins off the Walvis Bay 
coast, the value gained from research to 
be carried out on these mammals would 
atone this upset’. The animals that were 
captured were later reported to be happy 
and settled on 25 November 1983. Two 
captured dolphins are still alive in the 
dolphinarium today – Kelpie was born 
to one of the captured females, and 
Gambit who has fathered many offspring 
while in captivity. The NDP’s research 
in Namibia has shown that despite these 
early concerns, the Walvis Bay Bottlenose 
Dolphin population, although remaining 
small (less than 100 animals), continues 
to be stable over 30 years later. However, 
this population is facing growing human 
impacts in the area, including boat-based 
tourism, harbour expansion, pollution 
and there was even a threat of further 
capture for the live trade industry in 2016. 

Most of the recent articles have either 
been about stranding events or reflotation 

of stranded cetaceans, showing a clear 
shift in public engagement with these 
animals over the last few decades. 
For instance, two stranded Bottlenose 
dolphins and Pygmy Right whales were 
rescued on 1 March 2002 and 8 February 
2005 respectively by the members of the 
public in the Walvis Bay lagoon, while 
on the 13 February 2009 over 60 people 
unsuccessfully attempted to rescue a 
stranded Humpback Whale at Paaltjies 
beach on Pelican Point. Sightings of Killer 
Whales (6 June 2006) and even the birth 
of a Humpback Whale (10 July 2010) 
both very rare occurrences, were reported 
in Walvis Bay. The Humpback Whale 
birth was particularly rare as most whales 
off the East Atlantic coast only breed and 
calf in the warm waters north of Namibia. 

FISHERIES, JELLIFICATION 
AND SEALING

Walvis Bay is primarily a fishing town 
and since 1965, the Namib Times has 
documented the decline of one of the 
major industries in the country – the 
small pelagic fishing industry which 
focuses on sardines (pilchard) and 
anchovy. In the 1960s, the pilchard 
fishery statistics and reports appeared 
frequently, highlighting the town’s 
interest. One fisherman even reported 
the incredible sighting of a pilchard 
shoal of about 46 km wide between 
Swakopmund and Henties Bay on 2 
June 1967. The pilchard fishery was 
highly productive in its early years, 
with figures regularly above 200 000 
tons per season and catches peaking at 
over 800 000 tons for the 1968 season. 
These figures, however, declined 
rapidly to below 50 000 tons per year 
by 1977. An article on 24 January 1978 
blamed the collapse of the fishery on 
overexploitation – a combination of 
the local industry, 70 plus Russian 
trawlers operating in Namibian waters 
and environmental anomalies, while 
an article on 25 April 1980 blamed the 
decline on mismanagement, greed and 
a lack of research. By 28 August 1990, 
the entire Namibian pilchard stock 
stood at 750 000 tons (estimate by the 
Norwegian fisheries research vessel the 
Fridtjof Nansen), less than the annual 
catch of 1968. During this period (1990-
1995) catches averaged over 90 000 tons 
per year. In 2017 the pilchard stock was 

A Southern Right Whale seen off Hermanus, southern Cape. Wikimedia Commons

Blue whales in the Southern Ocean. Wikimedia Commons
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estimated to be 183 000 tons, and the 
total allowable catch (TAC) was set at 
25 000 tons, just 3% of the 1968 catches. 
In an effort to help the pilchard stock to 
recover, the Ministry of Fisheries and 
Marine Resources (MFMR) recently 
(12 December 2017) announced that it 
will not allocate a pilchard quota for the 
following three years (2018 to 2020).  

These days, the Northern Benguela 
ecosystem off the coast of Namibia is 
characterized by massive numbers of 
jellyfish and they are a cause of concern 
as large catches can cause mechanical 
problems for fishermen, such as breaking 
fishing nets and blocking pumps. The 
leading theory is that jellyfish have 
taken over the role in the ecosystem 
formerly occupied by small pelagic fish 
such as anchovy and pilchard, so large 
numbers of jellyfish are often assumed 
to be a sign of major changes in the 
ecosystem. This ‘ecosystem shift’ may 
be irreversible.  Historic data on actual 
jellyfish numbers is very poor, however 
an article in the Namib Times as long 
ago as 3 March 1967, reported that a fish 
load of 50 tons had 30 tons of jellyfish 
among it. This report suggests that the 
increase in jellyfish numbers may have 
occurred prior to the collapse of the 
sardine fishery, as the article further 
reads “however there is no scarcity 
of pilchards off the coast”. Additional 
anecdotal reports such as this may help 
scientists shed light on historic patterns. 

The interaction between fishermen 
and seals is nothing new, on 16 October 
1970 the controversial topic of seals 
versus fishing industry first appeared in 
the Namib Times, with seals reported 
as a menace to the fishing industry 
and sealing was carried out to restore 
a ‘favourable balance in the seal 
population off the coast’. However, just 
days later (25 October 1970) sealing was 
criticised by Mrs Irene Kleyenstüber, 
‘for thousands of years seals have 
been catching fish in the area without 
overfishing, the extermination of seals 
cold upset a balance of nature’. Although 
an emotional subject, seal harvesting 
happens seasonally in Namibia, 
providing much-needed employment 
and foreign currency through exports. 

More recently, on 15 June 2007, 
the Namib Times reported on marine 
life that is unintentionally killed 
during the fishing process. Thousands 

of untargeted (by-caught) seabirds, 
turtles and sharks are killed every 
year by the long-line fishery. This 
figure can be reduced significantly by 
implementing mitigation measures 
and educating the fisherman about the 
importance of conserving seabirds. 
The Albatross Task Force, funded by 
the Royal Society for the Protection 
of Birds (RSPB) and supported by the 
Namibian Nature Foundation has since 
2007 made significant inroads into 
solving the problem of seabird by-catch 
in Namibia. Today fishing vessels are 
requied to deploy bird scaring lines 
or pay fines of up to N$500 000.

These are just some of the interesting 
findings among the archives. The 
Namib Times has shown the value 
of archival records for filling the 
gaps in some scientific data series or 
providing a starting point for further 
investigations. The Namibian Dolphin 
Project continues its dedicated research 
activities in Namibia and greatly 
values the continued input and support 
of the community to their work.

Titus Shaanika was born in Iitananga 
village, Northern Namibia. He has been 
involved in marine conservation since 
2014, as a volunteer and consultant, 
working on conservation of seabirds 
and marine mammals as well as doing 
outreach activities. He holds BSc 
(Hons) Fisheries and Aquatic science 
from the University of Namibia and 
an MSc Zoology from the Nelson 
Mandela University. Titus is also a JNCC 
certified Marine Mammal observer. He 
currently lives in Walvis Bay, Namibia. 

CURRICULUM 
CORNER
GEOGRAPHY GRADE 12:  
Settlement geography.
LIFE SCIENCES GRADE 11:  
Environmental studies: Biosphere, 
biomes and environment

LANGUAGE 
TRANSLATION

Science archives
Ukwazi lapho uya khona, kufanele 
wazi lapho uqhamuka khona. 
Ukubheka izindaba zakudala 
ukuze sithole ulwazi ngempilo 
yasolwandle lwase Namibia, 
sibheka ukuthi singawusebenzisa 
kanjani umlando kweze science. 
Kukhona amabhuku omlando 
achaza ngempilo yasolwandle 
yasogwini lase Namibian, 
ikakhulukazi ukuqoshwa 
kwemikhome, lomsebenzi wase 
Namibia ubuka ukuqoshwa 
kwakudala kusukela ngo 1965 
kuya 2012 kwiphephandaba i 
Namib Times elibekwe kumtapo 
wolwazi okumasipala wase Walvis 
Bay. Ukubalulwa kokubonakala 
okungajwayelekile kwalemikhome 
kuleliphephandaba, kusiza ukuthi 
sibone isithombe esiphelele sempilo 
yasolwandle esogwini lase Nambia.

Blue whales in the Southern Ocean. Wikimedia Commons
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As part of her PhD in 
Anatomy, Mandi Alblas 
regularly visits Stellenbosch 
University’s Kirsten 
Skeletal Collection. Like an 
accountant she packs out, 
photographs and tallies each 
of 206 bones in each of the 
700 skeletons included in 
her study – 144 200 bones in 
all. By Engela Duvenage.

There’s something moving about the 
way that Mandi Alblas switches 
between personal pronouns 

while she walks me through some of the 
skeletal remains of children on display 
in the Medical Morphology Museum at 
Stellenbosch University’s medical campus.

‘Do you see her teeth? The set that 
is already there above the milk teeth, 
waiting to drop down? This is her jaw, and 
this is his,’ Alblas explains while fitting 
two jaws neatly to the skulls laying on a 
display case. ‘These were still children.’

‘Are you actually able to determine 
a child’s sex based on what their skulls 
look like?’ I incredulously ask.

‘No, no,’ she quickly sets me straight 
with her characteristic broad smile. ‘I 
always say that they “speak” to me. In this 
particular case I don’t necessarily have 
a good reason for saying one is a “she” 
and another is a “he”. This skull just looks 
more like a girl’s, and this one more like 
a boy. But it isn’t necessarily the case at 
all, and my gut feeling isn’t always right.’

This lecturer in the Division of 
Anatomy and Histology often helps 
the South African Police Service and 
the Forensic Pathology Services of the 
Western Cape to piece together missing 
links about the identities of unidentified 
skeletons found in the Western Cape.

A few minutes earlier she had 
explained that it is reasonably easy to 
determine the sex of adults, and how 
a pelvic bone contains many clues to 
doing so. She also mentioned that a 
young person’s age can be ascertained 
by looking at their hand bones.

After years of doing forensic 
anthropology work, she makes a point 
of quite deliberately clearing her mind 

before starting on a new case. ‘I have to 
check myself, because one has to look at 
everything before coming to conclusions,’ 
comes her professional explanation.

‘I don’t want to know anything about 
the case in front of me other than where 
and how high above sea level it was 
found, and what the temperature was like 
when I look at the rate of decomposition. 
I don’t want the clothes to influence 
my decision on the sex of the victim, 
for instance,’ Alblas sets out how she 
goes about doing a biological profile 
estimate that takes into account a person’s 
estimated age, sex, ancestry and stature.

She works through various 
tick sheets, gleaned from years of 
following forensic anthropology short 
courses on among others death scene 
archaeology, the interpretation of bone 
trauma and pseudo-trauma in cases 
of suspected violent deaths, and the 
various lab methods that can be used 
to identify human skeletal remains.

The Kirsten 
Skeletal Collection

We walk up the museum’s stairs to 
the University’s Ossuary – in essence 
a room full of skeletons, all filed, 
boxed and labelled as if in a library. 
It is home to the Kirsten Skeletal 
Collection, which since the late 1950s 
has formed an important part of the 
training programme of Stellenbosch 
medical students. Many of the bones on 
display in the Medical Morphological 
Museum come from this collection.

It contains 1 161 complete skeletons 
that in general reflect the profile of the 
Western Cape population. Over the years, 
people have donated their bodies as their 
way of contributing to future anatomy 
training and scientific research. In many 
other cases, remains were donated by the 
Western Cape’s Inspector of Anatomy 
after a waiting period during which the 
body of a person who died in a local 
hospital was never claimed by relatives. 
Many passed away because of natural 
causes such as heart attacks or cancers, 
and many more due to curable diseases 
such as tuberculosis and pneumonia.

‘It would be great if more people would 
consider donating their remains in such a 

FEATURE FORENSIC ANTHROPOLOGY

Bone accountancy

Engela Duvenage

throw away from her office. 
regularly visits the well-lit ossuary, a stone’s 
As part of her PhD in Anatomy, Alblas 

Ossuary: a container 
or room in which 
the bones of dead 
people are placed. 
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way, because they become valuable tools 
in science,’ urges Alblas. ‘With permission 
from the families, the skeleton of these 
known cadavers is curated in the ossuary 
for further osteological training and 
research. We use every part of the body.’

She quickly adds: ‘The staff and 
students understand the value 
of body donation and treat each 
person donated with dignity.’

The cadavers are for instance used to 
help medical students  to understand 
the relative normal human anatomy 
as part of their quest to become well-
trained future doctors and surgeons.

‘The best way to learn anatomy is 
to work on the real thing,’ says Alblas. 
‘Virtual anatomical models cannot 
teach you the difference between an 
artery and vein – skills you need by the 
time you open up your first patient.’

Since 1957 ossuary curators have 
added pertinent and available data 
about the remains in the collection into 
a desk-sized log book. A full skeletal 
inventory has been set up in recent 
years as part of an electronic database 
by Mrs Linda Greyling, head of the SU 
Anthropology Research Unit. Work 
has also started on adding QR codes 
to each of the wooden shelves, to 
allow quick access to information.

From the birth and death records 
of each of the cadavers it has been 
established that 41,8% of those in 
the collection died between the ages 
of 40 and 60 years. Most were born 
between 1920 and 1950 – the mid 
to late 20th century, therefore.

‘In comparison, the Raymond A. 
Dart collection at the University of 
the Witwatersrand in Johannesburg 
represents mostly a population from 
the early to mid-20th century and 
the Pretoria Bone Collection at the 
University of Pretoria, also a mid- to 
late 20th century population,’ Alblas 
explained the significance of the 
collection in a recent paper about it in 
the South African Journal of Science she 
co-authored with colleagues Linda 
Greyling and Elsje-Marie Geldenhuys.

Delving through 
144 200 bones

Under guidance of Prof. Ben Page, former 
head of the Division of Anatomy and 
Histology, the Kirsten Skeletal Collection 
has become not only a training tool for 
students, but also a valuable resource for 
researchers. It has been used for instance 
to take stock of interpersonal violence in 
the Western Cape, and to compare the 
outer layer of bone (known as the cortical 
layer) and spongy bone tissue (known as 
trabecular bone) of men and women.

As part of her PhD in Anatomy, Alblas 
regularly visits the well-lit ossuary, a 
stone’s throw away from her office. She’s 
become quite the expert on its contents. 
She for instance knows that Wooden Box 
No 713 contains a person whose sternum 
had been stapled together after heart 
surgery, or that Box No 542 includes the 
bones of a man whose skull cap shows 
traces of cancer having spread through 
his body. In Box No 698 there’s a woman 
whose ribs were broken but never quite set 
properly again, while Box 476’s inhabitant 
probably suffered a lot of pain because 
of recurring infections in his legs.

Like an accountant she packs out, 
photographs and tallies each of 206 
bones in each of the 700 skeletons 
included in her study – 144 200 bones 
in all, therefore. Each bone is scrutinised 
in detail. Alblas, who is a member of 
the International Association of Legal 
Medicine and the Forensic Anthropology 
Society of Europe, adds notes about 
any peculiarities to a spreadsheet.

It’s a painstaking task, but Alblas is 
luckily the meticulous type who loves 
putting things in their right places. She 
uses the skeletons in the collection to 
learn more about the medical history 
of those who have lived through the 
20th century, and to see if specific 
patterns emerge. ‘I’m looking for signs 
of trauma and of specific conditions 
such as cancer, degenerative diseases and 
metabolic conditions, and for signs of 
infections, malnutrition and anaemia.’

She is also drawing up comparisons 
between specific timeframes in 
history, such as the Second World 
War, the Great Depression, during 
and after apartheid, and before and 
after antibiotics became available.

‘I do so to see whether the availability 
of better health services over the years has 

in fact also been to the benefit of people 
from lower socio-economic ranks,’ she 
explains. ‘Many of those included in the 
Collection come from poor backgrounds.’

Adding to forensic databases

Of special interest is that the Kirsten 
Skeletal Collection comprises the 
largest documented cadaver-derived 
skeletal collection of South Africa’s 
coloured population in the world.

‘Why does the race epithet matter?’ 
I ask. ‘Are we not all the same?’

‘Research has proven that human 
variation among population 
groups differs,’ Mandi answers.

She starts explaining how information 
about the specific metrics of people from 
different populations and nationalities are 
continuously being included in databases, 
for example, FORDISC software 
used by forensic specialists from 
across the world to piece together 
clues about unidentified skeletons.

‘The South African coloured 
population, with its Khoi and San history, 
is size-wise notably different from 
most others,’ she explains. ‘The same 
measurements used for people from 
European descent therefore do not apply 
to them. We need to add new regional and 
ancestral specific standards to the database 
to make it comprehensive and complete.’

Alblas hopes the details contained in 
her work – and in the Kirsten Skeletal 
Collection itself – will in future help 
bring closure to the loved ones of missing 
persons and allow forensic teams to 
successfully put a name to a skeleton 
found in an unmarked grave, or scattered 
underneath bushes anywhere in the world.

Engela Duvenage 
Co-founder of SciBraai.co.za. Day 
job: Science writer and science 
communicator who loves turning 
research papers into news stories. 
Claim to fame: mother of two daughters; 
winner of the Izethelo Award for 
Outstanding Journalism (2016) from 
the South African fruit industry, and 
winner of the best technical article 
award (2016) as presented by the 
South African Agricultural Writers’ 
Association Background: MPhil 
(Journalism, specialising in science 
journalism) and HonsBA (Psychology)
This article was made possible through funding 
from the Africa Science Desk, an initiative of the 
African Academy of Science and partners, and is 
reproduced with permission from the South African 
science news site SciBraai (www.scibraai.co.za) 
– https://scibraai.co.za/bone-accountancy/

700 skeletons x 206 bones = 
144 200 bones: the number 
of bones that Mandi Alblas 
photographs and examines 
as part of her PhD studies.
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size: new insights from 
Homo naledi

The evolution of brain 

A recently released paper suggests that it is not 
simply large brain size that makes modern humans 

what they are. Quest investigates.
The recently-discovered species Homo 
naledi may have had a relatively 
small brain, but that brain packed a 
big punch. New research by Ralph 
Holloway and colleagues – that include 
researchers from the University of the 
Witwatersrand, Johannesburg, South 
Africa – published in the Proceedings 
of the National Academy of Sciences 
examines the imprints of the brain 
upon the skulls of this species, called 
endocasts. The research highlights 
the humanlike shape of H. naledi’s 
tiny brain, surprising scientists who 
studied the fossils. These findings 
draw further into question the long-
held belief that the evolution of brain 
size in the genus Homo was a simple 
pattern of gradual increase over time. 
These new findings suggest that the 
evolution of brain size was a diverse 
process, while it was the anatomical 

structure of certain sections of the brain 
that were of greatest significance in 
terms of behaviour. It is also becoming 
apparent that the innovations in brain 
structure that are unique to humans 
were ancestral within the genus Homo.

HOMO NALEDI: AN 
EVOLUTIONARY PUZZLE

The discovery of H. naledi by Professor 
Lee Berger of Wits University and his 
team at the Rising Star caves in the 
Cradle of Human Kind in 2013 was one 
of the largest hominin discoveries ever 
made and hailed as one of the most 
significant hominid discoveries of the 
21st Century. Berger and Professor 
John Hawkes who was also part of the 
original Rising Star team who made the 
H. naledi discovery, as well as Professor 
Heather Garvin from Des Moines 

University in the US, are associated 
with the Evolutionary Studies Institute 
(ESI), based at Wits University. They 
are all co-authors of the current study.

In 2017, geologists demonstrated 
that this species existed in southern 
Africa between 236 000 and 335 000 
years ago – potentially the same time 
that modern humans first emerged in 
Africa. This is a puzzle to scientists, 
who long held that there was only one 
hominin species in Africa at this late 
time period – Homo sapiens. How did 
this species exist alongside others with 
brains three times its size? The new study 
suggests that H. naledi’s behaviour may 
have reflected the shape and structure 
of the brain more than its size. 

BRAIN SIZE AND 
BRAIN STRUCTURE

The researchers pieced together 
traces of H. naledi’s brain shape from 
an extraordinary collection of skull 
fragments and partial crania, from at least 
five adult individuals. One of these bore 
a very clear imprint of the convolutions 
on the surface of the brain’s left frontal 
lobe. ‘This is the skull I’ve been waiting 
for my whole career,’ said lead author 
Ralph Holloway, of Columbia University. 

The anatomy of H. naledi’s frontal 
lobe was similar to humans, and very 
different from great apes. H. naledi 
wasn’t alone. Other members of our 
genus, from Homo erectus to Homo 
habilis and the tiny, small-brained 
‘hobbits’, Homo floresiensis, also share 
features of the frontal lobe with living 

Evidence about the brain shape of Homo naledi comes from many partial skulls. 
The team used virtual methods to understand how naledi’s brain fits into the big 
picture. Heather Garvin
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humans. But earlier human relatives, like 
Australopithecus africanus, had a much 
more apelike shape in this part of the 
brain, suggesting that functional changes 
in this brain region emerged with Homo. 
‘It’s too soon to speculate about language 
or communication in H. naledi,’ said 
coauthor Shawn Hurst, ‘but today human 
language relies upon this brain region’.

The back of the brain also showed 
humanlike changes in H. naledi 
compared to more primitive hominins 
like Australopithecus. Human brains are 
usually asymmetrical, with the left brain 
displaced forward relative to the right. 
The team found signs of this asymmetry 
in one of the most complete H. naledi 
skull fragments. They also found hints 
that the visual area of the brain, in the 
back of the cortex, was relatively smaller 
in H. naledi than in chimpanzees – 
another humanlike trait. The bottom line 
is that, regardless of brain size, all the 
Homo species share similar frontal lobe 
morphology, even those with brain size in 
the range of the Australopithecus samples. 

WHAT DOES THIS MEAN?

The small brains of H. naledi raise 
new questions about the evolution 
of human brain size. Big brains were 
evolutionarilty costly to human ancestors, 
and some species may have paid the 
costs by needing richer richer diets, 
which required hunting and gathering, 
and longer childhoods because of the 
complexity of brain development. But that 
scenario doesn’t seem to work well for 
H. naledi, which had hands well-suited 
for toolmaking, long legs, humanlike 
feet, and teeth suggesting a high-quality 
diet. According to study coauthor John 
Hawks, ‘H. naledi’s brain seems like one 
you might predict for Homo habilis, two 
million years ago. But H. habilis didn’t 

have such a tiny brain – H. naledi did.’ 
A humanlike brain organisation 

might mean that H. naledi shared some 
behaviours with humans despite having 
a much smaller brain size. Lee Berger, 
a co-author on the paper, suggests that 
the recognition of H. naledi’s small 
but complex brain will also have a 
significant impact on the study of African 
archaeology. ‘Archaeologists have been 
too quick to assume that complex stone 
tool industries were made by modern 
humans. With H. naledi being found 
in southern Africa, at the same time 
and place that the Middle Stone Age 
industry emerged, maybe we’ve had 
the story wrong the whole time.’  

The work was funded by the 
National Geographic Society, the 
Lyda Hill Foundation, the National 
Research Foundation of South 
Africa, the Vilas Trust, the Fulbright 

Scholar Program, and the Wisconsin 
Alumni Research Foundation. 

Feature based on press release from 
Schalk Mouton, Senior Communications 
Officer, University of Witwatersrand.

Reference: 
Holloway RL, Hurst SD, Garvin HM et al. 
Endocast morphology of Homo naledi 
from the Dinaledi Chamber, South 
Africa. Proceedings of the National 
Academy of Sciences. www.pnas.org/
cgi/doi/10.1073/pnas.1720842115

Homo naledi endocast (top) with a 
curvature map (bottom) highlighting 
the sulci (grooves) that are visible. 
The frontal of naledi’s brain looked 
very humanlike despite its small size. 
Heather Garvin

The skulls of Homo naledi bear traces on their inside surfaces of the shape of 
naledi’s brain. Only a third the size of human brains, they nonetheless had some 
surprisingly humanlike features. John Hawks
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Why studying African 
birds’ varied migration 
patterns is so important

African bird migration patterns provide important 
information for conservation. By Les Underhill

Bird migration comes in many flavours 
– and, as with ice cream, ‘vanilla’ is the 
one people are most familiar with. 

This is the process of flying from the 
northern hemisphere to the southern 
hemisphere, leaving the northern autumn 
and entering the southern spring; then 
making the return journey from autumn 
to spring. That sounds like a lifestyle to 
be envied: perpetual summer. But it’s 
not easily achieved. Birds must make 
the trip of thousands of kilometres using 
their energy and muscles; they have 
to deal with headwinds and storms. 

Each year on the second weekend 
of May scientists, conservationists and 
bird lovers mark World Migratory 
Bird Day. In 2018, there’s a change to 
the calendar: the event will be marked 

twice, now also on the second Saturday 
in October. The organisers hope this 
will draw attention to migratory bird 
habits beyond the more studied and 
better resourced northern hemisphere.

This is an important step in recognising 
that there are hundreds of variations 
on the basic ‘flavour’ of migration. 
Judging from attendance at international 
conferences, about three-quarters of 
ornithologists live and do research in 
the areas which were under the ice 
sheetsof Europe and North America 
tens of thousands of years ago. So 
birds’ search for perpetual summer is 
what’s been most intensely studied.

Our knowledge of migration between 
Europe and Africa, and between North 
and South America, then, is good – but 

nowhere near complete. In an era of 
global climate change and development, 
scientists have realised that this knowledge 
is not static. It’s dynamic, and constantly 
shifting. The weak link in understanding 
vanilla migration is a knowledge of where 
each species spends the non-breeding 
season at the southern end of migration. 

VANILLA MIGRANTS

Most bird species have been around 
for a long time, and have been through 
many ice ages. The most recent, 
known as the Pleistocene Epoch, 
ended around 12 000 years ago. 

At the worst of this epoch – about 
20 000 years ago – most of Europe north 
of about Spain and Italy was so cold and 

several intra-African migratory birds.

The white-throated swallow, one of 

Wikimedia Commons
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miserable that it was uninhabitable by 
birds throughout the year. Then gradually 
Europe’s climate became better for 
birds, but only in spring and summer.

It was precisely this strong seasonality 
which made the new territory so 
attractive. For most bird species, 
breeding occurs when there is a spike in 
food abundance. In the new territory, 
the thaw in spring was accompanied 
by a burst in plant growth. This was 
quickly followed by an abundance 
of caterpillars and other insects to 
feed on the plants, and to provide a 
reliable source of food for nestlings. 

So as the permanent ice sheets across 
Europe and elsewhere retreated, the 
areas left behind became attractive 
breeding places. Once they’d bred, birds 
would escape to warmer places further 
south. The pattern that is recognised 
so well today was established. 

But what about other forms 
of bird migration?

DIFFERENT PATTERNS

There are many species that 
migrate within the continent 
of Africa, appropriately known 
as ‘intra-African migrants’. 

For instance, there are species which 
breed in South Africa in the southern 
summer and then head north, to 
elsewhere on the continent, in winter. 
Most swallows are in this category, notably 
the white-throated swallow. They leave in 
March-April, and are away until August-
September. My fellow bird researchers 
and I think they migrate to countries 
farther north like Angola and Zambia.

Some birds fall into a second category: 
they are partial migrants. For example, 
about 80% of the Cattle Egrets in South 
Africa’s Gauteng province leave for 
warmer countries to the north each 
December and January. But there 
are always at least some Cattle Egrets 
throughout the province during winter. 
Partial migration is challenging even 
to recognise, because the species is 
continuously present throughout the 
year – and even harder to study.

Then there’s altitudinal migration. 
This is the idea that birds move 
downhill in winter to warmer places 
where there is more food. South Africa 
is one of the best places in the world 
to study altitudinal migration. 

Tanya Scott, who recently 
completed her MSc with the Animal 
Demography Unit which I head at 
the University of Cape Town, was the 
first to comprehensively examine all 
the province’s bird species to identify 
altitudinal migrants. She searched 
for patterns that would help provide 
explanations for why some species 
undertake altitudinal migration, and 
others don’t. She found none. A week 
after her MSc was submitted, the 
first ever global review of altitudinal 
migration was published – and 
reached the same conclusions. 

Altitudinal migration is a big puzzle. 
Vanilla migration is easy; all the birds 
do it. But developing an understanding 
of why some birds of a species migrate 
downhill after breeding and the 
birds in the neighbouring territory 
do not, is key to understanding how 
migration in a population starts. 

There are many hypotheses about 
how long-distance migration started 
in species in which every individual 
migrates. These ideas can only be tested 
in the context of partial migration.

UNDERSTANDING 
MIGRATION FOR 
CONSERVATION

The populations of many long-
distance bird migrants are getting 
smaller. It is obvious that researchers 
can only develop effective 
conservation strategies for these 
species if we understand their spatial 
needs throughout their annual cycle. 

And many partial migrants are 
categorised as being ‘threatened’ 
with extinction. Understanding the 
where, the when and the how of their 
movements is key to their protection. 
Mountains are particularly impacted 
by climate change, and a study of 
altitudinal migrants might well 
reveal that a disproportionate 
number of them are threatened.

Les Underhill is Professor, Biodiversity 
Informatics, University of Cape Town.
This article originally appeared in The Conversation. 
https://theconversation.com/why-studying-african-
birds-varied-migration-patterns-is-so-important-96285

A cattle egret eating a frog.
Wikimedia Commons
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A new archaeological investigation in 
Sibudu’s Howiesons Poort indicates the 

use of barbs in hunting technology

The Howiesons Poort of southern 
Africa is a well-known techno-
tradition in the Middle Stone Age. 

Material culture associated with it includes 
backed stone tools, the manufacturing 
of bone tools and other implements, and 
engraved ochre and ostrich eggshell that 
have been taken as early signs of symbolic 
expression. Since its first inception, the 
Howiesons Poort has been considered 
unusual because of its so-called 
‘innovative technologies’ reminiscent of 

the Later Stone Age/Upper Palaeolithic. 
In recent years, the hunting technology 
associated with this exceptional industry 
has been discussed and debated.

Research collaboration between the 
University of Liège (TraceoLab) and 
the University of the Witwatersrand 
(Wits), led by Dr Paloma de la Peña, a 
researcher at the Evolutionary Studies 
Institute at Wits in South Africa, has 
revealed one of the strongest and oldest 
bodies of evidence for the use of barbs as 
projectiles in prehistory. This discovery 
was made when small quartz implements 
from Sibudu, showing tiny notches on 
their edges, were examined in detail to 
understand the reasons for such features. 
Sibudu is rock shelter near Tongaat in 

KwaZulu-Natal, South Africa, and has a 
long and diverse archaeological sequence. 
It has in recent years become central 
to the study of South African Middle 
Stone Age culture and technology. The 
research was published recently in the 
Journal of Archaeological Science.

Barbs are laterally hafted armatures 
that serve to increase the cutting capacity 
of a projectile if hafted parallel to the 
haft or to retain the projectile in the 
animal if hafted obliquely to the haft. 
They can be used either independently 
on self-pointed spears or arrows, or in 
combination with weapon tips. Their 
use is well-known from the later stages 
of the European Upper Palaeolithic, but 
it is not clear when they first appeared, 

Quartz implements with micronotches from Sibudu (KwaZulu-Natal, South Africa). 
The discovery of these types of pieces motivated the present functional study that 
found evidence of the use of quartz barbs in Sibudu’s Howiesons Poort.  
TraceoLab and Aurore Val. 

Experimental knapping of 
quartz to establish a framework 
for understanding the quartz 
micronotches. TraceoLab and Aurore Val.
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or how widely they were used before the 
European Upper Palaeolithic and the 
African Later Stone Age. The presence 
of barbs usually implies the use of some 
kind of glue, which adds to the technical 
know-how of prehistoric hunter-gatherers. 

In their study of the Sibudu material, 
the authors undertook an extensive 
experimental programme where they 
knapped quartz tools similar to the 
archaeological ones, and replicated 
processes that they thought would 
be responsible for the formation of 
notches. The experiments included 
intentional making of notches on some 
of the tools, the use of others as projectile 
elements, and the exposure of some 
to trampling to simulate the situation 
at settlement sites. The experimental 
and archaeological material was then 
analysed in depth using specialised 
methods that focus on microscopic wear 
features. Viewing the experimental and 
archaeological wear patterns side by side 
led the archaeologists to propose that 
use as barbs is the best explanation for 
the damage observed on those pieces 
that can be considered ancient tools, 
while many of the artefacts in the studied 
sample only show accidental damage 
coming from knapping, and in some cases 
trampling or other taphonomic processes. 

The Howiesons Poort barbs were 
identified on the basis of combinations 
of features such as the impact breaks 
and obliquely orientated lateral edge 
damage, visible with a stereomicroscope, 
and microscopic linear features that 
can only be seen under magnifications 
of 100–500× and special filters. The 
authors also present evidence of the use 
of unretouched quartz blanks as barbs. 
These findings imply that the Howiesons 
Poort hunting weaponry was more 
varied than previously imagined, and 
involved the mounting of both formal 
tools – such as the famous segments – 
and unretouched knapping products 
as elements in composite weapons.

For some researchers, the Howiesons 
Poort still represents an anomalous and 
short-lived technological development, 
whereas for others it reflects the origins 
of complex cognition in the Middle Stone 
Age. The recent identification of barbs 
adds weight to the view of technological 
sophistication and innovation in the 
Middle Stone Age of Southern Africa.   
Issued by: University of Witwatersrand 
communications department

Examples of experimental hafted barbs before and after use. On the left the barbs 
attached with sinew moved along the shaft and hit each other upon impact. On 
the right only small fragments of the barbs attached with sinew and resin remain 
on the shaft after the shoot, resulting in small fragments partly comparable to the 
archaeological material. TraceoLab.

Quartz micronotches identified as barbs and possible barbs after the usewear 
analyses. TraceoLab.

Microscopic traces of two of the quartz micronotches identified as barbs. TraceoLab.

Reference: de la Peña, P., Taipale, N., Wadley, L. and Rots, V. 2018. A techno-functional 
perspective on quartz micro-notches in Sibudu’s Howiesons Poort indicates the use of barbs in 
hunting technology. Journal of Archaeological Sciences https://doi.org/10.1016/j.jas.2018.03.001
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Nelson Mandela University’s 
long-term research on King 
penguins at Marion Island 

formed part of an international study 
which predicts that 70% of the sub-
Antarctic seabirds could disappear by 
2100, as a result of climate change. 

The study found that warmer 
sea temperatures are shifting King 
penguins’ main food sources further 
south and, unless the penguins 
move too, they could starve. 

‘More than 70% of the world’s King 
penguin population form breeding 
colonies on Crozet, Kerguelen and 
Marion Island,’ said Nelson Mandela 
University zoology senior lecturer 
Dr Pierre Pistorius, one of the co-
authors of a paper on the study, which 
has been published in the prestigious 
journal Nature Climate Change.

The French-led study – which included 
researchers from Monaco, Italy, Norway, 
Austria and the United States – has 
also been important in shaping a new 
three-year collaborative study between 
South Africa and France, funded by 
the South African National Antarctic 
Programme (SANAP), to further 
investigate the impact of climate change 
on Marion Island’s seabird populations.

Pistorius, who heads the Marine 
Apex Predator Research Unit (MAPRU) 
at Nelson Mandela University, said 
King penguins rely on the Antarctic 
Polar Front – an upwelling front in the 
Southern Ocean, where cold Antarctic 
and warmer sub-Antarctic water meet, 
churning up nutrients and attracting 
enormous amounts of fish – as their 
main food source. In the breeding 
season, parents leave their chicks to swim 
350 km to 500 km to the front, returning 
days later with food for their young. 

But warmer seas are shifting the front 
further south – and the study predicts that 
the penguins will have to swim more than 
700 km, the maximum distance they can 
travel to find food without compromising 
the survival of their chicks, due to their 
own increased energy expenditure.  The 
possible starvation of their chicks could 

Global warming could spell 
disaster for King penguins

lead to huge population crashes. 
‘The front moves from year to year 

depending on the temperature of the 
ocean – and we have already seen 
impacts in King penguin numbers in 
the years it has shifted further away 
from the breeding sites,’ said Pistorius. 

‘What we have found at Marion Island 
is that King penguin numbers have 
actually been stable over the past years, 
but this study provides strong predictions 
about how it could all change in the future, 
if we don’t do something about global 
warming ... It’s hard to imagine Marion 
Island without King penguins, but there 
is no doubt that climate change is causing 
major changes in the Southern Ocean.’  

The study says King penguins could 
save themselves by moving to other 
islands further south, except they have 
strict habitat requirements, so a new 
home might be hard to find. To form 
a colony where they can mate, lay 
eggs and rear chicks over a year, they 
need tolerable temperatures all year 
round, no sea ice around the island, 
relatively smooth beaches – and a food 
source close by to feed their young. 

The research team used high-tech 
modelling, based on genetic and 
demographic data, to reconstruct the 
changes in the worldwide penguin 
population throughout the last 50 000 

years. What they found was that past 
climatic changes, causing shifts in 
marine currents, sea-ice distribution 
and Antarctic Polar Front location, have 
always been linked to critical episodes 
for the King penguins. However, they 
have always managed to overcome 
these, relocating during tough times. 

However, they have never had to 
compete with rapid and irreversible 
changes in their environment 
caused by human activity. 

The Polar regions are feeling the 
impact of climate change the most 
– and the Southern Ocean is also 
subject to commercial fishing. 

‘There are still some islands further 
south where King penguins may 
retreat,’ says study co-author and co-
supervisor Dr Celine Le Bohec, from 
the University of Strasbourg in France, 
‘but the competition for breeding sites 
and for food will be harsh, especially 
with the other penguin species like 
the Chinstrap, Gentoo or Adelie 
penguins, even without the fisheries.

‘It is difficult to predict the outcome, 
but there will surely be losses on the way. 
If we want to save anything, proactive and 
efficient conservation efforts but, above 
all, coordinated global action against 
global warming should start now.’
Issued by NMMU Media Department

lecturer Dr Pierre Pistorius – could disappear from the island. Otto Whitehead

population – observed here by Nelson Mandela University zoology senior 
Dire future: In less than 100 years, Marion Island’s King penguin 
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Cold-blooded pythons 
make for caring moms

Reptiles are usually thought of 
as cold-blooded (an outdated 
term), simple animals that 

certainly don’t care for their young. 
Behaviours such as family living and 

parental care are usually not associated 
with snakes, and are only associated 
with mammals and birds. However, 
this may be more as a result of the 
lack of research on reptiles, than as 
a result of their actual behaviour. 

A recent study by Professor Graham 
Alexander from the Alexander Herp Lab 
at the Wits School of Animal Plant and 
Environmental Sciences has found that 
female southern African pythons not only 
incubate their eggs, but they also stay at 
the nest, caring for their babies for about 
two weeks after the eggs have hatched. 
During this time, the babies spend the 
nights protected and warmed in their 
mother’s coils, secure in the nest chamber. 

‘This is the first-ever report of 
maternal care of babies in an egg-
laying snake,’ says Alexander, whose 
findings are based on seven years of 
intensive fieldwork at the Dinokeng 
Game Reserve, just north of Pretoria. 
During this time, he tracked 37 pythons 
through the use of radio transmitters. 
These results, and other surprising 
discoveries were recently published 
in the Journal of Zoology (London).

During the study, eight of the 
radio-tracked pythons laid eggs in 

aardvark burrows, and Alexander 
recorded their breeding behaviour 
using infrared video cameras carefully 
lowered into the nest chambers. 

‘I was amazed by the complex 
reproductive biology of this 
iconic snake,’ said Alexander.

The female python’s protective 
behaviour towards her offspring comes at 
great cost to themselves. The females do 
not eat at all during the breeding cycle – a 
period of more than six months – and lose 
about 40% of their body mass over this 
time. The females also turn black when 
breeding – a process which Alexander 
has termed ‘facultative melanism’ – an 
adaptation that probably increases rates 
of heating while basking in the sunlight. 

‘Efficient basking is probably crucial 
for incubation. Unlike some other 
python species, southern African 
pythons are unable to warm their eggs 
by elevating their metabolism. Instead, 
our pythons bask near to the burrow 
entrance until their body temperature 
is almost 40 °C (within a few degrees 
of lethal temperatures), and they then 
coil around the eggs to warm them 
with their sun-derived body heat.’ 

The body temperatures of receptive, 
pregnant and brooding females in the 
study were more than 5 °C warmer 
than non-reproductive females. 
Even the body temperatures of baby-
attending mothers were significantly 

Professor Graham Alexander holding 
a clutch of Southern African Python 
babies. Graham Alexander/Wits University

higher than non-breeding females. 
‘All of this takes its toll on mother 

pythons: they take a long time to recover 
after breeding and so can only produce 
a clutch every second or third year, 
depending on how many meals they are 
able to catch in the months after leaving 
the nest. Some of them never recover.’

Alexander’s team have recorded 
instances of females dying of 
starvation after breeding.

‘Perhaps they just became too 
weakened to catch food,’ says Alexander.

Fortunately all the animals tracked 
during the study survived, but none 
of them bred in the following year. 

Another surprising finding in 
the study was the fact that the 
male pythons followed receptive 
females around for months. 

‘In one case, one male was 
recorded following a female for 
more than 2 km over a three-
month period,’ says Alexander. 

Alexander’s findings suggest that 
we still have lots to learn about the 
reproductive biology of snakes. 

‘Research is showing that snake 
reproductive biology is far more complex 
and sophisticated than we previously 
thought, and there is a range of behaviours 
that have been recorded in several species 
that can be classed as maternal care. For 
example, biologists are discovering that 
females of many types of rattlesnakes 
show maternal care of babies. In some 
species, mothers appear to even cooperate 
by taking shifts to look after young. But 
all these species are live bearing – our 
python is the first egg laying species that 
has been shown to care for its babies.’
Issued by Schalk Mouton, Senior 
Communications Officer, Wits University

Graham Alexander/Wits University

An adult Southern African python. 
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■ By Subusiso Biyela

An adventurous team of South 
African scientists is preparing 
for a journey to an ocean at the 

bottom of the Earth. Their expedition will 
delve deeper into how the climate will 
change in Africa, and how South Africa 
can better protect its food supplies. 

In July 2019, researchers led by Dr 
Pedro Monteiro at the Southern 
Ocean Carbon & Climate Observatory 
(SOCCO) in Cape Town, will sail 
to the Southern Ocean, which 
swirls around Antarctica. 

Known as the stormiest place on the 
planet, conditions here are incredibly 
miserable all year around, and only a 
few research teams visit regularly. But 
scientists say the Southern Ocean is 
one of the most important bodies of 
water when it comes to understanding 
the future of climate change. 

The Southern Ocean is so critical 
because it absorbs half of the carbon 
dioxide (CO2) released into the 
atmosphere by the burning of fossil 
fuels. Its temperature is also rising: it 
has absorbed more than two-thirds 
of the extra heat that has blanketed 
the Earth due to global warming. 

The ocean sucks up differing 
amounts of CO2 and heat each year, 
which has a knock-on effect on climate 
elsewhere on Earth. But it also has 
a little-understood seasonal cycle, 
something which Dr Monteiro and 
his team are hoping to shed light on

‘The processes that we now understand 
to be driving the sensitivity of the 
climate to the [Southern] Ocean are 
actually happening on the timescale of 
minutes to one year,’ says Monteiro. 

For years, international teams of 
scientists have mounted expeditions to 
measure how much CO2 is absorbed 

and released from different parts of the 
ocean, using ships, and also robotic 
buoys. As part of the Centre for Scientific 
and Industrial Research (CSIR), this 
expedition is its biggest project since it 
was founded five years ago, which marks 
South Africa’s entry into this effort.

On a three-week winter journey 
from Cape Town to Antarctica, 
a multidisciplinary team of 
oceanographers, climate scientists, 
and marine ecologists will drop water-
gliding robots into the ocean.

The robots will continuously measure 
the presence of carbon dioxide in the 
ocean’s top 1 000 metres, while the 
team’s research vessel, SA Agulhas II, 
will take measurements of the deeper 
ocean as it passes through. On a second 
journey, six months later, the team will 
collect the robotic data and integrate 
that with the ship’s measurements.

The results should help other 
researchers understand in more 
detail the rates at which the Southern 
Ocean takes up and releases CO2, 
says Professor Francois Engelbrecht.

Engelbrecht leads a team in Pretoria 
that is developing a model of the Earth’s 
changing climate using the Lengau 
Cluster, Africa’s most powerful 
supercomputer housed at the Centre 
for High Performance Computing in 
Cape Town, also part of the CSIR. ‘Of 
the current global climate models that 
exist, not one of them can realistically 
simulate the seasonal cycle of carbon 
above the Southern Ocean,’ he says. 

Monteiro’s team is betting that their 
method of collecting data in the ocean 
will significantly improve these models, 
especially the Variable Resolution Earth 
Systems Model (VRESM) Engelbrecht 
is developing. The model is being 
developed especially for Africa as other 
global models have focused on better 
predicting the climates of the global north.

Africa, in particular, would benefit 
from models that more accurately predict 

South African ship and robots 
to uncover the future of 
climate change in Africa

SA Agulhas II departs for the Southern Ocean carrying ocean 
gliders for deployment near the ice. Twitter/SOCCOgliders
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CO2 exchange in the Southern Ocean, 
because global circulation patterns mean 
the changing ocean has a greater influence 
on the continent’s than anywhere else. 

At the moment, climate models 
are better at predicting changes in the 
northern hemisphere than they are in 
Africa, but researchers like Engelbrecht 
and Monteiro are changing that.

‘The ocean-atmosphere dynamics 
of CO2 and heat exchange in the 
Southern Ocean drive weather in 
South Africa,’ says Monteiro. 

Scientists expect that the next 30 years 
in South Africa will see hotter and drier 
conditions with more extreme weather, 
droughts, and floods which pose a 
threat to the country’s food security. 

But precise predictions are hampered by 
blurry climate models, says Ndoni Mcunu, 
a PhD candidate at Wits University who 
studies the effects of climate change 
on food production in South Africa.

Better models would be unlikely to 
help South Africa reduce the impacts 
of climate change, but they would help 
inform what actions should be taken to 
cope with those impacts, like droughts 
and floods, says Professor Bob Scholes, 

an ecologist at Wits University.
Better climate models would thus 

also help South Africa adapt in terms 
of ensuring food security. Mcunu 
makes the example of the 2015 
drought that hit farmers the hardest in 
South Africa as a possible future way 
that better climate models can help 
farmers and researchers prepare for.

‘Currently, the biggest limitation 
we have in climate research is data 
—we need data,’ Mcunu says.

And this data is exactly what 
Monteiro’s team will go in search of in 
the depths below Antartica next year.

This article was made possible 
through funding from the Africa Science 
Desk, and assistance from science 
journalist Richard Van Noorden through 
the initiative of the African Academy 
of Science and partners.

Sibusiso Biyela 
Award-winning columnist masquerading 
as a journalist | Science writer/
communicator | TV producer | 
Copywriter | Curious | Astrophile | Zulu
This article is reproduced with permission from the 
South African science news site SciBraai (www.
scibraai.co.za) – https://scibraai.co.za/south-african-
ship-robots-uncover-future-climate-change-africa/

Seaglider being lifted overboard for 
deployment. twitter.com/SOCCOgliders
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EXCESS HIPPO DUNG MAY BE HARMING AQUATIC SPECIES ACROSS AFRICA

Beady eyes and tiny ears may be all you 
see of a hippopotamus wading through 
the water, but there’s a lot more going 
on under the surface – and a lot of it 
is poop. The giant African mammals 
generate 52 800 metric tons of dung 
each year, enough – according to two 
new studies – to pollute ecosystems 
and kill fish by the hundreds.

Until now, the daily migration of 
Africa’s 70 000 hippos between wading 
pools during the day and grasslands 
where they feed at night was thought 
to beneficial. With their poop, the 

animals transfer nutrients to African 
aquatic ecosystems. But in the dry 
season of Kenya’s Mara River, when 
4 000 hippos crowd together in the 
100 or so few pools deep enough for 
them, hippo dung accumulates at the 
bottom, feeding microbes that rob 
the water of oxygen needed by other 
underwater creatures. When this 
water is flushed downriver by periodic 
floods, it can kill fish downstream.

Over five years, one team documented 
13 such incidents on the Mara River, 
and the resulting loss of oxygen killed 

large numbers of fish during nine of 
them, the researchers report in Nature 
Communications. They used robotic boats 
to survey the pools and built small dams 
to construct and flush an artificial hippo 
pool to verify this role of hippo dung.

In a second study, a different team 
measured water quality and biodiversity 
in isolated hippo pools in the Great 
Ruaha River in Tanzania, where water 
management practices have caused 
the river to stop flowing altogether 
in the dry season. During the dry 
season, the diversity of species in 
those pools decreases, and there are 
41% fewer tilapia, a major local food 
source for local residents, that team 
reports this week in the Proceedings of 
the National Academy of Sciences.

Some fish may be adapted to survive 
these periodic conditions. But the newly 
documented detrimental effects should 
be a call to arms for eastern Africans to 
be very careful in planning dams and 
other water management projects that 
could exacerbate them by restricting 
water flow even more, both groups warn.
Source: Science Magazine

DISTANT GALLERY HITS AT UNIVERSE’S EARLIEST STARS

The universe’s first stars may have formed 
a mere 250 million years after the big 
bang –hundreds of millions of years earlier 
than thought, according to a new study.

The find comes thanks to observations 
of an ancient galaxy known as 
MACS1149-JD1, first detected in 2012. 
In 2016 and 2017, a team of astronomers 
took another look using the Atacama 
Large Millimeter/submillimeter Array 
(ALMA), a collection of 64 radio 
telescopes in Chile. They measured 
the frequency of a peak in the galaxy’s 
spectrum that comes from ionized 
oxygen gas. When that light was 
produced in MACS1149-JD1 it was in 
the infrared, but during its billions of 
years journeying to Earth, the expansion 
of the universe stretched it out to the 
microwave frequencies that ALMA 
is sensitive to. Measuring that shift in 
frequencies reveals that the light set 
out 13.3 billion years ago, when the 
universe was just 550 million years old.

The fact that it was an oxygen line is 

significant: No oxygen was produced 
in the big bang; it was formed later 
when hydrogen gas coalesced into 
the first generation of stars and fusion 
reactions in their cores forged hydrogen 
into oxygen and other elements. At the 
end of their lives, the stars exploded, 
spreading those elements through space.

For MACS1149-JD1 to contain 
substantial amounts of oxygen, many 
stars must have already gone through 
that whole life cycle. The researchers 
report in Nature today that they 
then observed the galaxy in optical 
frequencies using the Hubble and Spitzer 
space telescopes to understand its star 
formation, concluding that it must 
have begun 300 million years earlier.

The findings pose problems for 
theorists because other evidence 
points to a later start for the first stars. 
Whether MACS1149-JD1 is just an 
outlier or the tip of an iceberg will 
have to wait for more observations.
Science Magazine

This image shows the galaxy cluster 
MACS J1149.5+2223 taken with the 
NASA/ESA Hubble Space Telescope; 
the inset image is the very distant 
galaxy MACS1149-JD1, seen as 
it was 13.3 billion years ago and 
observed with ALMA. Here, the 
oxygen distribution detected with 
ALMA is depicted in red. ALMA (ESO/
NAOJ/NRAO), NASA/ESA Hubble Space 
Telescope, W. Zheng (JHU), M. Postman 
(STScI), the CLASH Team, Hashimoto et al

Hippopotamus in Tanzania. Wikimedia Commons
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SCIENCE

South African, Malagasy and French 
researchers have discovered the existence 
of a coastal current off Madagascar. The 
newly-described current, the South-
west Madagascar Coastal Current, 
flows poleward off the south-west 
coast of Madagascar. Knowledge about 
and a thorough understanding of it 
will help scientists understand ocean 
circulation in the region and have direct 
implications for the management of 
local fisheries south of Madagascar.

‘Revealing the existence of the 
new coastal current is an important 
discovery for South Africa as it adds to 
our understanding of the global ocean 
circulation and brings new insights 
about biological connectivity between 
the Madagascar and South African 
marine regions,’ says Dr Marjolaine Krug, 
CSIR senior researcher. 

The study forms part of the PhD of 
Heriniaina Juliano Dani Ramanantsoa 
of the Nansen-Tutu Centre for Marine 
Environmental Research, hosted at 
the Department of Oceanography at 
the University of Cape Town, titled, 
Variability of coastal upwelling south of 
Madagascar, which Krug supervised. 

The research drew on the contributions 
of oceanographic experts from numerous 
institutions, including the CSIR, the 
University of Cape Town, the University 
of Western Brittany, in France, and 
the French Institute for Research and 
Development. The researchers combined 
in-situ and satellite observations with 
numerical model outputs to highlight 
the existence of a coastal poleward 
current located along the south-western 
coast of Madagascar. They found 

DISCOVERY OF A NEW COASTAL CURRENT OFF MADAGASCAR

and shelf. One can use similar tools and 
approaches to study the two systems.’

Krug says the Southern Madagascar 
region is a transition zone between the 
tropical waters of the Indian Ocean and 
temperate waters off South Africa, with 
a high degree of endemism. She says the 
southern waters off Madagascar are very 
productive and support a wide range of 
migratory species, including seabird and 
cetacean, and that therefore there is a 
direct biological link between the oceanic 
regions of Madagascar and South Africa.

Ramanantsoa says the new 
knowledge about the current has 
very specific value for players and 
decision-makers in the fishing industry. 
The fishing industry in South Africa 
and in a country like Madagascar is 
significant, with a huge impact on food 
security, employment and the ability 
to earn foreign exchange income. 

‘Countries have to manage their 
coastal and marine resources in a way 
that will ensure the safeguarding of 
ecosystems. Sustainability is closely 
linked to how well we manage our marine 
resources. The more we understand 
and know, the better we can manage 
our marine resources,’ he says.

The research was recently published 
in the journal Geophysical Research 
Letters and selected as a Research 
Highlight by the editorial team to 
be featured on https://Eos.org, as 
well as on the journal’s website.

Full video: https://youtu.be/
rad7KlcJJoQ or  https://www.
csir.co.za/videos/discovery-new-
coastal-current-madagascar
Issued by David Mandaha: CSIR Media Manager

that the current is a relatively shallow 
(< 300 m) and narrow (< 100 km wide), 
warm and salty surface current with a 
transport volume comparable to that of 
the Leeuwin current, near Australia. 

Ramanantsoa says he developed a 
strong interest in ocean dynamics and 
investigated the variability of upwelling 
south of Madagascar as part of his PhD 
studies. Upwelling is an upward motion 
of deep water bringing rich nutrients to 
the surface layer, promoting fertilisation. 

Krug’s research focuses on the 
Agulhas Current. ‘In my research I make 
extensive use of satellite remote sensing 
observations to better understand how 
the Agulhas Current varies and how 
this variability impacts the coastal 
regions. Madagascar is similarly 
flanked by a boundary current called 
the East Madagascar current. Like in 
the Agulhas Current, variability of the 
east Madagascar current impacts the 
productivity of the waters near the coast 
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OLD FOURLEGS
The Annotated Old Fourlegs: The Updated Story of the 
Coelacanth. By Mike Bruton. Struik Nature. Cape Town. 2017.

Old Fourlegs was first published in 
1956 and written by the legendary JLB 
Smith, who was part of the discovery 
of the Coelacanth, a prehistoric fish, 
thought to have become extinct at 
least 50 million years ago. This book 
starts with a biographical account of 
Smith by Mike Bruton, who was one 
of Smith’s students in Grahamstown in 
1966. The title Old Fourlegs came from 
the nickname given to the Coelacanth 
because if its four-lobed fins.

This beautifully illustrated book brings 
us up-to-date with the latest research 
on this almost mythical creature and 
is described as ‘the best fishing story 
in 50 million years’. The format of the 
book is such that the original text is 
incorporated, with annotated notes 
explaining and updating knowledge 

around the beast to the side. These 
notes incorporate all the latest research 
on coelacanths, using photographs, 
maps and text. This makes it into a 
unique blend of coelacanth biology 
and scientific history – almost an 
exhibition on pages and of interest to 
biologists and science historians alike.

DOWN BY THE SEA
Living Shores: Interacting 
with southern Africa’s marine 
ecosystems. By George Branch 
and Margo Branch. Struik 
Nature. Cape Town. 2018.

This is quite the best book to have arrived 
on my desk in a very long time. I am 
fortunate enough to have a copy of the 
first edition of this series, The Living 
Shores of Southern Africa, by the same 
authors, published in 1981. This 2018 
book is, in George Branches’ words, ‘… 
the culmination of two lifetimes of joyous 
participation in marine discoveries.’

Coming 37 years after the first edition, 
this is not simply a re-run of old themes, 
but a complete re-working to reflect the 
major advances that have occurred in 
marine science in this time. Reflecting 
this, the book is split into two sections 
– The ecosystems and The human 
factor. Each chapter contains detailed 
accounts of the science in a particular 
area, such as the detailed ecology of 
the seas surrounding our shores, the 
movement of continents, and the ecology 
of the different habitats, such as rocky 
shores, estuaries, islands and so on. 

The human factor draws on our 
deepening understanding of human 
influences on ecosystems, good and 
bad. However, it starts with a wonderful 
chapter outlining all the latest research 
showing just how important our shores 
were in the evolution of early modern 
humans. Fishing, and overfishing, are 
covered in depth, as is the problem of 
alien invasive species, marine pollution 
and climate change and its effects.

The book is lavishly illustrated with 
photographs and exellent illustrations. 
This will keep both the scientist and 
layperson occupied for hours.

BOOK REVIEW

FROGS AND FROGGING
Frogs of Southern Africa: A 
Complete Guide. By Louis du 
Preez and Vincent Carruthers. 
Struik Nature. Cape Town. 2017

This wonderful book is in its second 
edition, first published in 2009. 
Although amphibians the world 

over are suffering general declines 
in population, there are still plenty 
of species to delight enthusiastists. 
This colourful reference book is 
filled with information, photographs 
and an innovative approach to 
frog calls using QR codes. 

As always, this is not merely a 
species recognition guide, but a 
concise handbook of frog biology, 
covering identification, classification, 
taxonomy and evolution. The 
morphology and physiology of 
the group is covered in some 
detail, along with reproduction, 
which goes hand-in-hand with 
vocalisation. Conservation is 
all-important, hence two chapters 
on frogs in the environment and 
interactions with humans.

The identification section is split 
by family, with full species accounts, 
photographs and distribution maps 
for each species found in the region. 
A must have for all nature enthusiasts.



Subscription does not carry over to the next 
calendar year, provide postal address only.

Subscribe now to have four 
quest issues mailed to you 
and place your order for back 
issues (subject to availability).

SUBSCRIBE!

SUBSCRIPTION FORM 2018
Please fill in and return this form with proof of payment.

I would like to subscribe to 4 issues of Quest:  Science for South Africa. My details are (please print):
Title:  Name/Initials: Surname:
Company/university/institution/school: Student number (to qualify for student rates):
Postal address:  
     Code:
Work tel.: (        )  Home tel.: (        )
Cell:   e-mail:   
How did you hear about QUEST?  
If you are already a subscriber, are you satisfied with the subscription service?  □ Yes  □ No
When would you like your subscription to begin?   □ Tick here if this is an institutional subscription
(Please fill in below.)   □ Tick here if this is an individual/personal subscription
Volume Number:  Issue Number: □ Tick here if this is a gift subscription
Date:    Signature:   
 
Subscription  rates* (4 issues incl. postage) Please tick appropriate rate. 
No VAT is charged, as the publisher is not registered for VAT.

South Africa □ Individuals/Institutions – R130.00  □ Students/Schoolgoers – R 65.00
Neighbouring countries (Southern Africa)  □ Individuals/Institutions – R280.00  □ Students/Schoolgoers – R169.00
Foreign □ Individuals/Institutions – R234.00  □ Students/Schoolgoers – R182.00

 
Payment  options  and  contact  details.

Payment options
Please make payment by electronic transfer or cash deposit into the following bank account:
Bank: Standard Bank Account Name: Academy of Science of South Africa  
Account number: 07 149 422 7 Branch name (code): Hatfield (011-545)
Reference: QUEST SUB + your name (or institution’s name)
Send the completed Subscription Form together with the proof of payment to:
POST: Quest Magazine, PO Box 72135, Lynnwood Ridge, 0040, South Africa 
E-mail: tsepo@assaf.org.za Subscription enquiries: tel. 012 349 6645 OR e-mail: tsepo@assaf.org.za



UJ_AppliedPhysics_Ad_CMYK_210x297mm_QuestMag.indd   1 2018/05/25   8:47 AM



Academy of Science of South Africa (ASSAf)

ASSAf Research Repository http://research.assaf.org.za/

A. Academy of Science of South Africa (ASSAf) Publications D. Quest: Science for South Africa

2018

Quest Volume 14 Number 2 2018

Academy of Science of South Africa (ASSAf)

Academy of Science of South Africa (ASSAf)

Academy of Science of South Africa (ASSAf), (2018). Quest: Science for South Africa, 14(2).

[Online] Available at: http://hdl.handle.net/20.500.11911/100

http://hdl.handle.net/20.500.11911/100

Downloaded from ASSAf Research Repository, Academy of Science of South Africa (ASSAf)


