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Summary

The NansClim project (2010-2014) assessed the effects of climate on the dynamics of the Benguela
Current ecosystem. Based on data collected through the EAF Nansen programme and satellite
observations, the project focused on four subsystems, namely the Angola subtropical, northern
Benguela upwelling, southern Benguela upwelling and Agulhas Bank. The objectives were to identify
and describe possible trends/variability in ocean climate and corresponding changes in biodiversity
and fisheries in the Benguela.

Here, the findings are summarized, ranging from changes in the physico-chemical habitats, plankton,
pelagic and demersal fish communities. The results underline the importance of considering the
combined effects of climate and fishing on the dynamics of the ecosystem components. Each
subsystem continues to function largely as a separate entity as described earlier. However, some
changes were observed across several subsystems, e.g., a coherent shift from one relatively stable
period to another occurred in the northern and southern Benguela in the mid-1990s. Future climate
change could weaken the boundaries between the four subystems. The findings underline the need for
continued regional collaboration and surveys focused at ecosystem, rather than resource, assessment.
Our conclusions include implications for ecosystem-based fisheries management, and
recommendations for future regional research.

Introduction

Based on data collected through the EAF Nansen programme, together with other relevant data, the
NansClim project (2009-2014) was established to identify and describe possible trends and variability
in ocean climate and corresponding changes in marine biodiversity and fisheries in the Benguela
Current System. Observations of effects of climate variability on marine biota in the past, based on the
Nansen database in combination with other data series available from the region, allowed NansClim
to document some general responses concerning production and distribution of marine biota to set a
baseline of observed effects of climate variability (Loeng and Stenevik, 2015).

Material and Methods

Data used in the project was mainly taken from the EAF Nansen Programme, but was supplemented
by extensive national sampling programmes. The approach was to collate data collected with RV Dr.
Fridtjof Nansen in the Benguela region as well as other relevant data collected by the respective
national fisheries and environmental research institutions in Angola, Namibia and South Africa
during the period 1985 — 2008. The resulting dataset was copied to portable storage devices, one for
each institution participating in the project: INIP Angola, NatMIRC Namibia, and DAFF and DEA in
South Africa. The master copy of this dataset is held at IMR, Bergen. This final product was delivered
to the partners during the mid-term project meeting in Stellenbosch in March 2011.

Results and Discussion

The project produced a number of papers, and here some of the main findings are summarized largely
based on the synthesis paper from the project (Jarre et al., 2015). Much of the oceanography across the
region has been changing since a turning point around 1990. The Angolan subtropical waters and the
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northern Benguela have been warming since the early 1990s. The southern Benguela off Namaqualand
has likewise warmed. In contrast to the warming in the north, there has been some increase in
summer upwelling at Cape Columbine and south of it since the mid-1990s, which partly reverted in
the early 2000s. The cumulative chlorophyll index suggests an increase in surface chlorophyll-a in the
northern Benguela since 2003, which is not evident in the southern Benguela. In the northern
Benguela, the increase in surface chlorophyll-a according to the satellite-derived data is contrary to
expectation considering the decrease in upwelling-favourable winds and increasing SST. However, it
may be that the surface wind speed has been more optimal for near-surface phytoplankton recently
than before 2003, in that the associated reduction in turbulence and mixing may have resulted in less
deep mixing but a still adequate nutrient supply to a shallower mixed layer. This may have led to an
increase in chlorophyll-a detected by satellite. Upwelling continues to be at a maximum in austral
winter, leading to chlorophyll maxima around mid-year. Total copepod abundance in the southern
and northern Benguela is much higher now than in the 1950s and 1960s. A shift towards smaller
copepods has occurred. It remains unclear whether the observed changes are mainly due to bottom-
up or top-down effects, or a mix of both. Concurrent with the decline in biomass in the late 1960s the
sardine stock has undergone major changes in stock structure. The mean total length of sardine caught
by the fishing industry has decreased by over 4 cm between the 1950s and 2000s. Length at 50%
maturity decreased by over 3 cm from the 1980s to the 2000s. Similar changes were observed for horse
mackerel. In spite of these changes, sardine spawn within the same latitudinal ranges as before and
the selection of spawning location seems to depend on environmental variability, with spawning
taking place along the central Namibian coast during warmer years and along the northern Namibian
coast during cooler conditions. Observed changes in the distribution of demersal fish, both in terms of
magnitude and directionality varied between the three countries. No strong relationship was
discernible between the documented long-term bottom temperature and the distributional changes in
the demersal communities, which seems to indicate that temperature changes on their own could not
have accounted for the observed changes at the population or community levels of demersal fauna in
the BCLME and other factors such as oxygen levels, other environmental variables and effects of
fisheries would need to be considered.

In addition to producing science, an important part of the project was to increase public awareness of
climate change and variability in relation to fisheries and marine environment, by making the results
from the project known to decision makers and the general public. In order to achieve this, a flyer for
politicians and managers was produced, which focuses on climate change and its impacts on marine
ecosystems, especially the BCLME, including NansClim’'s role in this. In addition, a folded poster for
the general public and school children on the same topics was produced and disseminated in the three
countries.
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