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Fig. 1. Map of Ihe sludy area showing the cross-shelf Iransecl off Namibia. 
Slalions from NAM001 lo NAM01 8 were sampled four limes, while samples 
from NAM019 lo NAM027 were collecled only once during Ihe auslral winter 
(August - Seplember, 2011). 

Zooplankton sampling and analyses 

Vertical Multinet hauls collecting zooplankton 
at three depth levels: 200-75 m, 75-25 m and 
25-0 m. 

SPLlTTING 

Taxonomy 

Biomass & 
I--+­ ¡sotopes 

I--+- Metabolism 

Samples were fractionated into 1 00-200 ~m, 200-500 ~m, 
500-1 000 ~m and >1 000 ~m size classes prior storage. 

STORAGE AND LABORATORY WORK 

Taxonomy Samples slored in bollles filled wilh buffered formaldehyde 
.----..---------' (4%). Taxa delerminalion by slereomicroscopy. 

Analyses of dry weighl, carbon and nilrogen conlenls, as 
------.-,-,---' well as 13C and 15N isolopes on samples frozen al -20·C. 

Samples ullrafrozen al -196·C for subsequenl analyses of 
~;::::;;~;:;>-____ -----' GDH and ETS aclivilies. 

SUMMARY 

The different water masses jointly with the biological forcing led 
to a shift in both the zooplankton community structure and biomass 
at 200S. High respiratory and NH/ excretion rates were assesed 
for zooplankton, which paradoxically had a minor impact on the 
primary productivity of the northern Benguela waters. 
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Fig. 2. Mean zooplanklon biomass (± SD) al differenl deplh 
levels wilh the chlorophyll concentrations given in grey. 
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Zooplankton biomass patterns 

Zooplankton biomass was not distributed uniformly throughtout the transect 
and underwent constant and rapid shifts in both temporal and spatial scales 
(Fig. 3) following the physical signature (not shown). The low biomass found 
in the newly upwelled neritic waters ofien yielded to a zooplankton gain over 
over the shelf-break, characterized by the dominance of mature waters, in 

association with the offshore edge of the chlorophyll maxima (Fig. 2). 
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Fig. 3. Temporal variability of zooplanklon biomass (g DM m-2) in the upper 25 m along 
Ihe cross-she If Iransecl. 
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Taxonomy and ecology 

Overall, the zooplankton widely correlated with 
diatoms (Fig. 5), which argues for a bottom-up 
control over the trophic chain. The dominance of 
these chain-forming diatoms at the shelf-break 
might have entailed, however, a food particle­
size limitation to the microzooplankton, which 

correlated more with the smaller flagellates. 
Despite copepods prevailing throughout the study 

= Oilhonid copepodiles [TI] Harpacticoids _ Oph ioplutei = Siphonophora = Calano id copepods _ Nauplia mmmJ Tintinnids c::::J Tha liaceans 

1,00 area, their abundance dropped at the shelf-break 
as swarms of salps appear to have excluded other 
planktonic grazers (Fig. 4). AII in all, the spatial 
pattern of zooplankton seem to be determined 

Fig. 5. Correlalion malrix-based principal 
component analysis plol. 

!2i5:l Euphasi id larvae 0:0 Eggs 

Fig. 4. Relalive abundances of Ihe laxa (>500 ~m) which 
conlribuled wilh more than 2% to Ihe zooplanklon communily. 

Zooplankton metabolism 

in the short-term not only by the complex 
interaction between mesoscale structures, but also by biological 
competition linked to the historical development of the water masses. 

a O ·r---~--~r---.-~~--------~~~-

Even though the high averaged 02 consumption (112.4 ~mol 02 m-3 d-1) 

and NH4+ excretion (1 0.3 ~mol NH/ m-3 d-1) rates, zooplankton respiration 
barely accounted for 5% of the gross primary production. Similarly, 
zooplankton community supported just a small fraction from the total 
production, which may highlight a major remineralization pathway 
through microheterotrophic processes. 
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Table l. Percenlages of gross primary produclion (GPP) bolh respired and regeneraled by 
zooplanklon in Ihe upper 75 m of Ihe waler-column, and Ihe resullanl O/N ralio. 

Station GPP Zoop. Respiratioll % G PPRu p. Zoop. NH¡ Excrd ioll % GPPRtgnl. O/ 

NAMOO/ 
NAMOO2 
NAMOO3 
NAMOO4 
NAMOO5 
NAMOO7 
NAMOO9 
NAMOII 
NAMO/4 
NAMO/6 
NAMOI7 
NAMO/8 
NAMO/9 
NAM020 
NAM02/ 
NAM022 
NAM023 
NAM024 
NAM025 
NAM026 
NAM027 

(mmol e m-2 d- I) (mmol Ch m- 2 d- I) (mmol NH; m- 2 d- J ) 

75.80 ± 24.22 
144.66 ± 14.29 
145.45 ± 50.75 
199.58 ± 37,25 
2 16.73 ± 50.4 1 
253.2 1 ± 48.92 
248.02 ± 66.67 
23 1.0 1 ± 27 .09 
128.67 ± 26,95 
133.78 ± 16.04 
181.26 ± 53 .66 
129.39 ± 39.4 1 

10 1.45 
\30.55 
11 0.67 
124,68 
103.23 
87.29 
80.07 
85 .67 
103.27 

5.35 ± 2.11 
8.42 ± 2.80 
11.85± 7.1 4 
14.84± 2.96 
16.65± 12.25 
16.53± 5.66 
19.65± 13.94 
11.2 1± 3.24 
5.39 ± 1.50 
3.76 ± 2.53 
5.4 1 ± 4.00 
7.27 ± 2.98 

8.2 1 
7.43 
2.64 
6.05 
10.45 
2.29 
0.90 
0.85 

6.08 
5.01 
7 .0 1 
6.40 
6.6 1 
5.61 
6.8 1 
4. 17 
3.60 
2.42 
2.57 
4.83 
6.97 
4 .90 
2.05 
4.17 
8.7 1 
2.26 
0.97 
0.86 

0.45 ± 0.09 
1.01 ± O.I I 
0.95 ± 0.34 
1.60 ± 0.60 
1.74 ± 0.74 
1.44 ± 0.58 
1.55 ± 1.44 
0.82 ± 0. 19 
0.98 ± 0. 14 
0.79 ± 0.35 
0.93 ± 0.56 
1.06 ± 0.43 

1.60 
1.12 
0.61 
0,47 
1.25 
0.59 
0.22 
0. 16 

4.57 
5.33 
4.99 
6. 11 
6. 13 
4.33 
4.75 
2.70 
5.80 
4.5 1 
3.90 
6.22 
12.04 
6.54 
4. 19 
2.88 
9.26 
5.20 
2. 13 
1.41 

11. 04 ± 8.65 
10.25 ± 7.60 
10.27 ± 7.44 
12.24 ± 10.43 
12.06± 7.15 
14.47 ± 11.1 0 
19.88 ± 13. 16 
15.09 ± 10.75 
5.82 ± 2.00 
4.54 ± 2.53 
6.57 ± 3.75 
7.06 ± 2.65 
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Fig. 6. (a) Averaged ETS aclivilies (IImol O2 m-3 d-1) and (b) 
GDH aclivities (IImol NH4 + m-3 d-1) profiles. 
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