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INTRODUCTION 

• Complex systems 

–Interplay of freshwater and marine 
water 

–Different drivers and response 
indicators 

–Different types and functionality 



DEFINITION OF ESTUARIES? 

• According to the National 
Water Act (No. 36 of 
1998) an estuary is 
defined as a partially or 
fully enclosed water 
body-  

– that is open to the sea 
permanently or 
periodically, and  

– within which the 
seawater can be diluted, 
to an extent that is 
measurable, with 
freshwater drained from 
land.  



S.A. ESTUARIES? 

• Approx 250 functional estuaries – (Whitfield, 2000) 

• Now nearly 300 (NBA, 2011) 

• 3 Biogeographical zones: Subtropical, warm-temperate, cool-
temperate 

• Approx 171 000ha of estuarine functional zone, 60% in 
Subtropical 

• 5 types: Permanently Open, Temporarily Open-Closed, 
Estuarine Lake, Estuarine Bay, River Mouth 

• 75% TOCEs, vulnerable to change 







Sundays: permanently 

open 

Thukela: River mouth Sundays: Permanently 

Open 

Mtati: temporarily 

open / closed 

Swartvlei: Estuarine 

Lake 

Knysna: Estuarine 

Bay 



WHY SO IMPORTANT 

• Estuaries are recognised as being among the most 
productive types of ecosystems worldwide. They are 
focal points for community and business activities 
along the coast, as they provide a wide range of 
opportunities and benefits. Thus, substantial 
pressure. 
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NBA, 2011 



KEY PRESSURES 

• Flow reduction 

• Pollution  

• Exploitation of living resources 

• Land-use and development 

• Estuary mouth manipulation 



MANAGEMENT OF ESTUARIES 

• The South African Constitution (Act 108 of 1996); 

• Environment Conservation Act, 1989 (Act 73 of 1989); 

• National Environmental Management Act, 1998 (Act 107 of 
1998); 

• National Water Act, 1998 (Act 36 of 1998); 

• Mineral and Petroleum Resources Development Act, 2002 
(Act 28 of 2002); 

• Biodiversity Act, 1998 (Act 36 of 1998); 

• Marine Living Resources Act, 1998 (Act 18 of 1998); and 

• Integrated Coastal Management Act (Act No 24 of 2008) 



MONITORING BY DWS 

• The Department’s role in monitoring SA water 
resources 

• Chapter 3 of the National Water Act 
o Protection of water resources 

o Determination of Reserves, Classification System 

o Implementation thereof 

• Chapter 14 of the National Water Act 
o Establishment of national monitoring and information systems 

o Mechanisms to co-ordinate monitoring of water resources 

o Provision of and Access to information 

o Regulations for monitoring, assessment and information 



NATIONAL ESTUARIES MONITORING PROGRAMME 

• A long-term, nationally coordinated monitoring program for 

estuaries 

• NAEHMP 

• To monitor different types, functionality, and various levels of 

baseline info  

• Mostly prioritising building up data in under-studied systems 

• Systems chosen also depend on collaborating organisations 



SPECIALIST 
INPUT 

ESTUARINE •Salinity 
•O2 

•pH 
•Turbidity/Water Clarity 
•DIP 
•DIN 
•NH3 

•Feacal coliform 
•Water level 
•Mouth condition 

FRESHWATER 

•O2 

•pH 
•Turbidity/Water Clarity 
•DIP 
•DIN 
•NH3 

•Feacal coliform 
•Water flow 

BIOTIC 

• Phytoplankton,  
• Benthic microalgae, 
• Macrophytes,  
• Zooplankton,   
• Benthic Inv,   
• Fish, 
• Birds. 

ABIOTIC 

• Flow (river), 
• Water level (est),  
• Remote sensing, 
• Mouth condition,  
• Bathymetry, 
• Sediment,  
• WQ (river), 
• WQ (estuary), 
• Toxic substances. 



NESMP in KwaZulu Natal 



NESMP in East-Southern Cape 



Western Cape 



MDLOTANE ESTUARY MONITORING 

• Two known fish kills occurred in 2013 

• Limited information 

• NESMP initiated in August 2013 

• Collaboration: Department and ZBC, Ezemvelo (events) 

• Aim: Monitor the water quality of the Mdlotane Estuary, 

build a long-term record, build on the baseline, for future 

robust studies 

• Thus, Tier 1 monitoring 



MDLOTANE CATCHMENT 

• Small catchment  

• (33.6 – 52km2),  

• River  length estimated at 10 – 
16km 

• Estuary approx. 3.7 km, not 
navigable from +2km 

• Requires full protection (NBA, 
2011) 

• Considered PES = B, 
Recommended = A (NBA, 2011) 

• Various Land Uses/Activities: 

• Waste Dump Site 

• Sugar Cane 

• Eucalyptus plantation 

• Golf Course 

• Settlements and Holiday Resort 
(Possible septic tanks) 

• Water Treatment (Prince’s 
Grant) 

 





SITES 



SAMPLING 

• Four sites selected for NESMP but 3 sites’ analysed 

• August and November nutrient samples reported 

• Analysis for:  

o Nutrients (Orthophosphate, Nitrate and Nitrite and Ammonia) - surface 

o Phytoplankton biomass (chlorophyll-a) - surface 

o System variables (pH, temperature, dissolved oxygen, salinity) – 0.2m 

intervals 

o Secchi depth - transparency 



System Variables 
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System Variables 

• Mouth closed 

• System Variables 

o Ave temp in Nov was 25.55 OC and 17.85 oC in Aug 

o Low salinities in both periods, much fresher in Nov: 

o Ave 0.56 PSU compared to 2.01 PSU in Aug 

• D.O. very low in Nov (ave 1.09, even Zero) 

• Transparency affected in Nov 



Phytoplankton and Nutrients 
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Phytoplankton and Nutrients 

• Nutrients: 

o High ammonia concentrations noted 
o 3.75 – 4.85 mg/L in Aug, 1.43 mg/L – 1.57 mg/L in Nov, after a fish 

kill event.  

• Phosphate 82 µg/L in Nov and 27 µg/L in Aug 

• Phytoplankton 
o Biomass higher in Nov, ave 15.90 µg/L throughout, compared to 9.67 

µg/L in Aug 

o Highest at MD-2 in Nov, at 19.19 µg/L (drains golf course)  

o MD-3 in Aug, 15.63 µg/L (drains sugar cane) 



Pics: S. Bachoo and G. Roberts 



• Extensive kills of inverts and fish can manifest from hypoxia 

(or anoxia) in eutrophic aquatic ecosystems with low water 

turnover rates (Carmogo and Alonso, 2006). 

• The situation at Mdlotane: very low O2 ,  

• Mostly closed and considered permanently closed (Harrison, 

2000) – turnover rates 

• Considered inhospitable due to O2 levels (Begg 1978 and 

1984)  

• Demetriates and Forbes (2006) also indicated mostly fresh 

salinities, even below 1 PSU in summer, prolonged closure 

and noted a lack of large floods to reset  



 
CONCLUSIONS 

• Issues in the Mdlotane catchment are longstanding and cumulative 

• Small events can have big impacts – nature of the environment 

• Possible enrichment by fertilisers indicated by the high ammonia 

concentrations and the increase in phosphate levels in summer (high 

rainfall period) 

• Also, high faecal coliform measured (Prince’s Grant, not reported) 

• Primary productivity accelerated and alters the physicochemical nature 

of the estuary. Oxygen levels also affected 

• Thus, prolonged exposure to high concentrations of ammonia, depletion 

in oxygen levels and the increases in temperature could have 

cumulatively affected the fish community and led to the fish kill events 

• However, further investigations are required, regular monitoring critical 

and prompt response to events will give a better understanding. 



 RECOMMENDATIONS/WAY FORWARD 

• Estuarine systems are different and unique; cannot be 

generalised 

• Set eco-specs for Mdlotane and the various estuaries in NESMP 

• DWS to continue supporting the NESMP, especially to 

implement in data poor systems 

• Future Systems: 

– ORANGE, ONERUS, HEUNINGNESS, KEURBOOMS, KLEI BRAK, GROOT 

BRAK, NTAFUFU, MSIKABA, MTENTU 

 



 ACKNOWLEDGEMENTS 

• Zinkwazi Blythedale 
Conservancy 

• Ezemvelo KwaZulu 
Natal Wildlife 

• CSIR- Durban 
• Prince’s Grant Golf 

Estate 


