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Connectivity

• Connectivity ~ “the state of being connected or interconnected” (Oxford dictionary)

• Estuarine connectivity ~ “a facilitator of the movement of materials or effects that 
occurs at multiple scales: within the estuary, between the estuary and other 
contiguous marine and terrestrial systems, and between habitats within the estuary” 
(Dale & Sheaves 2016)
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Aspects of connectivity

• Marine / Estuarine connectivity (mouth state in estuaries)

• Marine / Estuarine / Freshwater connectivity (linked coastal lakes and connectivity 
barriers)

• Habitat / Life cycle connectivity (seagrass / sandbanks / Cape stumpnose)



Location



Mouth state in KwaZulu-Natal estuaries: Marine connectivity

• TOCE’s predominate, most are small (< 10 ha)

• Numerically important in KwaZulu-Natal



• Consistently sampled by gear and season

• Catches standardised to CPUE

• 10 years mouth observations

• National estuarine features database

Mouth state: sampling and data

Mouth open 

frequency (%)



Mouth state: influence on community structure (univariate)

• Regression/DistLM

Response variable P R2

Number of species <0.001* 0.571

Abundance (CPUE) 0.032* 0.120

Species diversity (H’) <0.001* 0.437



Mouth state: influence on community structure (univariate)

• Regression/DistLM

Response variable P R2

Number of species <0.001* 0.571

Abundance (CPUE) 0.032* 0.120

Species diversity (H’) <0.001* 0.437



Mouth state: influence on estuarine guilds



Mouth state: influence on community composition (multivariate)

• MDS and PERMANOVA



Mouth state: influence on community composition (multivariate)

• MDS and PERMANOVA

Open60-900-30-60



Mouth state: (and other estuarine features) influence on community composition (multivariate)

• Redundancy analysis (dbRDA)

• Estuarine length becomes important in permanently open estuaries



Mouth state: synthesis

• Fish communities are predictable in systems with different marine connectivities

• There are thresholds in mouth open frequency that drive major changes in fish 
communities

• Species influential in this are identifiable

• Connectivity is more important than physico-chemistry in estuaries that become 
disconnected from the sea

• In open estuaries system size and length becomes important
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Mouth state: synthesis

• There is greater variability in fish assemblages in predominantly closed estuaries 
(which are generally more stable over space and time) [????]

• Stability favours development of superabundant populations of selected freshwater 
and estuarine species

• Recruitment windows for marine species are limited and possible not synchronised 
with spawning periods. Species occurrences can be random, with some exception



Coastal lakes: Marine / Estuarine / Freshwater  connectivity

uKhalwe R.

Kosi Estuary

L. Mpungwini

L. Nhlange

L. Amanzimnyama

Sihadhla R.

L. Makhawulani

Kosi linked estuarine lakes



Coastal lakes: Kosi Bay

• Two years, bi-seasonal sampling: 8 trips/year

• Random sites within selected lake and estuary reaches



Coastal lakes: Kosi Bay

• Lakes yield similar species as estuaries



Coastal lakes: Kosi Bay
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Coastal lakes: Connectivity barriers on Zululand coastal lakes
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Coastal lakes: Connectivity and geological time scales

Whitfield  AK, Weerts SP, Weyl OLF (2017). A review of the influence of biogeography, 
riverine linkages, and marine connectivity on fish assemblages in evolving lagoons and 
lakes of coastal southern Africa. Ecology and Evolution 1–17.



Coastal lakes: synthesis

• Distance from sea is a primary determinant of marine and freshwater species 
occurrences in coastal lakes

• Physico-chemical conditions are (usually) strongly covariate but low (no) salinity is not 
prohibitive for recruitment of marine species

• Connectivity constraints (and barriers in particular) play an important role (especially 
for marine and estuarine species)

• Across bioregions, biogeographic considerations can be significant, especially for 
freshwater fish richness

• Connectivity breaks render coastal lakes prone to establishment of non-native and 
alien freshwater species (Whitfield et al. 2017)



Connectivity: Habitat / Life cycle connectivity
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Connectivity: Zostera / Cape stumpnose
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Connectivity in estuarine systems: knowledge implications

• Mouth management plans (marine connectivity)

• Freshwater allocations (marine connectivity)

• Impoundments (barriers to marine and estuarine connectivity)

• Impoundments (alien freshwater species)

• Sea-level rise / Drought (increased connectivity and salinity into coastal freshwaters)



Related presentations, this conference

 Connectivity between estuarine populations (Madagascar – mainland Africa)

 Poster 147 – “Estuarine lakes: linkages and lineages across longitudes in the Western Indian Ocean”
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