
Introduction 

Southern Africa is situated at a dynamic junction 

between tropical, subtropical and temperate climate 

systems, which are subject to seasonal excursions in the 

Inter Tropical Convergence Zone and sea-surface 

temperature (SST) gradients between two regional 

oceans.  As a consequence of the regional topography 

and semi-arid climate (1), there is a lack of continuous 

terrestrial climate archives in Southern Africa (2, 3), and 

uncertainty prevails over how terrestrial ecosystem 

responded to past climate fluctuations and their 

dominant forcing mechanisms.  

Aim 

Employ biomarker proxies to explore the late 

Pleistocene & Holocene environment and reconstruct the 

climatic controls governing peat accumulation in Mfabeni 

peatland, St Lucia, KwaZulu-Natal, South Africa. 

 
 

Study Area 

The Mfabeni peatland forms part of the greater 

Natal Mire Complex (Fig. 1) that extends from 

southern Mozambique to the south of Richards Bay, 

South Africa. The peatland is located on the 

eastern shores of Lake St. Lucia, which falls within 

the UNESCO world Heritage iSimangaliso Wetland 

Park. Peat started accumulating by valley infilling 

within the KwaMbonanbi formation coastal dune 

depression (4), most probably as a consequence of 

blockage of the Nkazana palaeo-channel and 

sustained groundwater input from the Maputaland 

aquifer (5).  The base of the peatland has been 

dated c. 47.0 kcal yr BP (805 cm), positioning it as 

one of the oldest continuous coastal peatland 

records globally (5,6). 

Results and Discussion 

n-Alkane ratios (Fig.2) 

 CPIalk, ACLalk and Pwax values suggest predominant terrestrial 

plant (TP) OM input, concordant with n-alkane molecular 

homologue distributions (Fig. 4). 

 Paq values fall generally within emergent plant (EP) ranges, 

except btw 44.5—42.6, 29.7, 26.1—23.1, 16.7—7.1 and 2.2 kcal 

yr BP signalling dominant aquatic plant (AP) input.  

 Paq exhibits a significant negative correlation with ACLalk and 

CPIalk (r=-0.83/-0.51; P=0.01; df = 37), indicating a link 

between peatland hydrology and plant wax chain lengths & OM 

maturity. 

 CPIalk exhibits opposite trend to TOC during Pleistocene and 

similarly trend during the Holocene inferring a switch from bio 

reactivity to depositional OM preservation dynamics. 

n-Alkanoic acid ratios (Fig. 3) 

 CPIFA displayed a significant positive correlation with 

Holocene TOC (r=0.65; P=0.01; df=12) reinforcing the 

depositional OM preservation dynamics during this period. 

 CPIFA showed a significant negative correlation (r=-0.38; 

P=0.01; df=37) with n-alkane Paq suggesting increased input of 

less recalcitrant mid-chain n-alkanes prevalent in AP. 

 C16FA and C18FA unsat/sat ratios drop to near zero within 3 

and 5 kyrs after burial, respectively.   

 Negligible temperature perturbations at the site during the 

LGM could be reason for CPIalk/FA and ACLalk exhibiting more 

dominant moisture, as opposed to temperature effects. 

Palaeoenvironment reconstruction 

 LSR stage 1 (c.47.0—c.32.4 kcal yr BP): Mostly cool & moist with intermittent spikes in temperature & precipitation, coeval with A2 & A1 warming events. EP/TP assemblages 

prevail, except between c. 44.5 & 42.6 kcal yr BP where AP dominate, coinciding with the TOC core maximum and A2 warming event. 

 LSR stage 2 (c. 32.1—27.9 kcal yr BP): Dominant EP/TP assemblages and drier conditions correspond to core TOC minimum.  After c. 30.6 k cal yr BP, increase in AP input and 

shallow lake conditions in response to increased precipitation, thereafter a switch back to EP dominance, due to decreased moisture.     

 LSR stage 3 (c. 27.6—c. 20.3 kcal yr BP): Initial period of high precipitation and AP dominance till c. 23 kcal yr BP.  Thereafter, sharp decline in TOC with shift to dominant TP 

assemblages due to cool and dry LGM conditions. 

 LSR stage 4 (c.19.8 — c. 10.4 kcal yr BP): Steady increase in AP and TOC after c. 18 kcal yr BP, with increased precipitation and temperature up until the ACR with a return to cooler 

and drier conditions.  Thereafter, warming trend continues. 

 LSR stage 5 (c. 10.2 kcal yr BP — present): Overall elevated temperature and precipitation, with interposed cooling events.  Early Holocene: cool and wet with predominant local AP 

input till c. 7.1 kcal yr BP, after which shift to EP/TP assemblages in response to Holocene Optimum conditions.  Mid-Holocene: continuation of warm and moderately moist 

conditions culminating in peak precipitation at c. 2.2 kcal yr BP and sharp increase in AP input, after which a return to predominant EP/TP assemblages similar to the environment 

found in the peatland today. 

Conclusions: 

 Mfabeni peat sequence is dominated by 

higher TP and EP input, with the 

exception of dominant AP input during 

periods of shallow lake conditions in the 

peatland, concordant with increased 

Indian Ocean SST (7) and continental 

rainfall output (8). 

 Both n-alkane and n-alkanoic acid CPI,  

and n-alkane ACL proxies suggest a 

stronger moisture influence than 

temperature on the local plant 

assemblages, arguably due to moderate 

glacial cooling experienced in low 

latitude coastal regions. 

 The local climate was dominated by 

fluctuations in the adjacent Indian 

Ocean SST and displays an anti-phase 

interhemispheric trend with the better 

documented climatic events in the 

northern hemisphere. 
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