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Body of Abstract: 13 

Background 14 

Sponges fall under the phylum Porifera and are important both commercially and 15 

ecologically. Commercially they produce a host of marine drugs and 16 

commercially important products such as anti-biofouling agents. Ecologically 17 

they add habitat complexity and contribute to the nitrogen nutrient cycles. 18 

Variability amongst sponge species exists to provide a level of resilience, the 19 

more diverse a species is the better adapt they are at surviving perturbations at a 20 

population level. The increasing effects of climate change has been known to 21 

disrupt entire populations and drive many species to extinction. 22 

Sponges along the KwaZulu Natal (KZN) coast have mainly been identified using 23 

macro- morphological characteristics according to the Two Oceans Guide book. 24 

This guide indicates that there are 6 intertidal sponge species along our coast one 25 

of which is Cliona celata a boring sponge which could pose a risk to our rocky 26 

shores. Boring sponges can bore through calcium carbonate shells and rocks 27 

allowing them to set up home wherever they choose. Although morphological 28 

identification is useful there are a lot of discrepancies with identifying species 29 

using only morphological characteristics. Cryptic species make identification by 30 

morphology extremely difficult and sponge pigmentation does not always indicate 31 

different species. Hence, this study aimed to determine the species diversity of 32 

intertidal sponges along the KZN coast by using the Two Oceans Guide book, 33 

photographing sponge colonies and further analyzing samples using spicule 34 

morphology and genetic analysis. It is hypothesized that species distribution of 35 

intertidal sponges will not differ along the coast nor within sample sites. 36 

Method 37 

Sponge samples were photographed and a 5cm
3
 sponge voucher was cut out of 38 

the colony and placed in honey jars with 70% ethanol. Vouchers were subject to 3 39 
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70% ethanol washes to remove secondary metabolites and pigmentation. For 40 

spicule analysis sponge tissue was dissolved in bleach and the remaining spicules 41 

were placed on stubs and sputter coated with gold three times for Scanning 42 

Electron Microscope (SEM) viewing and photographs. 43 

For the genetic analysis a 1cm
3
 sponge tissue was processed and Deoxyribose 44 

Nucleic Acid (DNA) was extracted using an adapted Phenol-Chloroform-45 

Isopropanol (PCI) extraction method. The DNA pellet was stored in Tris-EDTA 46 

(TE) buffer. DNA was amplified, gel electrophoresis was performed to ensure 47 

correct amplification. The samples were sent for sequencing and the resulting ABI 48 

files were aligned and analyzed by statistical program R. 49 

Results 50 

Spicule analysis revealed 2 different classes of sponges namely the Desmospongia 51 

and Calcareous sponges. Morphological identification revealed 11 different 52 

species, however genetic analysis in R determined that there were 7 species when 53 

phylogenetic trees were constructed. Haplotypes and distance matrices confirmed 54 

the findings in the phylogenetic trees, overall there were 19 haplotypes identified 55 

indicating high diversity. AMOVA results showed that when species were sorted 56 

according to site they revealed a significantly lower variance within populations 57 

as opposed to among populations. All species were combined and the p-value for 58 

the molecular variance was significant with a p-value of 0.0093 which does not 59 

exceed the significant 0.05 cut off value. 60 

Conclusion 61 

During majority of biodiversity surveys sponges are often overlooked as they are 62 

found in hard to reach places, like overhangs and crevices. The Two Oceans 63 

Guide book was successful in identifying 3 out of the 7-species identified 64 

genetically. However, the large majority of sponges identified were not found in 65 

the Two Oceans guide book. This conclusion opens up opportunities for a more 66 

thorough study to be undertaken to produce a detailed species guide book on 67 

sponges. 68 

The hypothesis which stated species diversity would not be different between and 69 

within sites was rejected with a p-value less than 0.05. More variability among 70 

sites and less variability within sites was indicated by lower variances within 71 

populations. The different sites experience different biotic and abiotic factors, this 72 

results in a larger molecular variability between sites. Areas that have higher 73 

diversity would be much stronger populations in terms of resilience than areas 74 

that have a lower species diversity. These areas with higher diversity would be 75 

hotspot areas that would benefit from protected areas. 76 
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