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We are happy to report that the estuarine pipefish still has viable populations, which indicates that 

the funding provided by the Mohamed bin Zayed species conservation fund can be put to good use 

in the near future to better understand the species’ biology, and eventually try to improve its 

chances of survival. The present progress report includes two main components: the results of a first 

field survey aimed at establishing in which estuaries the species is still present, and detailed research 

plans for the next field survey that will further explore some of the insights gained, in some cases 

using more invasive techniques. Given the high conservation status of this species, we have decided 

to provide no detailed information on sampling sites and population numbers in this progress report, 

but this information is available on request. For additional information, please see our new website: 

https://sites.google.com/view/pipefishconservation/home 

 

First field survey 

The first research survey was conducted from March 17 to March 22, 2018, and was considered a 

resounding success, despite having only very basic aims. Given the very high conservation status of 

the estuarine pipefish, the scientists involved agreed that it would be impossible to obtain permits 

for translocating individuals or for housing them in aquaria at this stage, as too little is known about 

this elusive species. The field survey was thus limited to establishing which of the estuaries in which 

estuarine pipefishes have previously been recorded still have viable populations, which capture 

methods work best, and to get a first idea about habitat preferences. Survey participants included: 

• Prof. Peter Teske, University of Johannesburg 

• Prof. Paul Cowley and Dr Nikki James, South African Institute of Aquatic Biodiversity 

• Dr Louw Claassens, Knysna Basin Programme 



• Fred Fourie (South Africa) and Sarah Reid-Anderson (Australia), volunteers 

The team conducted seine net and SCUBA diving surveys in the following estuaries (estuaries are 

listed from east to west, asterisks indicate where the species was previously recorded): 

• Boknes 

• Bushmans* 

• Kariega* 

• Kasouga* 

• West Kleinemonde* 

• East Kleinemonde* 

• Mtati 

• Mngwalana 

 

Survey results 

Presence and absence of estuarine pipefishes 

Estuarine pipefishes were found in only two estuaries, Bushmans and Kariega, but in both systems, 

they could be found with relatively little effort. Interestingly, both these systems are hypersaline 

permanently open estuaries, a type of estuary that is extremely rare in South Africa. We speculate 

that the presence of pipefishes in these estuaries may explain why this species is critically 

endangered. Although being exclusively estuarine, the estuarine pipefish may not be able to tolerate 

low salinities, and this would explain why its populations have become extinct in other estuaries 

following freshwater flooding, and also why they have never been found in river-dominated 

permanently open estuaries. 

Sampling approach 

Given the excellent camouflage of the estuarine pipefishes, not a single individual was found using 

SCUBA. Future surveys will thus rely exclusively on seine nets. As syngnathid fishes are quite hardy 

because of their exoskeleton, the seine net approach does not affect them negatively. 

Preferred habitats 

A trend emerged in that all estuarine pipefishes were found in very specific habitats: they were 

always found in eelgrass beds that were protected from strong current flow (i.e. not in the main 

channel), but they were also absent from areas where water was stagnant. This will make future 

collections of pipefishes easier, but needs to be explored further. 

Establishment of new collaborations 

Subsequent to the field survey, the project leader travelled to several research institutions in the 

area to liase with scientists who could be involved in the project in the future. The following have 

indicated that they would be interested in being involved in the future. 

1. Prof. Horst Kaiser, Rhodes University. Prof. Kaiser is an aquarist with expertise in rearing 

syngnathids, including the endangered Knysna seahorse. He indicated that he is very keen to 

be involved in the future captive breeding component of the research. 

2. Prof. Renzo Perissinotto and his postdoc Dr Gavin Rishworth, Nelson Mandel University. 

These researchers have expertise in stable isotope analyses. Once we have more detail on 



actual numbers of pipefishes in each of the estuaries, we believe that such analyses (on a 

few individuals that need to be sacrificed) should precede large-scale captive breeding. 

In addition, a collaboration was established with Prof. Nuno Monteiro (CIBIO, University of 

Porto, Portugal) and his postdoc Dr Thomas Mkare (Kenya Marine Fisheries Research Institute). 

Prof. Monteiro has experience in next-generation sequencing approaches (outlined below), 

which are presently being used to improve the management of endangered Knysna seahorses. 

We have decided to collaborate and pool resources, and use the same genomic approaches on 

the two species. 

 

Dissemination of information 

Following the first survey, we have developed a dedicated website that presents basic information 

on the species, photographs, the first ever video footage of the species, and various resources such 

as scientific publications dealing with the species, and links to websites (including one to the MBZ 

site). This site will be updated as new data become available. 

https://sites.google.com/view/pipefishconservation/home 

 

Research plan for the next survey 

The next field survey is planned for August 6, 2018 (duration: 1 week). The work to be conducted is 

expected to be more invasive and involve subsequent laboratory work, but we have at this stage 

decided to limit the invasive procedures to a very small numbers of individuals. We believe that it is 

still too early to create a captive back-up population, and release pipefishes into temporarily 

open/closed estuaries where the species was previously recorded. The reason for this is that too 

little is known about the species’ biology and dietary requirements, as well as the relationships of 

the two populations. A research permit application has thus been submitted to the Department of 

Agriculture, Forestry and Fisheries (DAFF) for invasive procedures outlined in 1 and 2 below. We 

have also applied for ethics clearance. No permit is required for the additional research aims. 

 

1. Genetic relationships of estuarine populations 

We propose to extract DNA from small fin clips from the edge of the tail fin of 12 estuarine 

pipefishes (3 males and 3 females from each estuary) and a corresponding sample of the non-listed 

sister species Syngnathus temminckii, with which the estuarine pipefish shares its habitat. This non-

destructive method has been tested and applied on numerous other syngnathids, including the 

endangered Knysna seahorse, with no evidence for negative impacts on growth and survival. 

Pipefishes will remain submerged during the entire procedure, and stress will be minimised by 

reducing the handling of pipefishes to the required minimum and preventing environmental 

exposure (e.g. light, heat). The DNA will be analysed using shallow whole genome sequencing to 

assess genetic parameters required for future conservation initiatives. This approach typically yields 

tens of thousands of variable genetic characters, and is thus several orders of magnitude more 

informative than the mitochondrial DNA markers that have been used in previous studies of the 

estuarine pipefish. The most important genetic parameters to be determined include: 



• Levels of inbreeding within populations. Inbreeding is expected to be a major problem in the 

present populations, as they were likely given rise to by a very small number of individuals 

that survived previous population crashes, or that migrated from other estuaries. High levels 

of inbreeding would justify urgent management initiatives as it reduces fitness and increases 

birth defects 

• Genetic relationships between populations. Creating a genetically maximally divergent back-

up population that does not suffer from the inbreeding expected in the natural populations 

needs to be preceded by analyses aimed at determining whether mixing individuals from 

different estuaries may have negative effects on the species. These analyses will include  

(a) Molecular dating. This approach is aimed at determining how long ago the two 

populations diverged. If the populations diverged thousands of years ago and 

have not been in contact more recently, then mixing of populations should be 

discouraged 

(b) Loci under selection. Identification of gene regions under divergent selection 

between the estuaries would indicate that each population is adapted to 

environmental conditions unique to its estuary, and mixing the two populations 

would result in outbreeding depression (reduced fitness). While this is unlikely 

because estuaries experience strong fluctuations in environmental parameters 

such as temperature or salinity, excluding the possibility that loci under 

divergent selection exist is an important requirement that needs to precede any 

conservation initiatives 

 

2. Assessment of dietary requirements 

It is possible that estuarine pipefishes have very specific but unknown dietary requirements. Captive 

breeding thus needs to be preceded by research on the species’ prey items. We propose to use 

eDNA metabarcoding of faeces to determine which prey items the same pipefishes used above have 

consumed prior to capture. This method only provides a snapshot of dietary requirements, and 

cannot account for dietary shifts over time as is possible using stable isotope analyses. However, 

unlike the latter method it is completely non-destructive. The procedure would require keeping each 

pipefish in a container until it has defecated at least once (max. 1 hour), filtering the faeces and 

preserving them until DNA can be extracted. The DNA from each individual can then be genetically 

labelled, and DNA samples from all 24 pipefishes can be pooled for sequencing to reduce costs, and 

the data from each individual can subsequently uniquely identified. 

In addition to eDNA metabarcoding, we will also collect samples of all potential prey items, identify 

them to the lowest taxonomic level, and sequence them using traditional Sanger sequencing with 

universal primers that amplify the barcoding gene, mtDNA COI. All unique COI sequences in the 

eDNA dataset will be compared with the Sanger sequences and blasted against the GenBank 

database to identify prey items that may not have been sampled (or at least previously sequenced 

species that are closely related to them). We will attempt to sample and sequence such missing taxa 

during subsequent field surveys. 

A comparison of faecal DNA between S. watermeyeri and S. temminckii will indicate whether or not 

the two species are in direct competition, and may contribute towards our understanding why their 

conservation status is so different. For example, it is possible that S. watermeyeri requires a highly 

specialised diet that occurs primarily in the Bushmans and Kariega estuaries but is rare elsewhere. 



Once fin clips and faecal samples have been obtained, the captured pipefishes will immediately be 

returned to their locations of capture. 

3. Surveys of additional estuaries 

The exclusive presence of estuarine pipefishes in eelgrass beds indicated that the species may be 

present in other estuaries in the area that could not be sampled during the first survey. These 

include: 

a) Kowie: Aquatic vegetation is present in an area next to a squatter camp where crime levels 

are particularly high; surveys would require police protection 

b) Keiskamma: The Keiskamma estuary has extensive eelgrass beds in the lower reaches, where 

environmental conditions are quite similar to those in the Bushmans and Kariega estuaries. 

If the species if found there, then this could indicate that its range is much larger than is 

presently assumed, and we would target additional estuaries to the east. This hypothesis is 

feasible because the estuarine pipefish occurs in estuaries that are located just east of the 

Great Fish River, the former border between the Republic of South Africa and the Ciskei 

(then a separate country where little research has been conducted) 

 

4. eDNA barcoding of water and sediments 

The fact that no pipefishes were found in any of the other estuaries in the region does not 

completely rule out that they do not occur there. Particularly in the temporarily open/closed 

estuaries, sampling proved to be particularly challenging because it required the removal of large 

amounts of Ruppia cirrhosa, which forms clumps that can be several meters deep. To establish 

whether pipefishes are present, we will employ two genetic approaches. First, a limited number of 

samples will be sequenced using next-generation Illumina sequencing. Second, we have developed a 

nested primer design that produces 12S rRNA sequences specifically for S. watermeyeri. A first step 

involves sequences of all teleost 12S rRNA present in the sample. The resulting PCR product will then 

be used to specifically amplify the 12S rRNA in S. watermeyeri, using custom-made primers that will 

not amplify the marker in the closely relatead S. temminckii because the forward primer is located 

on an indel. 

5. More detailed assessments of physical, chemical and biological parameters 

To better understand what is special about the Bushmans and Kariega estuaries, and under what 

conditions the estuarine pipefishes lives, detailed analyses of the biology (with a focus on specific 

prey items, which will also be subjected to DNA barcoding) and of physical and chemical 

characteristics at capture sites will be conducted. In addition to the first impression that the 

pipefishes prefer eelgrass beds with intermediate current intensity, this will allow us to better 

predict where pipefishes are most likely to be found. For future release initiatives of captive 

individuals, this will ensure that the pipefishes are released in ideal environments. 


