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SUMMARY 

In light of ever-pressing change issues there has been an urgent need, on a global scale, to establish 

long-term ecological observation databases that may be used by researchers, governing bodies and 

the public alike for generations to come.  Although much work has been done on the estuaries 

within the bioregions of South Africa no single, publicly available database exists for all South African 

estuaries. 

 

The Elwandle Node of the South African Environmental Observation Network proposed to facilitate 

the development of a comprehensive database for South African estuaries that will be driven by a 

collaborative effort with leading institutes such as DEA, DWA, the C.A.P.E Programme (CapeNature), 

EKZN Wildlife and CSIR.  An intensive networking exercise with institutes, CERM members, 

interested parties etc., concluded that this project be approached in two phases. 

 

Phase I entailed the sourcing, capturing and archiving of all open-source, available documentation 

that already exists in the public domain, developed into the South African Estuaries Information 

System (SAEIS), an online (http://www.saeonmarine.com/saeis password: SAEON) document and 

information repository and dissemination platform.  The SAEIS is a searchable system from which 

one can download all the pertinent information on a particular estuary or groups of estuaries (e.g. by 

bioregion, or estuary type, etc.).   

 

Phase II will focus on the sourcing and archiving of datasets obtained from registered individuals, 

institutions and organisations.  The South African Estuaries Database (SAED) is a longer term 

objective that requires more detailed data use agreements and a more sophisticated database 

structure.  It is currently available as a standalone application on a portable flash drive, to be made 

available to organisations or individuals.  The aim is to ultimately have SAED embedded in a live 

data-portal which shall include all the components of Phase I and in addition allowing direct 

archiving of data (open source or private) by organisations and individuals.   

 

The continual maintenance of SAEIS and future deployment of SAED would ensure that all 

information and data pertaining to South African estuaries are maintained, managed and made 

available for future generations. 
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1 INTRODUCTION  

To facilitate the continuous and sustainable management of natural resources within and 

throughout South Africa, the need exists for co-ordinated data sourcing, capturing and 

dissemination on a long-term basis.  Estuaries, as with other coastal regions within the boundaries of 

South Africa, are highly impacted by urban development and upstream anthropogenic impacts such 

as freshwater abstraction and agriculture.  To provide cohesion between different governmental, 

municipal and institutional management of these systems, it is important that access is provided to 

all information relevant to either individual systems within a region or the general coastline as a 

whole.  Estuaries are challenging in this regard, as they involve significant co-operative governance 

between National and Local levels as well as between the Department of Water Affairs (DWA), 

Department of Agriculture, Forestry and Fisheries (DAFF) and the Department of Environmental 

Affairs (DEA).  Presently, there is no single repository of information for the estuaries of South Africa.  

Existing data and reports are fragmented across different organizations with little cohesion between 

bioregions.  This is an untenable situation and to manage these systems properly a baseline of all 

existing work and information is required.  An integrated database would provide an enormous 

amount of information to a wide variety of potential users.  Among the users are: (1) researchers, 

who would benefit from increased collaboration as well as access to important data; (2) governing 

bodies and decision-makers, who would use the information to design and enforce better policies; 

(3) educators, who could use some of the information in their teaching; and (4) the general public, 

who are affected by the environment in a variety of ways and who would benefit from better 

management and conservation of the estuaries upon which many of them depend.  A database of 

this sort would ensure that information and data, particularly historical data, are maintained, 

managed and made available for future generations. 

 

 

2 TOWARDS AN INTEGRATED ESTUARIES INFORMATION / DATA 
REPOSITORY AND DISSEMINATION PLATFORM 

The South African Environmental Observation Network (SAEON)1 aims to bring about cohesion 

between existing, but fragmented, environmental research programmes in South Africa and is 

developing a facility to ensure that long-term data is archived and accessible as a national asset for 

generations to come.  As part of its mandate, SAEON provide archiving facilities for datasets from a 

                                                           

1
 SAEON is a comprehensive, sustained, coordinated and responsive South African environmental observation 

network that delivers long-term reliable data for scientific research and informs decision-making for a 

knowledge society and improved quality of life (visit http://www.saeon.ac.za). 
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wide variety of South Africa’s ecological regions (Fynbos, Savanna, Grasslands etc.).  The coastal-

inshore node of SAEON, Elwandle, is responsible for networking long-term environmental 

observations for the marine inshore region of South Africa and for archiving marine inshore datasets.  

For these reasons the Elwandle Node, as an appropriate entity, was entrusted with the task of 

developing a searchable database on all estuaries within South Africa.   

 

Dedicated meetings held in 2007 with key estuarine scientists from various organisations and 

institutes (SAIAB, NMMU, CSIR, C.A.P.E., EKZN Wildlife, etc.) led to the national workshop, held in 

Grahamstown, March 2008, between stakeholders including DEAT: MCM (now DEA, Oceans and 

Coasts and DAFF), DWAF (now DWA and DAFF), C.A.P.E. (CapeNature), EKZN Wildlife, SAEON etc., 

concluded that a two phase approach for the finalization of the South African Estuaries Database 

(SAED) be taken (Appendix 1).  PHASE I involved the generation of the South African Estuaries 

Information System (SAEIS), which entailed the sourcing, capturing and archiving of all open-source, 

available documentation that already exists in the public domain, including in most instances, grey 

literature that form the only available information for a number of estuarine systems in South Africa.  

The next phase will be an expansion of the SAEIS into an integrated South African Estuaries Database 

(SAED), that will involve the sourcing and archiving of datasets (water quality, invertebrate, fish, bird 

data and so on) obtained from registered individuals, institutions and organisations.   

 

As a starting point, SAEON launched an investigation into the structure, functionality and workability 

of existing estuaries databases.  The CSIR (Stellenbosch) created an ‘Estuarine Environmental Data 

Base’ facility for the storage of topographical data on selected systems in 1999.  This database is still 

functional within the CSIR, although it does have restricted user rights and does not include any 

biological data.  EKZN Wildlife created and maintained a database called ‘Estuaries of KwaZulu-Natal’ 

that covers a wide range of data types, but is limited to estuaries of KwaZulu-Natal.  Both 

organisations volunteered their database designs to be updated and used as a template for SAEON’s 

SAEIS and SAED.   

 

In order to obtain maximum input from the estuarine community, a number of meetings were held 

with leading researchers during 2009.  These included Prof Janine Adams and Prof Tris Wooldridge 

(both NMMU), Dr Susan Taljaard and Lara van Niekerk (both CSIR), and Pierre de Villiers (C.A.P.E., 

CapeNature).  Various aspects of the format of SAEIS and SAED were discussed and incorporated 

into the overall design and layout of, in particular SAEIS.  Through the CapeNature network, several 
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meetings were held with consultants and NGO’s in the greater Cape Town region.  Interactions with 

these entities were extremely valuable from a product marketing point of view.   

 

The production of a Version 1.0 of the SAEIS/SAED database infrastructure was designed in 

Microsoft ACCESS in 2010.  A very active population period ensued that included the population of 

the original Estuaries of KwaZulu-Natal information, CSIR Green Reports, WRC Reports, Whitfield’s 

bibliography, University theses2 and C.A.P.E. literature and photos.  These holdings were reviewed 

via workshops held at CSIR in Cape Town and NMMU in Port Elizabeth, leading to the production of 

Version 2.0 of the SAEIS/SAED database infrastructure in Microsoft ACCESS.  The database was next 

populated with all CSIR and National Geo-spatial Information (NGI, Department of Rural 

Development and Land Reform) aerial photographs (slides and hard copy photographs).  

Photographs made available by scientists were also uploaded for each estuary.  This period also saw 

the release of all permission/clearance certificates from the various authors and institutions that 

provided information for the SAEIS. 

 

The administration of the SAEIS and SAED was handed over from the Cape Town based SAEON 

Egagasini Node to the Grahamstown based Elwandle Node in December 2011.  A trial version of 

SAEIS was made available to all CERM members from 1st April to the 31st May 2012.  The purpose of 

this was to afford the CERM members one final opportunity to assess content and functionality of 

the system.  The feedback was very positive as some valuable suggestions were put forward and 

functionality issues emphasised.   

 

On the 2nd of July 2012, the SAEIS database was officially launched at the South African Society of 

Aquatic Scientists (SASAqS) Symposium held in St Francis Bay (1-5 July 2012).  The launch was 

implemented in the form of a workshop showcasing the functionality and working of the SAEIS 

online system.  The event, presented by Bruce Donovan and chaired by Dr Tommy Bornman (both 

SAEON Elwandle Node), was well attended by a large number of key estuarine scientists and 

managers.  There was a very enthusiastic and positive response to the system.   

 

3 DATABASE DESIGN AND HOUSING 

SAEON in collaboration with the CSIR and the, then Department of Minerals and Energy (DME) (now 

DMR and DE) established an internet-based data portal to facilitate the archiving and dissemination 

                                                           

2
 Universities have been reluctant to release theses but SAEON will continue to engage with them. 
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of scientific data, including spatial data for mapping purposes.  Currently, this data portal is housed 

at the SAEON head office server based in Pretoria.  This will be the final location of the SAEIS and 

SAED, which currently resides on the SAEON Egagasini server in Cape Town.   

 

3.1 Phase I: South African Estuaries Information System (SAEIS) 

Background:  

PHASE I will house all existing published material that is in the public domain e.g. theses, CSIR Green 

Series Reports, DEA reports, WRC reports, C.A.P.E. reports, management plans, published indices, 

maps, images, etc.  This is a searchable system from which one can download all the pertinent 

information on a particular estuary or groups of estuaries.     

 

Objective:  

The primary objective of SAEIS is to provide estuary managers, researchers, students and 

environmental practitioners an easily searchable document repository system.  The system will be 

searchable by estuary and where possible will include electronic versions of reports and photos.  A 

key objective is to allow government, higher education institutions, NGO’s and conservation 

agencies to disseminate their open access products and reports as widely as possible..  

 

Target audience:  

The target audience is the estuarine community at large but with an emphasis on a non-

academic/university aligned audience e.g. conservation agencies, municipal estuary managers, 

NGOs, etc.   

 

Basic structure and housing: 

SAEIS is available in two forms, namely on the World Wide Web as a searchable website, and as a 

component within the current version of the standalone application of SAED that will be provided to 

organisations or individuals as a portable flash drive.  As more data (documents) are included in the 

SAEIS, regular updating of the website will be conducted, while the standalone application will be 

launched as various versions (i.e. version 1, 2, 3, etc.).   

 

The current online version of SAEIS can be reached by navigating to 

http://www.saeonmarine.com/saeis.  A brief overview of selected capabilities is given below: 
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b

a

The Welcome Page portraying logos of

partner institutions and departments

(a) underneath several aerial

photographs of South African

estuaries, requires the password,

SAEON (b) to be entered before the

full offering of SAEIS can be accessed.

The Main Page provides the base from

which the user can navigate between

1) the main and search screens on the

upper-most menu bar (a), 2)

organizational information accessed

through several tabs on the second

menu bar (b) and 3) the “Search for an

Estuary” button (c) for navigation to

the main search page.

b

a

c
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a

b

c

d

e

The Main Search Page provides numerous
search options along with a list of
estuaries on the left (a) and an interactive
map on the right of the page (b). The
relevant estuary selected from the list on
the left will appear in the box (c) above
several query buttons (d) shown in the
top right corner of the page. Execution of
these buttons will return detailed
information about the selected estuary in
separate pages. A filter (e) can also be
applied based on Whitfield’s classification
(i.e. POE’s, TOCE’s, etc.), biogeographic
region (i.e. cold temperate, warm
temperate or subtropical), condition (i.e.
excellent, fair, good, poor) as well as
province (Western Cape Province, etc.).
Note how the main, search and
organizational menu bars are always
retained in the lower margins of the title
box, regardless of which navigation
options are selected.

Execution of the “Details” button (Main
Search Page) will navigate to the Estuary
Details Page showing all the basic
information (a) of the estuary selected
(Knysna in this example). An additional
exploration menu will now be visible (b)
containing several information tabs that
will direct the user to various information
categories related to the selected estuary.
In addition to the basic information, the
user can also explore classification
characteristics and catchment
characteristics, Resource Directed
Measures (RDM) information,
management information and related
issues as well as available literature,
maps, images and datasets. Relevant data
(information) sources are listed below
field boxes in each instance (c).

a

b

c
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By selecting the Estuary Details –
Literature tab will return a list of all
available literature relevant to the estuary
selected. The literature search can
further be refined by using the filter
mechanism (a) situated directly above the
literature list box. Filtering by “Type”
allows entries to be selected by journal
paper, article, report etc., while the “Sub
Type” button will filter by Green Series,
RDM reports, WRC reports and so on. An
entry selected from the list (b) can either
be viewed in further detail (c), or
exported (d) in a chosen format (.pdf,
.doc, .rtf or .xls) by selecting the buttons
top-right of the literature list

a

b cc

d

The Images tab will navigate to a page
listing all the available images (a) for that
particular estuary. The list of images is
searchable by means of scrolling or by
using the filter mechanism (b). List items
selected will prompt display of that
particular image (c). By selecting the
“view” button (d) all metadata associated
with the selected image can be viewed in
a separate page. It is also possible to
download the selected image from the
Image Details Page (e) by selecting the
“Open/Save” button (f).

a

b

ce

c

f



8 
 

It is important to note that this document repository is a dissemination platform that will only 

contain reports and photos which have been released for distribution by their authors and 

institutions (see Document Release Agreement, Appendix 2).  All intellectual property rights remain 

with the authors and associated institutions.  The document repository will annotate all holdings 

with a section acknowledging the author/institution releasing the document and any citation 

requirements.  The platform is provided to potential users to ensure that their work is disseminated 

as widely as possible for the better management of South Africa’s estuaries.  Documents which are 

confidential or are designed to have a restricted readership should not utilize this service.  

Furthermore it should be noted that the information system Phase I does not contain any data 

holdings, merely literature, images and other open-source documents. 

 

3.2 PHASE II: South African Estuaries Database (SAED) 

Background:  

The development of the SAED which will contain metadata and data holdings, many of which could, 

or could not be, in the public domain, is a longer term objective.  Data use agreements are more 

detailed and the database structure of Phase II will be more sophisticated.  The SAED structure will 

eventually be embedded in the SAEON Data Portal (SDP), following a period of testing performed on 

the standalone portable flash drive version.   

 

Objective:  

The primary objective of the SAED is to archive and disseminate estuary data, over and above the 

housing and distribution of open access products (reports, images, maps, etc.).   

 

Target audience:  

The SAED will target scientists, managers and the public wishing to archive and disseminate their 

own data and metadata.  Certain lower levels of the data portal will be open access to the general 

user, while other higher level datasets (private and embargoed), will be accessible to registered 

users who have permission from the data owners.  

 

Basic structure and housing: 

The basic structure shall include all the components of PHASE I as well as infrastructure to facilitate 

regular archiving of data by organizations and individuals.  The data storage component will allow 

for private and confidential data and the intellectual property rights of individuals or institutions 

to be protected.  Once populated, users will be able to search, not only the products currently 

available through the online SAEIS version, but also actual datasets.   
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The current structure of SAED provides easy access for users looking for specific data types.  

Searchable categories currently imbedded include: 

 

Biotic components: 

 Microalgae 

 Macrophytes 

 Invertebrates 

 Amphibians 

 Fish 

 Reptiles 

 Birds 

 Mammals 

 

Abiotic components: 

 Hydrology 

 Hydrodynamics 

 Sediment dynamics 

 Water quality 

 Chemistry 

Social: 

 Resource utilisation 

 Management protocols 

 

The data can furthermore be sorted by the various attributes (by date, estuary, species, chemical, 

etc.) within the specific data type, according to the user’s requirements.  SAEON hopes to make as 

much of the data freely available to the users as possible.  However, it is important to point out that 

not all data will be accessible, as private or sensitive datasets may hold restrictions on their release 

and users will have to contact the relevant data providers to request such datasets.  This ensures 

data integrity for both the data users and data providers.   

 

The SAED is currently available as a standalone version for distribution to selected organisations for 

assessment until such time that an online version has been developed and approved.  The 

infrastructure differs marginally from the online version of SAEIS as can be observed by viewing the 

following illustrations:  
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The main menu bar provides 
organisational details, as well 

as providing links to search 
forms

Click to View the details of all the 
estuaries in the database

(original SAEIS components)

Click to perform a database 
search of the estuaries

(extended SAED capabilities)

SAED Welcome Form

Click an entry to select the desired 
estuary

Use this filter to narrow down 
your search of estuaries

Click on a tab  to get more 
detailed information about the 

selected estuary

Indicates which estuary has been 
selected

Estuary Details Form
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This field indicates whether the 
selected literature is available on 

the database

This window appears after 
selecting 'View literature details' 

button. 

This button opens/downloads 
the selected literature reference 

if it is available. 

Literature Search Result

Click an entry to select the 
desired image

This button allows you to 
view the image details as 

well allowing you to 
open/download selected 

image

Estuary Images Form
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Use this filter to 
narrow down your 

search of 
images/literature/ 
datasets or maps.

Select a tab to 
search the relevant 
document type you 

require.Indicates 
which estuary 

has been 
selected

Clicking a question 
mark will access 

the 'help' function. 

Click an entry to select the 
desired estuary

Database Search Form: Literature

Click an entry to select the 
desired estuary

Use this filter to 
narrow down your 

search.

Select a tab to search 
the relevant document 

type you require

Indicates which 
estuary has been 

selected

Database Search Form: Images



13 
 

 

 

 

4 CHALLENGES: 

Dr Nuette Gordon approached NMMU libraries to obtain permission for access to theses for 

inclusion in the database.  SAEON’s request however was denied on the basis that the University was 

concerned about Intellectual Property Rights (IPR) and Copyright.  SAEON will continue engaging 

with universities as we believe material of this nature will add considerable value to the product as a 

whole. 

 

From a technical perspective, there have been some difficulties in rolling out of the ‘standalone’ 

version of the SAEIS database.  This was due to incompatibilities of the software on certain operating 

systems (in particular the recent migration of 32bit Microsoft systems to 64bit systems has caused 

problems).  These incompatibility issues have delayed the distribution of the offline database.  

However, the demand for the online version has been far greater than that of the standalone 

version.  

 

 

Database Search Form: Datasets

Click an entry to select the 
desired estuary

Once a selection has 
been made from a 

dataset list, use this 
filter to narrow down 
your search by biotic, 
abiotic and/or social 

categories

Titles of available 
datasets will appear 

here

Filter results will 
appear here once 

executed
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5 WAY FORWARD: 

The first phase of this initiative was devoted to the design of the basic outline of the database to 

serve as an assessment platform, both from a structural and functional point of view.  The main 

objective with prioritising the establishment of SAEIS over SAED was to allow for testing and general 

assessment of the basic outline of the database design by various organisations (universities, NGOs, 

etc.) and individuals (e.g. CERM members).  Through this phase, it was decided to populate the initial 

version of the database with published freely available information, giving rise to the South African 

Estuaries Information System or SAEIS.   

 

Phase II will involve the population of long-term datasets from South Africa’s estuaries.  If 

appropriate, prioritisation of estuaries will be made according to the most recent Conservation 

Importance Rating (Turpie and Clarke, 20073).  Once the second phase has been initiated, SAEON will 

start entering data for the top five estuaries, and then continue with the next five, and so on.  Once 

these phases are underway we expect to receive requests or interest in the database and other 

datasets.  SAED will thus be populated according to the demand and availability of data.   

 

Throughout the entire population process and until the online version of SAED is realised, SAEON will 

be releasing new versions of SAED on portable flash drives containing additional datasets.  This will 

ensure that all users have constant access to various datasets produced. 

 

SAEIS is scheduled to move from the Egagasini server in Cape Town to the SAEON National Office 

server based in Pretoria in the near future.  The date of the transfer is yet to be determined.  

Ultimately, after a sufficient acclimatisation period, the user feedback received from the SAEIS 

database will enable us to start the development of Phase II of the project, i.e. further development, 

population and implementation of the SAED. 

 

 

6 CONCLUSIONS 

The overall objective of developing a South African Estuaries Database and capturing public, open 

access information was achieved through the development of the South African Estuaries 

Information System, launched in 2012.  This will remain an on-going enterprise with continuous 

                                                           

3
 Turpie, J.K. and Clark, B.M. 2007. The health status, conservation importance, and economic value of 

temperate South African estuaries and development of a regional conservation plan. Report to CapeNature. 
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updating of the Information System.  The next and arguably most fundamental step to be taken 

involves populating the SAED with actual datasets, all the while continuing to improve on the current 

database structure as we steer towards generating an online version of SAED.   

 

Constant interaction with stakeholders will be maintained in the long term to maximise buy-in and 

facilitate knowledge sharing within the estuarine community.  This should facilitate the continual 

updating of estuarine associated literature and eventual repository of actual estuarine datasets.   

 

Overall, the success of this project will be determined by the individuals, institutions and 

organisations that make use of the information housed in the SAEIS, as well as their participation 

and support in the development of SAED in the second phase. 
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Workshop participants: 

 Pierre de Villiers (C.A.P.E. and workshop facilitator) 

 estuaries@capenature.co.za 

 083 236 2924 

 Ayanda Matoti (MCM) 

 Amatoti@deat.gov.za 

 079 519 5892 

 Gerhard Cilliers (DWAF) 

 cilliersG@dwaf.gov.za 

 082 880 3964 

 Silke Bollmohr (DWAF) 

 Bollmohrs@dwaf.gov.za 

 

 Barbara Weston (DWAF) 

 ded@dwaf.gov.za 

 

 Pete Goodman (Ezemvelo KZN Wildlife) 

 pgoodman@kznwildlife.com 

 033 845 1999 

 Wayne Goschen (SAEON-Egagasini) 

 wayne@saeon.ac.za 

 082 714 0692 

 Angus Paterson (SAEON-Elwandle) 

 angus@saeon.ac.za 

 083 275 4407 

 Kim Bernard (SAEON-Elwandle) 

 kim@saeon.ac.za 

 073 758 0920 

 Tanith Grant (SAEON-Elwandle) 

 T.Grant@ru.ac.za 

 076 886 6368 

 

  

 

mailto:estuaries@capenature.co.za
mailto:Amatoti@deat.gov.za
mailto:Bollmohrs@dwaf.gov.za
mailto:ded@dwaf.gov.za
mailto:pgoodman@kznwildlife.com
mailto:wayne@saeon.ac.za
mailto:angus@saeon.ac.za
mailto:kim@saeon.ac.za
mailto:T.Grant@ru.ac.za
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APPENDIX 2: 

Document Release Agreement: 

1. Parties: 
 

a. Repository Managers  
i. Name:   SAEON, Elwandle Node 

ii. Address:  Private Bag 1015 
Grahamstown 

6041  

South Africa 

 

 

b. Institution 
iii. Name:  ……………………………………………………… 
iv. Address: ……………………………………………………… 

……………………………………………………… 
……………………………………………………… 
……………………………………………………… 

 

2. Nature of agreement:  
SAEON as the repository / information system managers and developers aim to develop an 
Estuarine document repository and dissemination system for the archiving and distribution of 
public and open access information according to the roles and responsibilities outlined in Section 
3 below.  
 
The Institution recognizes the need for public and open access information to be disseminated 
as widely as possible and has familiarized themselves with the purpose and objectives of the 
SAEIS. The Institution agrees to release to the information system the documents itemized in 
Section 4 below according to the conditions outlined in Section 3.  

 

3. Conditions & Responsibilities: 
a. Obligations and liabilities of SAEON Repository managers  

i.  Supply a repository system at no cost to the document supplier. 
ii.   Bear the cost of repository setup and its dissemination. 
iii.   Ensure that all documents have the required release agreements. 
iv.  SAEON shall not assume any Intellectual rights or liabilities associated 

with the documents on the repository or their use.  
  

b. Obligations and liabilities of the document provider: 
i.  Supply at no cost the document in hard copy or electronic format. 
ii.  Understand that the document will be disseminated by the repository. 
iii.  Retain all Intellectual Property rights associated with the document.  
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4. Description of documents to be released:  
a. ………………………………………………………………………………….. 
b. ………………………………………………………………………………….. 
c. …………………………………………………………………………………... 
d. …………………………………………………………………………………… 
e. …………………………………………………………………………………… 
 

 

 

For the SAEIS: 
 
Name:………………………………………………………………………………………………. 
 
Place:………………………………………………………………………………………………. 
 
Date: ………………………………………………………………………………………………..  
 
 
Witness 1:………………………………………………………………………………………….. 
 
 
Witness 2: …………………………………………………………………………………………. 
 
 

For the Institution:  
 
Name:………………………………………………………………………………………………. 
 
Place:………………………………………………………………………………………………. 
 
Date: ………………………………………………………………………………………………..  
 
 
Witness 1:………………………………………………………………………………………….. 
 
 
Witness 2: …………………………………………………………………………………………. 
 
 
 
 


