
Abstract: The monitoring of salt marsh for IMTA  project can not be raised as in off-
shore projects. These are areas of calm waters, where high temperature and the ex-
istence of earthlings and biogenic inputs (nutrient salts and organic matter) permit 
growth of phytoplankton and algae, which contributes to a further enrichment of 
the waters, with the corresponding increase of fouling. These features, along with 
the distribution of the salt marsh, make monitoring particularly difficult.
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1. INtrODUCtION
The company “Cultivos Marinos Integrales S.A.” was founded in 1989 and has de-
veloped its productive activity from 2009 in Salina Santa Leocadia, in the town 
of San Fernando, Cadiz, located in the “Bahía de Cádiz” Natural Park.
These facility was designed to take advantage of the tidal movement for water 
renewal , which means significant energy savings, for  tha semi-intensive cultiva-
tion of sae bream, sea bass and meagre in 26 ponds, with a total annual produc-
tion of  700 tons, commercialized fresh. 
Within the project “Marine Culture National Plan  JACUMAR Integrated aquacul-
ture” an IMTA pilot experience with pacific oyster (Crassostrea gigas) was carried 
out . It has been designed taking into account the special characteristics of both 
bio-environmental and hydrodynamic site, where tide, controlled by a system of 
pumps and floodgates, allows 400% daily renewal of water. 8 stations have been 
installed, two of them for control (E1, E2) on each input canal of the installation 
and six experimental stations distributed along the output canala (S1 to S6) (Fig. 
1). The distribution was made in order to study the influence of the amount of 
fish farm water waste on the growth of oysters. To carry out the monitoring of 
environmental parameters a CTD Seabird 19, a fluorometer ECO WET Labs and a 
current meter RCM9 Aanderaa. were installed

2. StUDY ArEA
Situated in an old salt marsh converted for marine aquaculture development, 
located in San Fernando and in the Cadiz Bay Natural Park, opposite the Campo 
Soto beach has an area of 103.127m2 in which 26 ponds are used for cultivation.
The system works with the natural tidal movement, but has two water reservoirs, 
a pumping system, a system of oxygen and the corresponding input and output 
canals  of seawater. It receives water supply from “Caño Sancti Petri” creek.

3. MEtHODOLOgY
The CTD Seabird 19 was installed in the input canal (E2), and the current meter 
RCM9 and the fluorometer in the output canal (S4 and S6, respectively) (Fig. 1).

4. rESULtS
The environment in which this study was developed is very aggressive with the 
instruments, and a great amount of fouling and mud was stick onto them in a 
short period of time .
After an initial phase in which the instruments were cleaned every 15 days it 
went on to another phase in which this was done every week. However, in the 
case of CTD (input channel), by relying on a pump that circulates the same 
portion of water through its various sensors, the high turbidity of the medium 
made the pump collapse, and distorts some data, such as dissolved oxygen in 
the periods prior to cleaning. 
The fluorometer Wetlabs is provided with an anti-fouling bio-wiper™ and face-
plate that extend the possible deployment duration by retarding biological 
growth on the instrument’s optical surface. The Bio-wiper™ covers the optical 
surface while the instrument is in “sleep” mode or when it has completed the 
number of samples requested. When the meter wakes up, the optical surface 
is exposed by the Bio-wiper’s™ counterclockwise rotation. In normal conditions 

Fig. 1. “Salina La Leocadia”, with the location of the stations. 
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(open sea) it works properly for months, but in this case it was not enough, and 
the system had to be cleaned weekly.
The current meter RCM 9 utilizes the well-known Doppler shift principle as the 
basis for its measurements. The system transmits an acoustic sinusoidal pulse 
at 2MHz. As the sound propagates through the water, minute parts of its en-
ergy is reflected or scattered by small particles in the water. This back-scattered 
energy is received by the system and analyzed to find any change in frequency. 
An upward shift in frequency means that the particles are moving towards the 
transducer and a downward shift that the particles are moving away from the 
transducer. The degree of shift signifies the rate of movement.
Assuming that the particles follow the currents in the water, this system is used 
to monitor and determine the current speed and direction of the water. The 
direction is found by the use of measurements along two orthogonal axis and 
linking them to true north by use of an internal compass reading. Therefore, 
even when the instrument was completely covered by fouling, the data were 
always correct.

5. CONCLUSIONS
The CTD is not a suitable instrument to place in salt marsh areas, because its 
pump collapses with the mud and fouling of the environment. The fluorometer 
Wetlabs works well in this areas because of the Bio-Wiper™ cleaning system, 
but it has to be cleaned frequently. The current meter Aanderaa is based on the 
Doppler shift, and it is not affected by the water quality.
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