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ebb tide direction with the majority of the Yellow tracer that did remain around Ringaskiddy limited to the 

immediate area including environmentally sensitive areas such as Oyster Bank and Monkstown Creek.  

 

Figure 4.5. Cork City Round 2 and Ringaskiddy Round 1 Yellow Tracer silt fraction results per cm2 
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Figure 4.6. Cork City Round 3 and Ringaskiddy Round 2 Yellow Tracer silt fraction results per cm2 

 

 

Figure 4.7. Ringaskiddy Round 3 Yellow Tracer silt fraction results per cm2 
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5. Summary of Results  

1. The sediment tracer results for Cork City (Magenta), released on a spring tide, indicate rapid and 

widespread dispersal and re-distribution of the tracer particles from Cork City within a few days 

of the initial release. Nine days after the release (Round 2 sampling) Magenta tracer particles 

were detected to the east of Ringaskiddy on the south side of Great Island and in East Channel 

and Whitegate Bay, although in relatively low concentrations. Magenta tracer was detected 

around Ringaskiddy with increased deposition primarily limited to areas around Oyster Bank, 

Monkstown Creek, Black Point and Cobh berths, similar to the Yellow tracer patterns of 

deposition over time. Relatively little was measured in the main navigable channels over time 

principally due to scouring and fast flowing currents. The majority of the tracer deposition 

occurred on inter-tidal mudflats within Lough Mahon. Generally the highest concentrations of 

Magenta silt-sized tracer particles were recorded at the upper limits of the sampling areas 

including at the navigation limit for vessels in Cork City itself, at the head of Foaty Channel (the 

northeast arm of Lough Mahon around Great Island) and on the western mudflats of Lough 

Mahon.  

 

2. Over time, Magenta tracer concentrations increased from Round 1 to Round 2 for the same sample 

sites around Cork City and Lough Mahon, indicating either increased erosion of the labelled 

source material and/or improved deposition and consolidation by Round 2 during neap tides 

leading to an increase in tracer concentrations. Generally tracer concentrations increased further 

for Round 3, conducted approximately during spring tides, suggesting increased erosion and re-

distribution of the labelled source material. Round 4 samples around Ringaskiddy only, showed 

some decrease over that time period but relatively limited amounts, suggesting a plateau or 

equilibrium in the concentration. 

 

 

3. Yellow tracer concentrations in the upper estuary indicated a very similar pattern of distribution and 

deposition to that seen for the Magenta tracer in Lough Mahon and Cork City area with very 

high concentrations in the upper reaches of Foaty Channel, the western areas of mudflats and 

within Cork City. Around Ringaskiddy, the Yellow tracer was detected in the general area, but 

much less so further afield with higher concentrations around Oyster Bank and Cobh berths, and 

later in the sampling surveys in Monkstown Creek plus on the edges of the main navigable 

channel to the north. Overall concentrations increased over time in both Lough Mahon and Cork 

City and at the positive sites around Ringaskiddy with no apparent decrease in concentration by 

the third and final sampling survey, similarly to the Magenta tracer results.  

 

4. The two sediment tracer datasets show that the addition of tracer particles into the WID plant over 

an ebb tide period, provided a tangible marker for the dredged sediment and demonstrated that 
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the tracer particles and therefore dredged sediment were advected and dispersed over a wide 

area, covering the majority of the sampling area. The rate of excursion is in line with the strong 

tidal currents in Cork Harbour. The areas of high concentrations and increased deposition 

occurred in depositional areas with low concentrations measured in the navigable channel and 

other areas with stronger currents.  
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6. Interpretation and Mass Budget Calculation 

 

1. The sediment tracer results for Cork City clearly show a net flood-tide dominant transport process 

upstream from Ringaskiddy even though the WID and tracer release took place on the ebb tide. 

It is possible that the tracer-labelled dredge sediment was transported by gravity and density 

currents from Ringaskiddy into the deeper sections of the channel, during the ebb tide (Uncles 

and Stephens, 1989). Then as the flood tide current velocities increased, the material was 

eroded and transported up-estuary where it was re-distributed around the depositional areas 

(Uncles et al., 1985). Increased deposition and higher tracer concentrations recorded at the 

upper limits of the sampling area and on the mudflats in general is expected, as tracer particles 

and sediment are eroded and transported on the dominant (higher velocity) flood tide up to the 

tidal limits and upper reaches (height wise) of the estuary such as Lough Mahon. Slack water 

over High Tide is relatively prolonged in macrotidal estuaries, compared with Low Water, which 

tends to be a very rapid change in current direction. Over High tide slack water, water pools and 

stagnates and as a result sediment and tracer particles settle out depositing material on the 

mudflats, particularly as the water recedes on the ebb tide leaving puddles and pools (Uncles et 

al., 1991). The sediment and tracer particles trapped in these pools settles out, leading to an 

increase and build up of the mudflats and higher tracer concentrations. This depositional process 

driven by the dominant flood tide is a natural sediment transport process and is the key factor in 

mudflat formation (Dyer, 1988; Marsh, 1991).  

 

2. The sediment tracer results for the Yellow tracer released at Ringaskiddy also indicate a very clear 

flood-dominant up-estuary transport with only limited transport and deposition seaward in the 

direction of the ebb tide over all three sampling surveys. McCabe et al. (1993) suggest that little 

down-estuary transport is experienced on ebb tides due to vertical stability and stratification 

diminishing vertical turbulent mixing (Darbyshire & West, 1991) enabling larger flocs to form 

and settle to the bed and remain the upper estuary. However, the increase in concentrations of 

Yellow tracer for Round 3 samples and the continued presence and persistence in the area, 

despite the very apparent residual up-estuary transport evident from the data, perhaps suggests 

that some of the original WID sediment labelled with tracer was eroded and re-distributed 

between Round 2 and Round 3 sampling (Uncles et al., 1985; Stephens et al., 1992). 

 
 

3. The wide dispersal of the two sediment tracer datasets suggests that it is unlikely that there would 

be any build-up or accumulation of tracer particles and silt-sized sediment that would cause a 

hindrance to shipping, however, not all areas were sampled and in the case of Ringaskiddy a 
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