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Based on assessments of products currently on the UK approved products list, 
the pass/fail criteria for the testing and approval of Oil Spill Treatment Products 
sets a threshold EC50 limit of >10 mg/L.
The acute toxicity of a herding agent to the marine alga  Skeletonema sp  and  
marine copepod  Tisbe battagliai  was determined in accordance with the UK  
procedures for the testing and approval of Oil Spill Treatment Products (CEFAS, 
2020) (Ref 2) to allow submission of the product to the MMO (Marine Management  
Organisation).
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A herding agent (or herder) is a chemical product containing a surface-active ingredient designed to reduce the surface tension of water and change how an insoluble 
liquid like crude oil spreads, causing oil slicks to rapidly thicken. Thicker oil slicks are more amenable to in-situ burning and are easier to recover by skimming. The 
use of a herder in a spill would always be guided by applied “Net Environmental Benefit Analysis” principles to ensure that no further harm is caused by the response 
technique (Ref 1). Herding agents can also be used to aid in the protection of sensitive resources e.g. saltmarshes. In this application, the herder is used to deflect oil 
away from these areas and reduce the impact risk. Herders are commercially ready for use; however, they require appropriate regulatory approvals before they can 
be considered for use in event of an oil spill. 

Figure 1 Effect on fluorescence intensity of the marine diatom Skeletonema sp.  
over 0 - 72 hours
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Fluorescence intensity values are quoted to the nearest integer. * Significant  
difference (p < 0.05) from the dilution water control

Methods 

Figure 2 Effect on growth of Skeletonema sp (left) and survival of Tisbe battagliai (right)
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The Skeletonema test was run at a  
nominal temperature of 20±2°C for a  
duration of 72 hours. The test vessels were 
glass conical flasks closed with foam bungs. 
Containing 100 mL of test solution. Cell 
fluorescence was measured as a surrogate for 
algal biomass. Readings were taken at 24, 
48 and 72 hours using a Tecan Infinite 200  
pro Nano+ Microplate reader and the  
fluorescence intensity and growth rate were  
calculated for each loading rate. The  
loading rates employed were: Dilution  
water control (MM5) and nominal WAF (Water  
Accommodated Fraction) loading rates of 0.95, 
3.05, 9.77, 31.25 and 100 mg/L.

The Tisbe battagliai test was run at a  
nominal temperature of 20±2°C for a  
duration of 48  hours. The  test vessels were 
tissue culture wells with a working volume of 
5mL within a 12-well plate, covered with loose  
fitting lids. Tisbe were assessed for mortality 
and symptoms of toxicity at 24 and 48 hours. 
The loading rates employed were: Dilution  
water control (seawater) and nominal WAF  
loading rates of 57, 103, 185, 333 and 600 mg/L.

 
The determination of acute toxicity to Skeletonema sp generated a fluorescence 
intensity (measured as a surrogate for algal biomass) EC50 of 25.2 mg/L and a 
growth rate EC50  of >100  mg/L (Ref 3). The determination of acute toxicity to   
Tisbe battagliai generated an LC50 of 447 mg/L (Ref 4).
Based on assessments of products currently on the UK approved products list, the 
pass/fail criteria for the testing and approval of Oil Spill Treatment Products sets a 
threshold EC50 limit of >10 mg/L. As the product exceeded this limit in both tests 
discussed, the criteria were passed, and the product would be suitable for addition 
to the UK approved products list.

Figure 3 Effect on survival of the marine copepod Tisbe battagliai. over 0 - 48 hours
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