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Background 
 
At the HELCOM /OSPAR TG BALLAST 3/2013, the meeting noted that the Netherlands would carry 
out a port survey in the North East Atlantic. For this purpose the Port of Rotterdam was chosen for 
investigation and reporting in 2014.  
 
This document contains observations, comments and recommendations from the Rotterdam port 
sampling project to be considered for the amendment of the joint HELCOM-OSPAR port sampling 
methodology. 
 

Action required  

The Meeting is invited to consider the content of the document with the aim to amend to joint 

HELCOM-OSPAR Harmonized Procedure port sampling methodology, as outlined in Document 3/3 
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Comments on the Joint Harmonised Procedure port sampling protocol  

 

General comments and suggestions about abundance measurements 

1. In many of the monitoring methods described in the OSPAR-HELCOM protocol it is indicated 

that the abundance of species must be measured. This is not always done consistently, leaving the 

researchers several possible methods to measure abundance, varying from 1-5 categories, to 

numbers of individuals, biomass, etc.   

2. As abundance measurements tend to be extremely time consuming and costly, they do not 

seem beneficial to the protocol’s goal of recording non-native species in a cost-effective manner. 

3. We would suggest all samples by recording the presence of both native and non-native species 

in the samples.  The time and effort saved by this process enables one to significantly increase the 

number of sampling locations in a port, giving a much more reliable view of the number of non-

native species present in the port area. From previous works, it is possible to collect and to analyse 

up to five times more plankton samples in the same time needed to collect and to analyse one 

sample using the OSPAR-HELCOM protocol.  

4. As a general approach to measure abundance of species in ports, one can calculate per species 

in what percentage of all samples searched, it occurred in the port. This “abundance” measure 

provides a measure of species spread in the port, which may be more important for the risk of 

species intake through “ballast water”. This approach to measuring abundance is less dependent on 

seasonal and temporal fluctuations in the size of species communities, and individual biomass. 

Focusing on scoring abundance instead of “all non-native species present in the port”,  

5. The OSPAR-HELCOM protocol recommends scoring species within quadrates. Outside of the 

quadrates one should also note “visual observations”. That is vaguely described in the protocol. In 

our experience this method did not provide a much better overview of the non-native species 

present.   

6. We would suggest that each habitat, if possible, is searched for at least 30 minutes (by one 

person or 15 minutes with two persons) for as many species as possible.  

 

Comments about physical parameter measurements  

7. The OSPAR-HELCOM protocol suggests the use of the Secchi disk for turbidity measurement. 

The use of a Secchi disk is a more subjective way of measuring and allows different observers to 

provide different results based on their perceptions. In the Rotterdam port sampling, we used a 

Secchi disk with a 30 cm diameter which is a common practice. But some researchers use other sizes.  

Unfortunately, the OSPAR-HELCOM protocol does not specify the diameter size of the Secchi disk. 

8. While it would be good to specify the diameter size of the Secchi disk, we are recommending 

that a more accurate instrument should be suggested. For example using a turbidity meter (Hanna 

Instruments 93414) for measuring the turbidity is an accurate, repeatable and objective method of 

measurement. 

 

Comments about human pathogen monitoring 

9. The OSPAR-HELCOM protocol proposes to monitor the presence of only Enterococci, 

Escherichia coli and Vibrio cholerae. This approach is limited and therefore does not create the 

opportunity for recording other Vibrio species which may be non-native and pathogenic to humans.  
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10. During the MALDI-TOV analyses in the present study, the presence of various potentially non-

native Vibrio species not included in the OSPAR-HELCOM list were recorded. These species may have 

been introduced by ballast water. We are suggesting that a larger number of Vibrio species be 

included in the protocol for analysis.  

 

Comments about water sampling 

11. According to the HELCOM-OSPAR protocol, collecting water samples for physical parameters, 

phytoplankton and human pathogens, seem to be somewhat chaotic. The depths need to be 

synchronized, to create a more logical and scientific approach while saving time. 

12. The present protocol suggests that water samples need to be taken at 30 cm, 1m, 4m, 5m, 7m, 

10m, etc., and just above the bottom: 

- For the physical parameters water samples need to be taken at 1 m and every three meters 

from there on, including one sample above the bottom. 

- Samples for the phytoplankton monitoring have to be taken at 1 m depth and at 5 m depth. 

- Samples for the human pathogen monitoring have to be taken at the surface (30 cm depth). 

 

13. To save time and to standardize the monitoring depths, we are suggesting that the water 

sampling should be done at 30 cm, 3m, and every three meters after that, in addition to a sample 

just above the bottom. A more synchronized sampling could be done as follows: 

- For the physical parameters water samples need to be taken at the surface (30 cm) and every 

three meters from there on, including one sample above the bottom. 

- Samples for the phytoplankton monitoring have to be taken at 1 m depth and at 6 m depth. 

- Samples for the human pathogen monitoring have to be taken at the surface (30 cm depth). 

 

Comments about infauna sampling 

14. Based on our experience, we suggest then use of Petit Ponar for the collection of infauna 

samples. In the Rotterdam port survey, we used the Petit Ponar to collect decent samples from 

relatively large variety of sediment types including muddy and sandy sea beds that are covered with 

pebbles and shells.  The proposed hand corer bottom sampler to be used by the scuba-divers showed 

extreme limitations in use as is explained below. 

- The petit ponar is relatively heavy, but can be operated by one person when a cable with 

handholds is attached. The instrument was attached to an iron cable, with handholds every 

half meter. With these handholds the petit ponar was easily lifted out of the water. . Without 

the handholds this would have been very difficult because of the weight, especially when the 

grab is full. Each handhold on the cable was made by a stainless steel wire rope clamp, which 

was wrapped into a piece of neoprene fastened by cable ties and wrapped into duct tape. 

Based on our experience more than 50 petit ponar samples could be taken by one person per 

day.  

- In the 13 samples taken with the petit ponar at the port of Rotterdam, 29 species were 

found. In the 21 hand corer bottom samples that were taken by the scuba-divers 17 species 

were found.  

15. This difference cannot be explained by the sampling surface areas of the two instruments; 

0.023 m2 (petit ponar) and 0.025 m2 (hand corer). Part of the difference may be explained by species 

that were scared away by the divers. 
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16. Since twice as many species were recorded in 13 petit ponar samples as opposed to 21 hand 

corer samples with 17 species in the same area, we recommend the inclusion of the Petit ponar                                                                                                     

for infauna sampling in the OSPAR-HELCOM protocol. 

 

Comments on plankton samples 

17. The HELCOM protocol for counting zooplankton requires “All specimens to be identified and 

counted until one has reached 100 individuals of each of the three dominating taxonomic groups 

excluding nauplii, rotifers and tintinnids”. If this procedure was strictly followed in the Rotterdam 

survey, the analysis of one sample would have taken several days. Time would have been lost in the 

counting of the individuals within the native plankton species.  

18. The number of species found in the plankton samples from the Rotterdam port indicate that a 

large number of planktonic species were missed due to the sampling method, i.e. not enough 

samples were taken. 

19. We suggest that 

-the number of samples could be increased (x5) without raising the cost of the survey if the 

species are qualitatively scored per sample.  

-“Abundances of planktonic species” can vary extremely between regions but also between 

days or weeks. The variability at different times and locations certainly makes comparisons 

between ports extremely unreliable. We therefore do not recommend the use abundances 

(e.g. numbers/litre) of planktonic species in comparisons between ports, as is suggested in for 

example the joint A-4 risk assessment algorithm in the OSPAR-HELCOM protocol.   

  

Comments about fouling plates 

20. In the OSPAR-HELCOM protocol, the proposed size for fouling plates 15x15cm. We recommend 

a standardization of the plate size with those used in other projects and in similar situations around 

the world.     

21. A plate size of 14 x 14 cm is recommended instead of the 15 x 15 cm. This size (14 x 14 cm) is 

used as a standard in fouling plate studies in The Netherlands since 2007. The same size was used in 

Europe wide fouling community studies like MarPACE (part of the European Marbef project). This 

fouling plate size (14x14cm.) was originally chosen in The Netherlands in 2006 as the Smithsonian 

Marine Invasions laboratory were then already using these plates and are still deploying them along 

both sides of the North American continent and in Hawaii for continuous monitoring of (non-native) 

fouling species. The analysis of the plates could follow the methods described in Lindeyer and 

Gittenberger 2011 and Ruiz et al. 2006 and Hines and Ruiz 2000. 

22. The use of more than one fouling plate on one line could be difficult to manage in cases where 

the fouling of organisms becomes extremely heavy and difficult to lift out of the water. 

23. We recommend the deployment of only one fouling plate per line. This reduces the weight of 

the fouling plate and prevents the dropping off of fouling species during removal of the plate from 

the water. In the Rotterdam survey, several lines were used and on some lines more than 80 kg of 

fouling organisms settled on the plates within six months. 

   

Comments about monitoring the littoral zone in ports 

24. The OSPAR-HELCOM protocol did not include the monitoring of the littoral zone. This habitat is 

part of the port ecosystem and it is extremely crucial for the habitation of new species. In the port of 

Rotterdam 17 species were only found in this habitat. 
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25. We suggest that this habitat is included in the OSPAR-HELCOM monitoring protocol. Usually 

several littoral zones are clearly distinguishable, because of the presence of certain algae species, 

tidal pools or substrate types like either pebbles or larger stones and rocks. Each clearly 

distinguishable zone should be photographed in three replicate 0.10 cm2 quadrates, at least 15 m 

apart along a 45 meter horizontal transect. The area of each quadrate should be scraped straight into 

zipper bags. All species (epifauna and infauna) have to be identified in the field when possible or else 

in the laboratory. Visual observations of additional species including mobile epibenthic species 

encountered in the transects between the quadrate locations should be noted. 

 

Comments about monitoring the sublittoral zone in ports 

26. A methodology for monitoring the benthos and epifauna in the sublittoral zone of the dike and 

bottom of the port, without using scuba-divers is not clearly described in the OSPAR-HELCOM 

protocol.  

27. We suggest that this habitat is monitored with a hand dredge that can be used from a dock or 

from a vessel to scrape over the bottom. One can use the professional ‘Naturalists’ hand dredge of 

NHBS, weighing 5 kg, with a 450 x 185 mm frame and a net bag with a 1 mm mesh size. As the 

dredge can be heavy we suggest using the same cable with handholds as is described above in the 

case of the Petit Ponar. The habitat that is sampled with a hand dredge is most similar to the habitat 

that is sampled by divers. In the port of Rotterdam three more non-native species were found with 

the hand dredge than with the divers along the bottom transects.   

 

Comments about monitoring the underground water systems present in larger ports as a source of 

water for fire extinguishing purposes.  

28. In virtually all larger ports like Rotterdam, waters supply systems with underground pipes are 

installed for the purpose of fire disasters in petroleum storage tanks, tankers, and harbours. These 

water systems are in open connection with the water in the sea port providing convenient habitat for 

the habitation of some native and non-native organisms. The space provided in the underground 

water pipes provides shelter from strong water currents, high tides and sudden changes in water 

temperatures and salinities. There is little to no sedimentation, and no direct sun light. In the port of 

Rotterdam, most of the species present in the water pipes are non-native. Two of the non-native 

species found were only recorded in this habitat. 

29. As this is an easily overlooked habitat that can harbour non-native species that cannot be 

found elsewhere in the port, we would suggest including it in the HELCOM-OSPAR protocol. One can 

attach a mesh bag to a hydranth to take a sample of the species inside the water system. The Pac-

Bag® system (http://www.corexeed.eu/en/) is one of such sampling bags specifically designed for 

taking samples from underground water systems through hydrants.  

 

Comments about scuba-diving 

30. It should be more clearly indicated in the OSPAR-HELCOM protocol whether the use of scuba-

divers is an optional method or not.  

31. Scuba-diving is expensive and labour intensive. Diving is sometimes impossible under extreme 

weather conditions. Some divers may risk diving under such conditions but with high financial costs 

(~17.000 euros for two days of diving).  
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32. Instead of indicating in the protocol that one must include scuba-divers for visual observations 

and making photos/video if diving is an option, one could indicate that one should only include 

scuba-divers if the water transparency is expected to be more than 1.5 meter at all sites both at the 

surface and above the bottom. The greatest benefits of using scuba-divers are that they can do visual 

observations, make underwater video and photos, and can collect organisms that they can visually 

see.  

33. In the port of Rotterdam scuba-diving was possible and samples could be taken, but because 

of a layer of silt on the bottom and murky waters photos were only possible at some locations, the 

video footage was in general too blurry to identify species, and when the bottom was touched by the 

divers, visibility decreased considerably  hampering visual observations.  

 

Number of sampling sites 

34. The number of sampling sites as suggested in the OSPAR-HELCOM protocol is too few. A clear 

picture of the port situation is therefore difficult to ascertain. The species accumulation curves   

based on the species encountered in the Rotterdam port show a clear example of sample size 

limitation. We recommend that the sample size selection should be in relationship with the size of 

the sea port area. 

 

General comment 

35. Suggestion to save reference material, such as photos or preserved specimens, for each 

species encountered in the samples, should be included in the OSPAR-HELCOM protocol. 

 

 

 


