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ABSTRACT 
 
A Spanish longline commercial cruise was conducted within Division D of SEAFO in 
the first half of 2010. Using scientific observer records an analysis of benthic organisms 
as potentially VME-indicator has been made. An estimation of the area covered for the 
activities in the area in 2010 and since 2002 up today, incidental catches of benthic 
organisms by taxa, depth distribution and total impact on benthos by set have been 
analyzed. The Order Gorgonacea and Phylum Porifera were the two predominant taxa 
represent 83% of total benthos incidental catch. In spite of these incidental catches, 
these did not meet the level of “encounter” according to CCAMLR criteria, also 
whether it is considered the whole sets instead the segments of longline. 
 
 
INTRODUCTION 
 
From the 90s, Spanish fisheries occur occasionally within the Convention Area (CA) of 
SEAFO, sometimes on the route between fishing grounds or as a target activity 
(Sarralde et al, 2009). During 2010 one Spanish vessel has been fishing within Division 
D (between 40ºS and 50ºS of the CA).  The vessel used a Spanish style long-line as a 
fishing gear and a scientific observer was on board to monitor fishing activities.  
 
Among the other observation required tasks one of the main objectives of this observer 
monitoring was the collection and report of benthic organisms as potentially Vulnerable 
Marine Ecosystem (VME) indicator data.   
 
The record of benthic taxa occurred during the cruise has been made according to the 
SEAFO Conservation Measure 17/09: On Bottom Fishing Activates in the SEAFO CA 
(“Observers on fishing vessels in the SEAFO CA shall monitor any set for evidence of 
VMEs and the presence of vulnerable marine species”) and data has been collected by 
the observer following the CCAMLR protocol recommended by the "Collection and 
Reporting of VME-Indicator Data in Accordance with Conservation Measure 22-07”. 
This last protocol uses a more restrictive definition of “encounter” and “thresholds” are 
lower than those currently applied at SEAFO. 
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Conservation Measures on bottom fishing in this region were adapted from North 
Atlantic regional organizations and its practical application has shown some 
inconsistencies with the specificities of the SEAFO region, which seems to have more 
similarities with the Southern areas. Thus, a method similar to that applied by 
CCAMLR was used to record benthos catches. This method have demonstrated to be a 
valuable tool to detect places with presence of VME and it allowed to establish VME 
risk areas and fine scale rectangles associated to a number of VME “encounters”, using 
fishing activities in the absence of other possibilities of conducting more specific 
studies.  
 
 
 
MATERIAL AND METHODS 
 
 
The gear used was a Spanish double line system, which consists of two lines, a top line 
“retenida” and the main line (Figure 1). The lines are held at tips by buoys to the ocean 
surface and fix to the bottom with an anchoring made by a couple of 8 stones bound 
together. There were 3 buoys on each tip and one of those monitored by GPS system. 
The “retenida” and the main line have positive buoyancy. 
 
 

 
 

Figure 1.- Configuration of the Spanish style long-line (double line) (from the observer report) 
 

 
In order to record the benthic organisms, every daily set was divided in segments of 
1200 hooks section (note that this differs a little from the CCAMLR requirement of 
1000 hook section or a 1200 m section of a long-line). Sets conducted at night (not 
directly monitored for the observer) couldn’t be divided in sections, so the total catch of 
whole set has been collected in those cases. Catches of benthic organism of considered 
taxa were recorded in number and weight or volume using a 10-litre container with 
graduation marks at 5 and 10 litres.          
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The report of the CCAMLR workshop on VME (La Jolla, 2009) classifies the intrinsic 
factors contributing to the vulnerability from physical disturbance of invertebrates in the 
Southern Ocean following seven criteria: Habitat forming, rare or unique populations, 
longevity, slow growth, fragility, larval dispersion, potential and lack of adult motility. 
We considered the CCAMLR VME Taxa Identification Guide (Parker et al, 2008) and 
the Identification guide for corals and sponges for use by sea-going observers in the 
SEAFO Convention Area (Ramos et al, 2009) as a criterion in order to consider an 
organism as a potentially VME-indicator as well as for identification purposes.  
 
For the purposes of this analysis we subdivided the fished area into three proposed new 
subdivisions within Division D (Figure 2): 
 
“D1”: Meteor area 
“D2”: Discovery area 
“D3”: South Gough area 
 
 

 
 

Figure 2.- Subdivisions considered in this study within Division D 
 
 

To calculate the fishable area (depths over 2000 m) was used ArcGIS tools and the 
Smith and Sandwell (1997) bathymetry (http://topex.ucsd.edu/cgi-bin/get_data.cgi), 
using Bonne and Cylindrical Equal Area projections.  
 
We consider the spatial footprint as the maximum spatial envelope within which 
impacts on VME taxa will be confined (Sharp et al., 2009). There are not many 
previous evidences about the impact of the Spanish style bottom longline on benthic 
organisms and it was assumed 1 m wide (absent line movement) to be used in the 
calculation of the area covered by the fishing operations.   
 
In order to map the effort footprint we used a grid of 10’x10’ to represent all sets 
conducted and the Hawth’s Analysis Tools for ArcGIS (Beyer, 2006) to count grid 
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intersection and plot the tracks. A “fished” grid as any grid partially crossed by at least 
one longline track was considered. 
 
 
 
RESULTS 
 
Information from the observer concludes that the seabed surveyed is mainly rough 
terrain with hard bottom.  Table 1 summarizes technical data from fishing operations on 
2010 cruise provided for the observer. 
 
 

Table 1.- Summary cruise’s data 
Total number of days in the fishing area: 37 
Total Number of days fishing: 32 
Target Species TOP 
Total number of fishing haul: 76 
Number of hooks/pots set: 465696 
Number of hooks/pots lost: 23210 
Fishing depth range: 686-1877 
Average fishing depth: 1203 
Total number of fishing haul sampled 51/70 
Number of hooks/pots sampled 165700 
Bait used  

species1 
species2 

 
JAX 
SQC 

Baiting efficiency (%) 100 
Bait ratio (species1/species2 %) 4.88 
Bait condition (%):  
                         Frozen 
                         Half thawed or thawed  

 
89% Thawed 
11% Half thawed 

 
 
 
In the cruise 51 sets from the total (76) were monitored in person by the observer 
(67.1%). Additional data related to benthos from 19 nocturnal sets have been obtained 
from the organisms saved by the toner sailor at night and reviewed by the observer later 
during the day. In those cases information about VME indicators are not recorded by 
sections but for the complete haul.  
 
It was observed benthic organisms in 60 of 76 sets carried out (78.9%). However, the 
occurrence of VME indicators taxa was relatively small in most of sets. The estimation 
of cumulative impact on sea bottom reveals the preferred areas of activity. Figure 3a 
shows the 2010 Spanish fishing footprint (number of tracks crossing a grid) by grids 
10’x10’, compared with those from all available Spanish data in the Division D since 
2002 (Figure 3b). We appreciate that spatial distribution of fishery are related to 
appropriate depths of seamount.   
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Figure  3.- Spanish fishing effort footprint (number of sets) by grids 10’x 10’ within the D-Division 

a) 2010 cruise (above) 
b) Since 2002 (below) 

 
 
The percentage of covered area estimated for the 2010 cruise is around 8.24x10-6 of the 
total “fishable” area up to 2000 m depth (Table 2) while the historical Spanish footprint 
on the area is 3.79x10-5 (Table 3).  This estimations assume that the effort impacting on 
the bottom surface is lineal, namely, none repetition on the same seabed is considered.  
 
 
 

Table 2.- Estimation of “fished” area by the 2010 Spanish fishing cruise in Division D 
Zone Estimated area in km2 

(<2000 m depth 
Length of  hauls 

(Km) % of fished area 

“D1” 18796 234.71 0.000012 

“D2” 24886 13.47 0.000001 

“D3” 10980 128.21 0.000012 
 

 
 
 

Table 3.- Estimation of the Spanish historical accumulate “fished” area in Division D 
Zone Estimated area in km2 

(<2000 m depth) 
Length of hauls 

(Km) % of fished area 

“D1” 18796 1056.28 0.000056 
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“D2” 24886 925.89 0.000037 

“D3” 10980 223.59 0.000020 
 
Table 4 summarizes the benthic organism by taxa incidentally harvested: presence (by 
1200 hook section); number (individual for the solitary organisms and number of 
colonies for the colonial ones); and total weight.  

 
 
 
 

Table 4.- Incidental catches of benthic organisms considered VME indicators. 
Group/Species 

(code) 
Phylum/ Order / 

Family 
Presence    

(by 1200 hook 
section)* 

Total 
number 

Total weight 
(kg) 

AJZ Alcyonacea 19 24 1.56 

AQZ Anthipatharia 13 18 4.36 

ATX Actinaria 7 10 1.01 

AXT Anthoathecatae 1 1 0.1 

BCD Bathylasmatidae 5 21 0.12 

BRQ Brachiopoda 1 1 0.1 

BZN Bryozoan 13 156 0.09 

CSS Scleractinia 11 12 2.15 

CWD Crinoidea 9 18 1 

CXY Chemosynthetic 2 3 0.2 

GGW Gorgonacea 104 280 47.48 

HQZ Hydroidolina 18 86 0.35 

NTW Pennatulacea 9 29 1.25 

OOY Ophiuridea 30 121 3.25 

PFR Porifera 51 104 29.71 

SSY Serpulidae 5 5 0.5 

ZOT Zoantharia 13 42 0.29 
 *In nocturnal sets presence in the complete haul is consider. 

 
 
 
Fishing activities took place between 686 and 1877 m and most of sets took place 
between 800 and 1600 m (Table 5). Table 6 shows the depth distribution of VME-
indicator taxa by 200 m strata. The Order Gorgonacea that was the most abundant (both 
in number and weight) taxa also shows the greatest distribution in depth. 
 
 

 
Table 5.- Number of sets by 200 m  

    depth strata 
Depth strata Number of sets 

< 800 m 2 
800-1000 14 
1000-1200 24 
1200-1400 20 
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1400-1600 13 

> 1600 m 3 
 

Table 6.-Depth distribution of VME indicator taxa by 200 m strata. 
TAXA < 800 m 800-1000 1000-1200 1200-1400 1400-1600 > 1600 m 
AJZ       
AQZ       
ATX       
AXT       
BCD       
BRQ       
BZN       
CSS       
CWD       
CXY       
GGW       
HQZ       
NTW       
OOY       
PFR       
SSY       
ZOT       

 
 
 
Total incidental catches of benthos taxa were aggregated in a total impact by set instead 
by segment for representation, in order to integrate those sets carried out at night (when 
line segmentation had not been used by collectors) with the diurnal sets (data by 
segment). The maximum impact in a single set was 7.4 kg per set (Figure 4) within area 
“D2”, being most of sets lower than 1 kg. This measure of impact should be considered 
as low according to CCAMLR criteria, who define a Risk Area of VME-Indicator Data 
as an area where 10 or more VME-Indicator units (defined as either one liter or one kg 
of organisms) are recovered within a single line segment. Note that analyzed data are 
related to the whole longline instead of a segment (1200 hooks of longline), which 
means that no CCAMLR threshold was reached, also considering the whole longline.  
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Figure 4.- Quantity of VME-indicator organisms (kg) by haul found in the Spanish 2010 cruise by set. 
 
A total of 17 taxa of benthic organisms were identified during the cruise (Figure 5) with 
a total weight of 93.5 kg, being the GGW-Order Gorgonacea (47.9 kg-51.2%) and PFR- 
Phylum Porifera (29.7 kg or 31.8 %) the two predominant taxa. In figure 5 size of pie 
graphics are proportional to the benthic catch by set. The Gorgonacea was the most 
representative group in the samples. Most of Porifera collected were skeletons of 
demosponges, but only few specimens were alive. Geographical distribution of taxa 
shows a great proportion of Porifera South Discovery and Meteor, while Gorgonacea 
are the most representative taxa in the western area (“D3”). 
 

 
Figure 5.- Location of benthic samples by taxa in 2010 

 
 

  
 
DISCUSSION 
 
Several exercises about ratings the habitat impact for fishing gears have been made 
(Jennings et al., 1998), some of them based in the Chuenpagdee scale (Chuenpagdee et 
al. 2003; Foley et al. 2010; NZ Ministry of fisheries, 2008). According to this scale, the 
bottom longline’s impact on benthos community is medium (30 of 100) with a 
moderately stringent policy.  
 
Research on fishing impact are abundant for trawling gears (Althaus et al., 2009; 
Jennings et al., 1998; Bongiorni et al., 2010 ) but  not for other gears such longline or 
traps.  
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The trigger level of VME catches should be implemented according to the capability of 
every gear to catch benthic organisms’ sensitive of being a VME, and they might be 
even of a different order of magnitude depending on the gear. For example, to study the 
sponges distribution in the NAFO area they have found catches on bottom trawl bigger 
than 1 000 kg per tow (Fuller et al., 2008), amounts almost impossible to achieve in a 
longline or trap set. Although catches quantities of benthic organisms of the longline or 
trap sets are much lower than the trawlers, the impact on VME should be evaluate in a 
different manner due to the differences in accessibility (able to fish over a hard  and 
sharply bottom or in places where trawlers cannot access)  In this sense, it will be useful 
the revision of the current VME catch trigger levels within the SEAFO area (800 kg of 
live coral or 60 kg of sponges), hardly achievable by the longline or trap fleet, according 
to the potential benthos catch of the different gears, as it has been suggested by the 
SEAFO WG on VME in 2009 and under consideration by the SEAFO Commision in 
2009.  
 
In Figure 6 we appreciate that only two taxa represent almost the 83% of the total 
impact on benthos organisms in this region. Actually, in CCAMLR are under 
consideration some points with respect to the implementation of Conservation Measures 
22-06 and 22-07. The current trigger levels (i.e. 10 kg or 10 litres) were likely to be too 
high for ‘light’ taxa, but there was insufficient information to suggest an appropriate 
new level, and that separate trigger levels may also need to be developed for encounters 
with rare and unique populations.  
  
The effects on taxa of VME also differ by the configuration of the gear. The Workshop 
(CCAMLR, La Jolla, 2009) did acknowledge that simply on the basis of the 
characteristics of the gear, especially the potential for movement of the mainline and 
hooks during the soak period, there was considerable potential for differences in the 
interaction of the gear with benthic organisms. A framework to assess the impact for 
bottom fishing methods in the CCAMLR area was presented at the workshop (Sharp et 
al. 2009), which recognized that this framework was potentially very useful to compare 
the relative impacts of fishing operations using different gear or operating in different 
locations. 
 
The double line Spanish style long-line have positive buoyancy, so the mowing or 
sweeping effect of the gear’s movement over the sessile benthos would be lower than 
other gears, even though not all the benthos could be recovered as a catch.  
 
Knowledge about VME location in the SEAFO area is scarce. Data from the fishery 
could be very useful for the identification and location of VME, especially in those 
areas where possibilities of research surveys are scarce. Although CCAMLR SC in 
2008 noted that fishing gears are likely to be poor sampling devices of VME taxa, the 
Scientific Committee agreed that the presence of VME taxa or indicators of VMEs in 
samples from any of these methods would be the evidence that VMEs could be present. 
However, it also agreed that the absence of VME taxa or indicators of VMEs in the 
samples did not necessarily represent an absence of VMEs. The degree to which this 
could be concluded would be dependent on the selectivity and sampling efficiencies of 
gears. 
 
Temporal and spatial scales are extremely important when considering the ecological 
impacts of bottom fishing on VMEs. An area of 0.5° latitude by 1.0° longitude has been 
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endorsed by the Scientific Committee as appropriate for risk characterization (SC-
CAMLR, 2008) although smaller spatial scales may be needed (Martin-Smith, 2009). 
Figure 6 shows the results of application of CCAMLR protocol in the Ross Sea in 
Subarea 88.1, where two fine scale rectangles has been defined after several risk areas 
(1 mile) communication from fishing vessels. 
 

 
Figure 6.- Risk areas (1 mile) based on notification of VME “encounters” and fine scale rectangles in 
Subarea 88.1 from the 2009/10 season. 

 
 
 
REFERENCES 
 
Althaus, F., Williams, A., Schlacher, T.A., Kloser, R.J., Green, M.A., Barker, B.A., 
Bax, N.J., Brodie, P., Schlacher-Hoenlinger, M.A., 2009. Impacts of bottom trawling on 
deep-coral ecosystems of seamounts are long-lasting. Marine Ecology Progress Series 
397, 279–294. 
 
Beyer H.L.. 2006. Hawth’s Analysis Tools. (http://www.spatialecology.com/index.php). 
 
Bongiorni L., M. Mea, C. Gambi, A. Pusceddu, M. Taviani, R. Danovaro, 2010. Deep-
water scleractinian corals promote higher biodiversity in deep-sea meiofaunal 
assemblages along continental margins. Biological Conservation Vol.143-7 (2010):   
1687 – 1700 
 
CCAMLR, 2008. Report of the Twenty-seventh Meeting of the Commission 
(CCAMLR-XXVII). CCAMLR, Hobart, Australia. 201 pp. 
 



 12

CCAMLR-SC XXVIII/10.  Report of the workshop on Vulnerable Marine Ecosystems 
(La Jolla, CA, USA, 3 to 7 August 2009)  
 
CCAMLR Conservation Measure 22-06 (2009). Bottom fishing in the Convention Area. 
Adopted at CCAMLR XXVIII, Hobart, Australia.  
 
CCAMLR Conservation Measure 22-07 (2009). Interim measure for bottom fishing 
activities subject to Conservation Measure 22-06 encountering potentially  
vulnerable marine ecosystems in the Convention Area. Adopted at CCAMLR XXVIII, 
Hobart, Australia.  
 
Foley N., Tom M. van Rensburg , Claire W. Armstrong (2010). The ecological and 
economic value of cold-water coral ecosystems. Ocean & Coastal Management 53: 313-
326 
 
Fuller S. D, F.J. Murillo Perez, V. Wareham and E. Kenchington. Vulnerable Marine 
Ecosystems Dominated by Deep-Water Corals and Sponges in the NAFO Convention 
Area. SC WG on the ecosystem approach to fisheries management – may 2008 
 
Jennings S., Kaiser M.J. The effects of fishing on marine ecosystems (1998). Advances 
in Marine Biology, (34), pp. 201-352 
 
Martin-Smith K. A risk-management framework for avoiding significant adverse 
impacts of bottom fishing gear on vulnerable marine ecosystems. CCAMLR Science, 
Vol. 16 (2009): 177–193 
 
New Zealand Ministry of Fisheries, 2008. Bottom Fishing Activities by New Zealand 
Vessels Fishing in the High Seas in the SPRFMO Area during 2008 and 2009 
 
Parker, S., D. Tracey, E. Mackay, S. Mills, P. Marriott,O. Anderson, K. Schnabel, D. 
Bowden and M. Kelly. 2008. Classification guide for potentially vulnerable invertebrate 
taxa in the Ross Sea longline fishery. Document WG-FSA-08/19. CCAMLR, Hobart, 
Australia. 
 
Ramos A., R. Blanco, M. González, P. Ríos, S. Soto, M. Varela, F. Ramil.2009.  
Identification guide for corals and sponges for use by sea-going observers in the 
SEAFO Convention Area. SEAFO, September 2009.  

 
Sarralde R, L.J. López-Abellán, Pablo Durán Muñoz, I. Figueiredo, C. González, 
S.Iglesias and X. Paz, 2009. Exercise of recovery available historical data from Spanish 
and Portuguese fleets to analyze partial fishing footprint in the SEAFO area. SEAFO 
SCR Doc 02/2009 
 
SEAFO. 2009. Conservation measure 17/09: on Bottom Fishing Activates in the 
SEAFO Convention. South East Atlantic Fisheries Organisation, Walvis Bay, Namibia. 
 
SEAFO. 2009. South East Atlantic Fisheries Organization report of the 6th annual 
meeting of the Commission, Walvis Bay, Namibia, 2009.  
 



 13

Sharp, B.R., S.J. Parker and N. Smith. 2009. An impact assessment framework for 
bottom fishing methods in the CAMLR Convention Area. CCAMLR Science, 16: 195–
210. 
 
Smith, W. H. F., and D. T. Sandwell. 1997. Global seafloor topography from satellite 
altimetry and ship depth soundings, Science, v. 277, p. 1957-1962, 26 Sept. 
 
SP-08-SWG-DW-01 Revised Draft SPRFMO Bottom Fishery Impact Assessment 
Standard 
     

 
 
 
 
 
 
 


