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1 Background

Hake/BGlproposes that there are a number of unsettled scientific issues which need to be addhedsesithe

impact of increases in the TAC allocations to hake longl{iamgroposed in Government Gazette, 2084 the

resource and the fishery can be said tosbdeen assessed. One of these issues is that there may be spatial
interactions between the two gear types, trawls vs longlines. These interactions may be competitive, implying that
where and when there are longline sets, there are few trawls and visave 2017,in order to reduceand

manage potentiatonflict, the South African Longline Hake Association (SAHLLA) and the South African Deep Sea
Trawling Association (SADSTIA) signed a code of conduct. The provisions in this agreement incl#igthheyfol Y &
another vessel is already about to deploy its gear or already fisthiedater vessel must immediately select another

' NBF I yR NI LISThdicongein$erd BMBaCf$rawd skidpers are prevented from setting their trawl at a
preferred location and time because of the presence of static gear, i.e. a longliis§ saiwl CPUE is less than it

would otherwise have been.

Two of the main implications of such a process and its impacts are, for the trawl fishery,

(a) potential for loweTACs from the @erational Management Plan {@P) than might otherwise have been
the case, and

(b) an increase in operational costs per ton of trawled hake.

However, aanumber of factors need to beonfirmedbefore one can conclude that such a reductiorCPUE is
occurring andif such a reduction is occurringghether it has a material impactThese are the following:

1. To demonstrate that the potential for competition is present, i.e. that the two fisheries overlap in space and
time such that there coulbe competition between them.
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2. That at an operationally meaningful time scale and spatial scale there is competition for space to fish, viz.

there is a negative relationship between the amount of effort for the two gear types.

That the competition refeed to above causes reduced CPUE levels in one or both fisheries

4. That the reduction in CPUE levels referred to above it sufficiently large to be a concern for further escalatior
of the extent of competition, as may occur if more of the TAC is allocatdthka longlining operations.

w

Two additional technical papers have been preparedios topic, viz. HAKE/P3 and HAKE/Phese paperaddress
the possibilities (1) and (2) described above, aadtain the followingesults

1 HAKE/PZ this document presets a number of high level data summaries which suggests that the degree of
overlap between the two fisheries is sufficientdoggest that there could be spatial competition between
the two fisheries

1 HAKE/P4 this document carries out more detailed ansdg and shows that at operationally meaningful
temporal and spatial scales, there is evidence of a negative relationship between the number of trawls and
the number of sets.

Neither of these documentsasquantified the cost of the negative spatial intetian that is highlighted in HAKE/P4
i.e. they do not address points (3) and (4) listed abdMee intention is that the International Panel of 2022 will be
asked for guidance as to how bestassess anduantify (3) and (4) The content of HAKE/P3 aRdlis as follows.

HAKE/PZarries out dirst analysis of the longline and deaga trawl CPUE datasets to determine whether the
spatial overlap between the two fisheries is such that the potential for spatial competition and conflict exists. Th
documentshows thatthere have been important changes in the distribution of hake longline effort between 1994
and 2021.These can be seen in the composite figure hEigure3. From a peak in 2006 the number of sets on the
South Coast (as defindéd HAKE/PBdeclines to a very low level by about 2015 and remains very low. The number
of sets on the West Coast increases from 2010 to reach a plateau by 2014 wisihisountil 2021 Error!

Reference source not founaxf HAKE/P8Top panel LHShows the point in time that a code of conduct between
SADSTIA and SAHLLA was signed to regulate competitgpate to fish at sea. The timing of this code of conduct
appears to be a logical result of an increase in recent years (at that time) of a large shift in longline effort from the
South Coast to the West Coast. The shift itself appears to be congmitbr€PUE trends shown Figure2, taken

from HAKE/P3 These illustrate declines in hake longline CPUE which may havettigvetocation of longline

fishing furher west in search of improved catch ratesthough input from the hake longlining fishery is that this was
not the case

Other Tables and Figures presethin HAKE/PBrovide additional outputs which shguvior examplgseeFigure3

here) that the number of hooks in use in the fishery increased substantially over time, and that fishingsepth (
Figure3 here) also increased over time. Both of these processes increase the potential for conflict between the two
fisheries.

HAKE/P3herefore confirms that at ehighlevel, there is potentialdr conflict between the two fisheries, and also
that changes in the dynamics thie hake longline fishergire such that the conditions for conflict have been
enhanced since about 2015, due to the increase in the number of hook and the length of lontfljressseell as an
increase in the spatial overlap between the two fishebiegh positionally and as confirmed separatelydwerlap in
the depth of fishing

HAKE/P4oesbeyond the leel of analysis in HAKE/R8determine whether there is evidence thdtd nature of

the trawl vs longline interaction much thatat an operationally meaningful temporal and spatial scale, the
competition for space is such that where and when there are more longline sets, fewes taltevlplaceand vice
versa The documentises a Kneans clustering algorithror alternatively a simple binning procedure to define
spatial clusters that have dimensions of tens of kilometrfeigiurel, bottom panel, shows the 200 cluster case, after
application of thedata trimmingproceduredescribed in HAKE/RZthis involves eliminating unimportant clusters
which jointly comprise less catch than other clustaend less than 5% of the catch in totdhese clustesare
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analysel day by day in the fishery for the period 2015 to 2020 to determine the relationship between the number of
longline sets and the number of trawlsThe results show, across different ways of defining spatial areas, that there
is anegative relationship between the number of trawls and the number of longline aethe level of Cluster_Day,

or Bin_Day; seeTablel andFigure4. This suggests that the two gear typesnpete for space to fish, such that the
presence okffort for one of the gear types associated with a reduction in the amount of efforptigyed for the

other gear type. One cannot conclude the direction of causality simply, viz. it is not clear whether setting longline
gear causes a reduction in trawl effort in an area on a particular day, or alternatively whether setting trawl gear
causes reduction in the longline effort in an area. Itis however relevant that the static nature of longline gear
means that while the gear is set, no trawl can crosddinglineacrossts entire length which is now greater than 20

km in length, on averag On the other hand, trawls do not occupy area in the same way and a longline set can wait
for a trawler to pass before setting. Once set, longline gear occupies the space for the duration of the spak time
typically 68 hours

These results all poiid a competitive relationship for space to fish between the two fisheries, trawl vs longline.
They do not quantify what impact this competition may have on the trawl or the longline CPUE levels, and this is the
next piece of work that is needed.
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Figurel. Top panel A scatter plot of the location of offshore trawls and hake longline sets by thepaoiid of thefishing evenbver all years.

Bottom panel For 2015 to 2020 only, following a run of thenkeans algorithm witt200 clustersafter datatrimming ¢ only those clusters
that make up 95% of the catch over all years shown..
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Merluccius paradoxus
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Hake Longlining: Number of Sets
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Figure3. Various tends in the longline fishery. Top LHS panel shows trends in theatotablnumber of sets split between the West and the
South Coasts, and in total. Top RHS panel shows trends in the total number of hooks per year, again split between tidethéeSbath

Coasts, and in total. Bottom LHS shows the trend in the mean set [pagmnum in the hake longline fishery. Bottom RHS panel shows the
trend in the mean fishing depth per annum in the hake longline fishery.
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Tablel. GLM based estimates of the slope of the covaridienber of sets (n(SETSphen the dependent variable is the number of drags
Of dzZa U SN&R @

(n(DRAGS)). For these analyses a record represents a single Cluster_Day or Bin_Day combination which is a recorddecmiae [dest
one drag or one set in that Cluster_Day or Bin_Day. For either of th@ClDay only, or Cluster then Bin_Day data preparation and spatial
definitions the data are first reduced to the highest ranked (by green weight catch) clustech wigike up 95% of the total hake catch over
the period 2015 to 2020 inclusive. This involves 1274oor50) clusters when the-Kheans algorithm used a predefined and fixagmber of
and kmeans clustersr (b) only n(SETS). Two bin widtptions were explored when implementing tiBn_Daystep, either 0.2 degrees or

0.05 degreegwhere a degree at the applicable latitude is approximately 10Q kot)only for the 200 and 500 cluster options.
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Use of actual longline set data
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Use of artificial longline set data, a random sample of 7% of the trawl data

Figured4. Top panel:For the 200, 300 and the 500 cluster cases, a plot of the number of drags (n(DRAGS)) vs the number of sets (n(SETS)) &
the resolution of Cluster_Day®ottom panel: For the 200, 300 and the 500 cluster cases, a plot@htimber of drags (n(DRAGS)) vs the

number of sets (N(SETS)) at the resolution of Cluster_dngse for this case the sets ar@random selection of 7% of the trawls and the

true longline set level information has been excluded from the calculation&s stated theop half of each of the two panekhow the

F SN} 38 ydzYoSNJ 2F RNI 3a 2y GKS & FEA& FT2N IADSYy Wy devabBded exget a S
that larger dots represent more than one value (wharealue is a Cluster_Day) as indicated by the legend




