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CONDUCTING A CONSEQUENCE SPATIAL ANALYSIS (CSA)
INTRODUION

In light of the MSC requirements for écertification of the Patagonian shrimpn-shore
fishery, aspertaining to Principl€ about environmental impacts of &hfishery, it is necessary
to perform a risk analysis of thateractions of the fishery with théabitat In this case, the
method described in chaptePFof the MSC Certification Requirements vl be used
(Conduweting a consgquence spatial analysis (C%4dag.89).

The analysis includefour steps and implies th allocation of scores to thosattributes
established by thestandard which are specifiedn each one of the tables that will appear
throughout the document The steps are the following

1 Stepl: Defining the tabitat: The habitat isdescribal including features such as type
of substraim, geomophology andiota characteristics

1 Step2. Scoring of Consequencatributtes: The productivity of thehabitat and the
interaction of thefishing geawith the habitat aretaken into account

f Step3. Scoring of Satial Atributtes: Thefishing gea® & ¥ 2 2 (i inDNJenapadd & LJ-
the likelihood of the fishing ge@ncounteringthe habitatare considered here

1 Step4. Fnal Score Once stepsl-3 have been performedhe scores of eachtributte
areincluded in theExcekpreadsheet approved by tHdSCin order to obtainthe final
scorec Pl 2.4.1 CS.
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1. HABITAT DEFINITION

1.1 Define habitat according to type of substratugpeomophology andiota
characteristics

ThePatagonian shrimfPleoticus muelleyonshorefishery n waters of the province of Chubut
is linkedto sea bottoms with substratum composed of fine sedimestgch as sand or mud
The geomorphology of thesseébeds is flat with a surface of simple structure arldw-
encrusting invertebrate communitigBastida , Roux, Blartinez, 1992)

Tablke 1. PF9:SGB habitat nomenclaturé?g.90.(MSC, 2014)

Substratum Geomorphology Biota
Fine (mud, sand) Flat Large erect
« Mud (0.1 mm) + Simple surface structure Dominated by:
« Fine SEdimeﬂtﬁ{D. 1-1 mm} L] Unl‘lppledlf‘ﬂat M Large andfor erect sponges
» Coarse sediments (1-4 mm) | « Current rippled/directed « Solitary large sponges
scour + Solitary sedentary/sessile
« Wave rippled epifauna (e.g., ascidians/
bryozoans)
+ Crinoids
« Corals
¢ Mixed large or erect
communities
Medium Low relief Small erect/
+ Gravel/pebble (4-60 mm) ¢ Imregular topography with | encrusting/burrowing
mounds and depressions | Dominated by:
+ Rough surface structure -
+  Debris flowfrubble banks | * g’p“;i"d;g“"“m“"g
¢« Small, low-standing
sponges
¢ Consoclidated (e.g.,
mussels) and

unconsolidated bivalve
heds (e a0  scallons)

+ Mixed smallflow-encrusting
invertebrate communities

+ Infaunal bioturbators

Large Outcrop Mo fauna or flora

¢+ Cobble/boulders (B0 mm-3 | « Subcrop (rock protrusions | «  Ne apparent epifauna,
m) from surrounding sediment infauna, or flora

+ lgneous, metamorphic, or <1 m)
sedimentary bedrock (>3 m) | « Low-relief outcrop (<1 m)

Solid reef of biogenic ongin

+ Biogenic (substratum of
biogenic calcium carbonate)

+ Depositions of skeletal
material forming coral reef
base

High relief

+ High outcrop (protrusion of
consolidated substrate =1
m)

+ Rugged surface structure

Flora
Dominated by:
s Seagrass species
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1.2. Classificatioof Bionme, Subbiome and their features

The Biome types suggested byetstandard are determined by the dep#t which the catch of
the target specieccurs The Patagonianshrimp onshorefisheryin Rawsorinteracts with
two different biomes a) coast (0-25m) and b) shelf (25200m) The Subbiome is more
specific the fishery is linked tdwo sub-biomes: a) coastal marginthat includes the first 25 m
depth (<25m) andb) inner-shelf (25-100m).Thefeatures of thee biomes and sub-biomes are
of the sediment plains type

According to the lasNB L}2 NI  F NP Y ard KiServ&dPtoam fdr thé 2012016
fishing seasorthe depthof catchwas ketween20.8 and62.5m in the period Decembe2015-
- April 2016 (CeDePesca & FCGNUNPSJB, 20163nd between 25 and78m from October-
December2016.(CeDePesca, 2016)

Tabk 2.PF10: List of example biomes, shlomes, and featuresPg.91. (MSC, 2014)

Biome Sub-biome | Feature

Coast (0-25 m) Coastal margin (<25 m) Seamounts

Shelf (25-200 m) Inner shelf (25-100 m) Canyons

Slope (200-2,000 m) Outer shelf (100-200 m) Abyss

Abyss (>2,000 m) Upper slope (200-700 m) ~

Mid-slope (700-1,500 m) Sediment plains

Sediment terraces
Escarpments
Plains of scattered reef
Large rocky banks

2. CONSEQUENCE ATTRIBUTES

The consequencattributes are divided into two groups Habitat-productivity attributes and
gearhabitat interaction attributes. Each groupontains, in turn, severadttributes that will
receive a specific score

Tablke 3. PF11: Consequence attributd®y. 91. (MSC, 2014)

Habitat-productivity attributes [ Gear-habitat interaction attributes

1. Regeneration of biota 1. Removability of biota
2. Natural disturbance Removability of substratum
Substratum hardness

Substratum ruggedness

o @ N

Seabed slope

2.1HabitatProductivity
2.1.1. Regenet®n of Biota

This atribute receives a score according to the recovery rate ofttiséa associated withthe
habitat using avdable data about age, growth andcolonization. In the case of absence of
specific data, sin this casescores are assigned using proxies@aggested by the standard
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Studies have been performed to identify the invertebrdiéeinarelated to the sea bottoms
where the Patagonian shrimcatch takes placdn 1997 Rouxand Fernandezcarried out a
survey, trying to identify the features of the Patagonian shrimp fislgraundsin the San
JorgeGulf and the Patagonianoastline This survey showed that the benthic invertebrate
fauna related to the fishing grounds included communitiesf molluscs, ehinoderms
polychaetes bryozoans melenterdes, sponges alga, nemerea, brachiopod echiura and
chordata Currently, the identification of théycatch of tke coastal Patagonian shriprfishery

in Rawsonhas confirmed thedescription madein that survey Indeed, the FIRa hy o 2 | NR
Observers fgram found that the benthic invertebratéauna includes algaetunicates,
sponges cnidarans echinoderms annelids andcrusiaceans (CeDePesca & FCNJNPSJB,
2016)

Tabke 4. Description of the invertebrate bgatch, rate of ocurrence per group or species, rate of ocurrence per
abundance category: Do (dominant), Ab (abundant), €orimon), Ra (rare) y MRa (very rare) and rate of
ocurrence(CeDePesca & FENNPSJB, 2016)

Nombre dentifico Grupos/Espedies "  f0 do sb 0 m mr Encal ;:; Desc.
Algas 3 284 623 377 100
Urocordaden Tunicados Asddias 220 %14 04 35274 478 209 100
Porfercs Esponjas 7 310 S00 S0.0 100
Tedanio sp. Esponja Amanlla 18 19% 83 167 100
Cricdaricn Medusa 1 o8 100 100
Anemona M e 647 353 100
Easuridos Equiurido 4 603 100 100
Arwe e Tubos y gusancs poliquetos 46 1983 609 381 100
Aphrodite longicomnis Raton de mar 38 1638 $79 Q1 100
Eqsncderman Arbacia dufresnel Erizo Verde 17 11 41 58 100
Pepinos de mar 1 47 91 727 182 100
Estrelia o nw 102 88 100
Estrella Amarilla 1 o4 100 100
Calyptraster sp. Estrella carnosa 7 im 100 100
Comasterias kurida Estrella comasteria 1 e Q9 511 100
Acodontaster sp. Estrelia Gris 20 &8 300 M0 100
Estrelia Naranja 3 28 M0 &0 100
Paronia sp. Estrelia Roja 1 04 00 100
Odontasteridae Estrelia sheriff 8 318 1285 s 100
Moo - Svalves Almeja 4 1Y 89 578 13 100
Vieira 2 08 0 100
Moiuscos - Gusterapods Caracol 1 o4& 100 100
Nudibranquio 47 2026 617 383 100
Fisurela 16 6% 100 100
Meduncos - Cefalopodos Iex argentinus Calamar 74 31190 89S 787 M9 100
Loigo sp. Calamarete 178 wn 17 742 242 11 34 955
Semirossia tenero Sepia 1 04 100 100
Pulpo colorado 1 04 100 100
Octopus tehueiche Puipito 7 am 226 M4 143 87
Pulpo 9 3im 100 100
Pulpo de dos hileras 0 43 00 100
Pulpo de una hilera 1 43 100 s0.0 100
Cnteces

Stomatopoda Pterygosquiio Meterosquilla armata 1 o4& 100 100
Decapods - Dendrebeanchiata Pelsos petrunkewitchi Peiso 20 862 100 200 300 400 100

Pleoticus muelieri Langostino m 100 %00 65 34 N¥E6 04
Decapods - Munida subrugoso Bogavante ¥ 1882 389 61 100
Decapods - Beachyarn Ubidodiea granaric Cangrejo arafia 127 s474 08 45 S6&7 100
Leurocydus tuberculosus Cangrejo arafia chato 3 a9 87 913 100
Eurypodius lotreillel Cangrejo arafia peludo 12 sy 333 667 100
Ovaolipes trimoculotus Cangrejo Nadador 84 ¥21 12 226 M2 100
Pekorion spinosulum Cangrejo Tractor 3 a9 652 348 100
Plotyxanthus patagonicus Necora 183 7888 05 Q1 54 100
Rochinia grociipes Cangrejo Rochinia 4 1n 100 100
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Tabk 5. PF12: Scoring regeneration of biota based on age, growth, and recolonisation of Bigpa.(MSC, 2014)

Sub- Using available data Using surrogate when data are not available
biome
Annual | Less More No epifauna | Small erect/ Large erect Large erect Seagrass Crinoids/
than than encrusting (sponges) (ascidians and communities/ solitary/mixed
decadal | decadal bryozoans) mixed faunal communities/
communities/ hard and soft
hard corals corals
Coastal 1 2 3 1 1 1 1 2 1
Mangin _ t-————--F-=-sssoqeo—mmeeedeeeaoo oo | 2
(<25 m)
Inner 2 3 4 2 2 2 2 2 2
shelf (25- Lo ol s >
100 m)
Outer 1 2 3 1 1 3 2 3 3
shelf
(100-200
m)
Upper 1 2 3 1 1 3 3 3 3
lope
(200-700
m)
Mid-slope | 1 2 3 1 2 3 3 3 3
(700-
1,500 m)

1 In the coastal marginsub-biome, with presence of smallow-encrustingbiota, the
categorycorrespondso ¢ a YI £ £ S NB Oriithe tablg Thevddazeiithetevéa
scoreof 1.

1 In the inner shelf sub-biome, with presence of small lowncrusting biota the
categorycorrespondso ¢ & YI £ £ S NBOriithke tably Thevdlage iithetevea
scoreof 2.

2.1.2Natural Disturbances

Biota susceptible to natural disturbancegypical of the associatetiabitat, has tte intrinsic
capacity of recovering at a faster or slower rateuch disturbances are due to factors such as
tides, local currentsstorms or wavesThe habitat depth is the key factor that determines to
what extent thebiota could be affected

Gulfs ancpeninsulaslocated in the Patagoniararea work asy a S R Atrgp&ysiie tR the huge
hydraulic energyroduced by the action ahe wide tides that influence the shelfThe coastal
zoneof the Argentinecontinentalshelf is under the influence of the Patagonian current that
flows between theMalvinascurrent and the coast The Patagonian current is a stable water
mass whose water temperatures range betweért and 16°Cand itssalinty between33 and
33.55. (Bastida , Roux, & Martinez, 1992)

Instead the area of the Argentingontinentalshelf located betweeierra de Fuegand the
ValdezPeninsula is considered as a transition area because it is under the strong influence of
the Patagoniaisub Antarcticurrent (Bastida , Roux, & Martinez, 1992)

Tabk 6. PF13: Scoring natural disturbandeg.94. (MSC, 2014)

Natural disturbance Regular or severe Irregular or moderate | No natural disturbance
natural disturbance natural disturbance

Natural disturbance (in || Coastal margin and Deep inner shelf and | | Slope (>200 m)
absence of information) ||shallow inner shelf outer shelf (60-200
(<60 m) m)
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In this case, we take the attributes describedn absence obpecificinformation, where the
scoresfor natural disturbance# the coastamarginand the innershelf isas follows

1 Coastal marginCoastal margin and shallow inner shet60 ), for ascoreof 1.
- Shrimp catch records during tH#9152016 fishingseasorwere composed of
sets conductedbetween 20.8 ¢ 55.2m depth. (CeDePesca & FCNUNPSJB,
2016)
1 Inner shelf Deep inner shelf and outer shé&0-200m), for ascoreof 2
- Shrimp catch records during ti20152016 fishingseasorwere composed of
setsconductedbetween60.7 ¢ 78m. (CeDePesca, 2016)

2.2 Interadion of habitat with the fishing gear
2.2.1.Remwability of hota

This attribute receives a scodepending o the likelihood of theattachedbiota receiving an
impact, being removed orkilled due to the interaction with the fishing geafhe hiotaQ a
vulnerability to tre fishing geardepends on features such ass weigh, size, robustness,
flexibility and species complexityrhus, those organismthat are big, erect, inflexible or
delicate are more vulnerable to removability or to physical damage than small, flexible or
burrowing organisms

Tabk 7. PF14: Scoring the removability of biotdtributes. Pg. 95.(MSC, 2014)

Low, Erect, Tall,

robust, medium delicate,
small (<5 (<30 cm), large (=30
cm), moderately = cm high),
smooth, or rugose, or rugose, or
flexible inflexible inflexable
biota biota biota
OR OR OR
robust, moderately | delicate,
deep- robust, shallow-
burrowing shallow- burrowing
biota burrowing biota
biota

Hand 1 1 1

collection

Demersal 1 1 2

longhne

Handline 1 1 2

Trap 1 2 2

Bottom gill 1 2 3

net or other

entangling

net

Danish seine 1 2 3

Demersal 1 3 3

trawd

(including

pair, otter

twin-rig, and

otter multi-rig)

Dredge 3 3 3

Considering that théiota assodited to fishing grounds both in éhcoastal margin as well as in
the inner shelf includes a mix of small l@ncruging invertebrate communitiegsee sections
1.1and?2.1.]) and thefact that thecatch is performed using demersal traythe score for this
attribute is

1 Coastal marginit receivesa scoreof 1.
1 Inner shelf it receivesa scoreof 1.
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2.2.2.Removabilityf substratum

The scoring of this attribute relates to the fragments of rockgoain that result from the
breaking of largerocks and the likelihood of the substratumbeing moved Fine sediments
are more vulnerable to impas because they are easier bemoved at the time of the impact
however, their resilience is bigger #m those substratums that include rock fragments and
sessilgfaunathat can be more easily affected’ he cumulative capacity of the fine substratum
seabedsand the presence of endobenthos faurfauried) makes them more resista

Some studiegRoux & Fernandez, 199¢Taimed that the shrimp fleet that operates in theSan
Jorge Gulf and the coastline othe Chubut province neither has an impact on the
sedimentobgicd composition noron the associatedaunathere established Data gathered
by the researchers indicate thathe seabedis similar to thosefound in other fishing grounds
from different seas. Moreover, they claim that the seabeds preseitormal characteristics
to be expected given the shrimp fishing activifie®However, according to the analysis
methodology given the high likelihood of removability of substratritis considered high risk

Tabk 8. PF14: Scoring the removability of substratum attributé¥). 95. (MSC, 2014)

Removability of substratum
Immovable | <6 cm 6em-3m
(bedrock (transferable) | (removable)
and
boulders
>3 m)

Hand
collection

Demersal 1 1 1
longline

Handline 1 1 1
Trap 1 1 1

Bottom gill 1 1 1
net or other

entangling

net

-
-
[

Danish seine | 1 2

Demersal 1 3
traw | >
(including
pair, otter
twin-rig, and
ofter multi-rig)

Dredge 1 3 3

Bearing in mind that the Patagi@an shrimp catch is performed using demersal tratdth in
the coastal margin as well as inetmner shelf with sub-biomes with flat geomomphology of
fine sediments,the type of grain being small in siggee sectiond.1 and 1.2)the scoring of
this attribute is

1 Coastal margin it receivesa scoreof 3.
1 Inner shelf it receivesa scoreof 3.
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2.2.2. Shstratum Hardness

The scoring of this attribute depends on thdbstratum composition Here we consider if the
seabed will degrade or not when it interacts with the fishing gelaris to be expected tht
thosesubstratumswith hard/rocky seabeds will be more resistant to thgpact.

The Argentine continental shelf presents fine and medium saridssome places there are
high percentages ofravel and bioclasté<2mm)derived from different invertebrategroups
(Bastida , Roux, & Martinez, 1992)

In the area betweenthe ValdezPeninsula andparallel 49°S,the sediment includes wide
diversity ofbioclasts,mostly those derived froomolluscsand bryozoans (Bastida , Roux, &
Martinez, 1992)

Therefore, these are soft beds whamolluscs, polchaetes echinoderms andrustaceans are
abundant In the area corresponding to theChubut coastline gravel and sand are
predomirant, of medium coarse compositionfavoring the establishment of benthi¢auna
with the predominance obryozaans, spongesand coelenterdes.

Tabk 9. PF15: Scoring the substratum hardness attributeg.97. (MSC, 2014)

Hard Soft (lightty Sediments
(igneous, consolidated, | (unconsoli-
sedimentary, | weathered, dated)
or heavily or biogenic)
consolidated
rock types)
Hand collection 1 2 3
Demersal longline | 1 2 3
Handline 1 2 3
Trap 1 2 3
Bottom gill netor | 1 2 3
other entangling
net
Danish seine 1 2 3
Demersal trawl 1
(including, pair, | ”
otter twin-rig, and  |---------—----- R N 1
otter multi-rig)
Dredge 1 2 3

The Patagonian shrimp catch takes place using demersal sriamthe coastal and inner shelf
subbiomes. Theplainscontainfine particle sedimentgsee sectiond..1 and 1.2). Therefore,
the scoring for this attribute is

1 Coastal margin it receivesa scoreof 3.
1 Inner shelf it receivesa scoreof 3.

2.2.3.Substratum Rggedness

The scoring of this attrilte is basedn the features of the reliefthe ruggedness and seabed
slope Thus, rugged seabeds and steep slope seabeds aradesssible to théishing gear
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The Argentineontinentalshelf presents aimpletopography before thd00mdepth, where it

becomes more complexThe Patagonian shelf presentadulations in areas where sands are

predomirant and lessuggedness in comparison with thehef in Tierra de Fuegovheremore
relief typesare to be foundwith steep slopes angeriglacialformations (Roux & Fernandez,

1997)

Table 10. PF15: Scoring the substratum ruggedness attributeg.97. (MSC, 2014)

Geartype | substatumruggeaness
High relief Low relief Flat, simple
(>1m), high | (<1.0m), surface
outcrop, or rough structure
rugged surface (mounds,
surface structure undulations,
structure (rubble, small | ripples),
(cracks, boulders, current
crevices, rock edges), | rippled,
overhangs, subcrop, or wave
large low outcrop rippled, or
boulders, irregular
rock walle)

Hand collection 3 3 1

Demersal longline | 2 3 3

Handline 2 3 3

Trap 2 3 3

Bottom gill netor | 2 3 3

other entangling
net

Danish seine 1 1 3
Demersaltrawl |1 3 »l 3
(including, pair, N
ottertwin-rig.and T

otter multi-rig)

Dredge 1 1 3

As the Patagonian shrimp catch takes place in seabeds without cloategoried assediment
plains(see sectiorl.2)the scoring for this attribute in the coastal margin and inner siself

1 Coastal marginit receivesa scoreof 3.
1 Inner shelf:it receivesa scoreof 3.

2.2.4Seabed Slope

The scoring of this attribute considers the impact on the habitat resulting from the slope
steepnessand mobility of the substratums after the interaction with the fighpigear The
degree ofslope is taken into account

The Argentinecontinental shelf is mostly homogenougpresening smoothslopes channels
and ridgeswhose origin is probably due to the presencesabmarire coatlines in former
times(Bastida , Roux, & Martinez, 1992)
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Tabk 11. PF15: Scoring the seabed slope attributBg. 97 (MSC, 2014)

Gearope sesbedsiope |

Low degree (<1): | Medium High degree
Plains in coastal | degree (1- | (>10).
margin, inneror | 10): Canyons in
outer shelf or Terraces in | outer shelf, or
mid-slope outer shelf | upper or mid-
OR or upper slope
terraces in mid- | S1P€ OR
slope seamounts/
OR bioherms in
coastal

rocky banks/

L ) margin, inner
fringing reefs in shelf or
coastal margin, ' :
inner or outer upper or mid-

slope

shelf, or upper or

mid-slope
Hand collection 1 2 3
Demersal longline | 1 2 3
Handline 1 2 3
Trap 1 2 3
Bottom gill net or 1 2 3
other entangling
net
Danish seine 1 2 3
Demersal trawl 1 2 3
(including, pair,
otter twin-rig, and
otter multi-rig)
Dredge 1 2 3

As the shrimp catch occurs in the coastal margin and ishelf, where there is no slope in the
continentalshelf(see sectiorl.2.) the scoring for thisttribute in the sub-biomes mentioned
here above is

1 Coastal marginLow degree of slope in &seabed(<1), plans in the coastal margitt
receivesascoreof 1.

9 Inner shelf Low degree of slope in the seabgdl),plains in the inner shelft feceives
ascoreof 1.

3. SPATIAL ATTRIBUTES

Dependig on the fishing gear usethe standard classifies the number of encounters needed
to cause an impact

According to the standard, in the case of the Patagonian shonghore fishery that uses
demersal trawls both in the coastal margin as well as in the inner,sief number of
encounters needed to cause impact would be

1 Coastal marginA single encounteis needed to cause impact
9 Inner shelf A single encounter is needed to cause impact.
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Tabk 12. GPF10: Number of encounters needed to cause imfag:t333.

3.1 Fishing gear footprint

The scoring of this attribute considers tfishing gear and the number of encounters needed
to cause impact on the habitat

Tabk 13. PF16: Scoring the gear footprint attribut®g.98. (MSC, 2014)

According to the standard and consideringethse d demersal trawls both in the coastal
margin as well as in the inner shelie soring for this attribute would be

1 Coastal marginDemersal traw} score3.
1 Inner shelf Demersal traw} score3.

3.2 Patial Overlap

The scoring of this attribute considers the spatial ovetepveen habitat distribution and the
extension of the areas where the Unit o§gessmen{UoA) operates in this case, the coastal
fleet.

January 2017 Pagel2of 17


















