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SMART SCIENTISTS - SMART FISHERMEN

WORKING WITH COMMERCIAL FISHERMEN TO
SOLVE THE MYSTERIES OF THE OCEAN

Bruce G. Hatcher, Ph.D.

Chair in Marine Ecosystem Research, Cape Breton University

WOC - MEOPAR : Smart Industry Smart Ocean Workshop

Montreal, Quebec, 27-29 May, 2014
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WOC CCFl Smart Fishing Vessels

Workshop. St. John's Nfld. Sept. 2013

Summary Input: The group agreed that there is a place for the
iIndustry 1o collect scientific data for release and that the types
of data collected should be basic at the beginning and
possibly include bottom temperature, depths, substrate type,
species identification and size and catch per unit of effort. The
group identified a number of challenges to the opportunity of

collecting this kind of information including:
Sharing of data and clarity of use
Quality assurance parameters and electronic compatibility

How to accurately report catch and discards in real time

Overlapping jurisdictions
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From whence | speak

1974
1984:
1990:
1994:
1998:
2000:
2005:
2009:

2011

Lobster fishery, St. Margaret’s Bay, Nova Scotia

% THE UNIVERSITY OF

Rock Lobster fishery, Western Australia % ’\29 WESTERN AUSTRALIA

Scallop fishery, South shore, Nova Scotia

Coral reef fisheries, Caribbean Sea iiii @;M

Coral reef fisheries, Red Seq, Eritrea
CBCL LIMITED

Tuna fishery, Maldives g £

Benthic fisheries, Scotian Shelf (Louisbourg Seafoods Ltd)

Ground fisheries (FRCC), Atlantic Canada

. Artificial Reef fisheries, Sydney Harbour, Nova Scofic SYDNEY PORTS

FIRST PORT, FUTURE PORT
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A TWO WORLD VIEWS?

SCIENTISTS" OCEAN FISHERMEN'S OCEAN

IS ENDLESSLY FASCINATING
FOCUS IS THE ECOSYSTEM

IS WORTH KNOWING FOR ITS
OWN SAKE

CAN BE UNDERSTOOD

IS PROBABLISTICALLY
DETERMINISTIC

SUSTAINS LIVELIHOODS

IS OPAQUE, DANDEROUS AND
FOREIGN

SUSTAINS LIVELIHOODS
FOCUS IS THE TARGET SPECIES

AFFORDS AND INDEPENDENT
LIFESTYLE

DEMANDS RESPECT AS AN
ADVERSARY

CAN BE FIGURED OUT

IS OPAQUE, DANGEROUS AND
FOREIGN

STIMULATES CURIOSITY
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http://www.mar.dfo-mpo.gc.ca/Maritimes/Oceans/OCMD/Atlas/
Fisheries#Herring

Herring Landings (1999-2003)
Debarquements de hareng (1999-2003)
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http://www.mar.dfo-mpo.gc.ca/folios/00252/images/Ig_img062.jpg

Crab Landiﬁgs (All Species) (‘.1999-2003)
uements de crabe (toutes espéces confondues) (199
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ATLANTIC FISHERIES

OYSTER TONGS ESTUARY 1-100M S)

SEA URCHIN DIVER ROCKY REEF 10M-1KM 25
LOBSTER POTS BROKEN BOTTOM  0.1-10KM  5-40
S-CRAB POTS FINE SEDIMENT 10-140KM  40-180
S-CLAM HYD-DREDGE COARSE SEDIMENT 50-100KM  20-40
SCALLOP DRAG COARSE SEDIMENT  30-160KM  20-80
SHRIMP TRAWL FINE SEDIMENTS 30-920KM  30-120
HALIBUT LONGLINE MIXED SEDIMENTS ~ 10-80KM  30-100
REDFISH TRAWL BROKEN BOTTOM  10-60KM  80-300
HERRING SEINE MIXED LAYER 5-140KM  5-20

SWORDFISH HARPOON SURFACE WATERS  20-200KM  0-5m



S 6‘ O r InS[/. 7

be (( O .
5 %
N\A

FOR ECOSYSTEM RESEARCH

CAPE BRETON UNIVERSITY = e

COASTAL SKIFF 4-8 1-2*
COASTAL *F-G BOAT  9-14 2-4%
OFFSHORE F-G BOAT  15-20 3-5*
SEINER 15-25 4-5
LONG-LINER 15-25 4-6
DRAGGER / TRAWLER 20-35 5-8
TRAWL SHIP 35-60 10-25
FACTORY SHIP 60-100 20-60

*F-G = FIXED GEAR / * O-O = Owner-Operator

1

1-2
1-5
2-6
=7
4-8
10-15
15-30

10

25
100
75
200
300
500
1,000

FISHING (SAMPLING) PLATFORMS

25
25

10
25
50
3,000
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DATA COLLECTION SCALES OF

OBSERVATIONS FROM FISHING VESSELS

Transit Ambit for horizontal time series of Th to10d duration,
and 10 to1,000Km length

Concentrated Fishing Effort Intensity of 1 to 10d duration,
and 5 to 50Km?2 length.

Fixed gear sampling intensities of 25 to 500 sets.km=2.d".

Mobile gear sampling intensities of 0.1 to 4km? swept.d

The intensity of sampling opportunity in the fishing industry is
inversely proportional to distance from shore (primarily in the
370km wide EEZ), and directly proportional to the societal
and economic value of the ocean space. [Most peoples’
ocean is close to the coast].
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Calculating SecondoryProduc’anry IN

the Morien-Mira bays of Cape Breton

Spatially explicit Assessment of the Commercial Fishery
Yields, Productivity and Fishing Activities in the Area of the
Donkin Export Coking Coal Trans-shipment Project

Partnered with 25 owner-operator
fishermen in the coastal fishing
fleets of Port Morien, False Bay and
Main-a-Dieu.

Lobster, Rock Crab & Scallop
fisheries during 2012 & 2013

Student observers on 38 trips
measured meteorological & water
column afttributes, and recorded
depth, substratum type, and counts
of all catch at 8,300 sites of gear
sets over 300km? of ocean space.

Bruce G. Hatcher, Ph.D.
Jesse MacDougall, B.Sc.
Gary Pardy, B.Sc. Adv.Dip.

Bras d’Or Institute for Ecosystem Research
Cape Breton University
1250 Grand Lake Rd., Sydney, N.S. B1P 6L2

N.B. This Copy belongs to the Bras d’Or Institute Library

Bras d’Or Institute for Ecosystem Research Publication No. 50: 50pp.



5120000

5114000

5108000

5102000

5096000

274000 292000 298000
T 1 ',
L o Donkin fishing samples 2012-13
. A ]
\
7N . 8 Or Ing,.
3 s > > {/(‘
- J G <
‘p’/{qﬁ:’?"_f %k %
o A ) — A = e S S S - ‘)
N IntegralGeomatics "
N X CAPE BRETON
s UNIVERSITY
N ;2; N /'}ﬁ--\.f iy | _
o ra Port‘Morlen Y
! Lobster boats: 37 /¢
| Rodk Crab boats: 1 g&
— T .J"
D s S T b
S je‘ %
L NS SN
: - _‘-:' B 00R00 %8
.Lh,lv { go Q 8 30
Y 7 . NP A %00 %
s 2= 4 S S|E & Ry, o
[ False Bay oc.(;w-' ; %}o °
ey Lobster boats: 12 {4 4x. j &
; E :_ i oyyoo
(S ¢ j $o° oon®
e :
AP
P
=1 -
Al .
ey Harb
«H}?;,\ ©  Harbours
S, A . ¢ CrabGear Sets
-y ),,.-/:&x:__,_., -~ Main-a-Dieu A ©  Lobster Gear Sets
AN 2 £y - e ,
3 :-\-‘;? 7Y Lobster boats: 10 |, 2 L_\_ﬂ__\_\ﬁ S SN Scallop Trawds
iy Rock Crab boats: 4 : ' 2 L '1 R S U
20 _./ G @ f 1‘( o Y H v AL
rfr-—- > = e Scallc\;p boats: 12 |+ ° “@g %88 02000 - Lt ‘\:l’\g 0 1.5 3
I {x,,jf :b “\ & 0880%33300 1 L L L 1 L L
24 g B s 0050083 & s
‘e - \ M l
T
274000 280000 286000 292000 298000

5120000

5114000

5108000

5102000

5096000



5120000

5114000

5108000

5102000

5096000

274000 280000 286000 292000 298000
1 1 1 1 1

O
L Sampled Lobster fishing Effort Density
2012 - 2013

?° e Ins{’é‘o
2 © . @
——————— IntegralGeomatics"
CAPE BRETON
UNIVERSITY

Lobster Effort Density
pot-hauls / Km’

[ Jo-50

[ ]50-100 =
] 100-160 W@E
I 160 - 250 "%
B 250 - 460 S

-
L _ ,Areaof Interest

|}
5114000 5120000

5108000

5102000

|:| Area of Operations
0 2 4 8
L I 1 I 1 1 1 I |
Km
T T T T T
274000 280000 286000 292000 298000

5096000



5120000

5114000

5108000

5102000

5096000

274000
1

280000
1

286000
1

292000 298000
1 1

Sampled Lobster Catch per unit Effort
2012 - 2013

610" InSf//

% @
IntegralGeomatics

CAPE BRETON

& rac.

UNIVERSITY

S
>
&

5120000

5114000

Lobster Catch per unit Effort
total # crabs / pot-haul

[ Jo-075

[o75-18 .

[ ]18-29 W@E
B 29-438 "<
B ss-95 S

L : ]Area of Interest
|:| Area of Operations

5108000

5102000

I
280000

1
286000

I 1
292000 298000

5096000



. 6’ O r Insf//
£ G
Q )

FOR ECOSYSTEM RESEARCH
CAPE BRETON UNIVERSITY

MATCHING FISHERIES & OBSERVATIONS

SEINE & HARPOON SURFACE TEMPERATURE, SALINITY & pH
SHALLOW BENTHIC SUBSTRATUM - VISUAL

BENTHIC FIXED GEAR DEPTH & SUBSTRATUM - SOUNDER
SURFACE & BOTTOM TEMP. & SALT'Y.
VERTICAL CTD, PH, O, & NO4; PROFILES
DETECTIONS OF ACOUSTIC TAGS
DENSITY OF CATCHABLE ORGANISMS (CPUE)

DRAG, DREDGE SUBSTRATUM - VISUAL & COMPOSITION
& TRAWL MULTI-BEAM BATHYMETRY
ALL BATHYMETRY, SEA STATE +++

BUT: how to get these ocbserving systems onto fishing vesselse
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- A'sc . g ADVENTURER

SignupforHITTCH as a

scientist.

Signup for HITTCH as an

adventurer.

=1 |
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Contact Us
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HITTCH PLAY, WITH PURPOSE.

We are a life-style driven, technology venture enabling the active and adventurous to capture data during their
recreational rituals to advance scientific possibilities

ADVENTURISTS SCIENTISTS



solution

EMPOWER CITIZEN SCIENCE
& ADVANCE RESEARCH




http://www.fsrs.ns.ca

SO FISHERMEN & SCIENTISTS
¢ =5)RESEARCH SOCIETY

the Fisheries Scientist Research Society has an excellent,
20y record of sourcing high quality, standardized ocean
science data with and for commercial fisheries.

Currently work with more than 50 fishing partners
(primarily owner-operator) across the Maritimes.

Oceanographic data: surface temp (sounders), bottom
temp. on gear and fixed coastal sites, CTD casts.

Lobster larval abundance, recruitment rates, moult
Index, size-at-maturity, meat quality, CPUE

Mackeral & herring tagging, Groundfish sentinel fishing
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WORKING WITH FISHERMEN

DEVELOP GENUINE RESPECT

GET TO KNOW THEM PERSONALLY [FAMILY] E |
UNDERSTAND THEIR MOTIVATIONS |
DON'T COST THEM MONEY WITHOUT PAYING THEM

KNOW THEIR GEAR AND ITS LIMITATIONS

ALLWAYS GIVE SOMETHING BACK [Teach them Something]

LEARN SOMETHING FROM THEM [LEK]
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QUESTIONS WE CAN REASONABLY

EXPECT fo ANSWER from FISHING VOO

What is the fine-to-meso-scale (100m to 100km) pattern of
key oceanographic metrics in intensely fished areas of the
coastal ocean? [e.g. see Morien-Mira Bay case study]

At what scales (if any) are the distributions and abundances
of exploited (and by-catch) species correlated with the
basic physical & chemical attributes of the water column
and the seabed? [the stuff of the master fisherman'’s
logbook! —where do we go when to catch the fish?¢]

What easily-measured bio-physical metrics can we use to
monitor the health of the ocean food production system®e

What is the value proposition for fishermen and fishing
companies to participate in such schemes?
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Challenges of using Smart Fishermens

Vessels to meet Ocean Data needs

Sharing of data and clarity of use: must be determined
by the data suppliers (the fishermen). Methods of

protecting IP exist. Social Science Required!

Quality assurance parameters and electronic
compatibility: becomes increasingly problematic as we
move from individual to regional to global studies.

How to accurately report catch and discards in real
time: use observers for best results, video monitoring for
more affordable results. [e.g. B.C. groundfish fishery]

Overlapping jurisdictions: should not be a problem if
data are supplied voluntarily.



