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Objectives of Two Year Study

1) To determine the persistence of mechanical impacts of scallop dredging and
long-term ecosystem resiliency as a function of substrate type (e.g., sand,
sand/gravel, gravel/cobble)

2) To complete Before-After Control-Impact (BACI) habitat characterizations at
three impact scales (Heavy (5%), Light (0.2%, None (0%)) and three habitat
types (sand, sand/gravel/shell, gravel/epifauna) to evaluate ecosystem and
habitat resiliency.

(Metrics for Recovery Rate that relate Impact Intensity and Habitat Type over
time will allow for a direct, statistical description of where, at what scale, and
how often HMAs could be opened to target high density scallops with
minimum impact on sensitive habitat)

3) To complete high resolution surveYs of scallop abundance in the CLA Il HMAs
to provide information to the Council as to where targeted scallop fishing might

be allowed on a limited basis while concurrently mitigating impact on habitat.

(New Habitat Characterization Module for the REMUS 600 Autonomous

Underwater Vehicle (AUV) with very high resolution (mm scale) stereo imaserv
and a sidescan unit (cm to 100m scale) : |




Northeast Reduced Impact Habitat Management Area,
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4215 F

421 ¢

42.05 ¢ /" .

42 | .

41.95F \

419} \

41.85F

41.8F =

4-1?‘5 i 1 i i L i | i

-6/.7 -6/6 -67.5 -67/4 -673 -67.2 -67.1 67 -66.9



Northeast Reduced Impact Habitat Management Area, NEHMA
42.15

, _
|
! 100
421 ¢ Z - :
— J - 90
42.05 50
- - e -—) = TU
42 - - -
O
D
- {60 S
41.95F e i =
~\ 3
] 150
419}
1 40
\
4185} 30
20
418 | :
| | | | | |
67.6 67.5 67.4 67.3 67.2

-67



Experimental design for the replicated 3 Impact Treatments in
each of 3 habitats

Habitat Effort
Type

Sand/shell Gravel/
Treatment epifauna

90 tows

9 post—surveys

Light(0.2% L, L, L, L L L LLL 9 pre-surveys
27 tows

9 post-surveys

None(0%) N,;N,N; N,N, N, N,N, N, 9 pre-surveys
0 tows



17 transects x 1 km = 17 km + tums
exit @ 3 kts="3.7 hours

100 m

R

CiIIIIIIII

1nm

enter

Heavy Impact Treatment (3 sites})

10 dual dredge tows

0.016 km2 per tow x 10

0.16 km? / Total Area = 0.05 or 5% Impact
where 1 nm? is 3.4 km?

Light Impact Treatment (3 siltes)

3 dual dredge tows

0.016 km2per tow x 3

0.048 km? f Total Area = 0.015 or 0.2% Impac

No Impact Treatment (3 sites)
0 dual dredge tows

0.016 km2per tow x 3

0 km? / Total Area = 0% Impact



Recovery (R)

Time to Recover (years)

A. Ecosystem Recovery versus Time at two impact levels:

0.2% and 5%. Note the quadratic increase in R because R is a
function of area. Shown are the curves for one habitat type. Each
habitat will have its own family of curves.

Time (years) B. Time to Recover versus % Impact at the experimental impact
intensities for one type of habitat. The outward end of the curve may
be simulated once we have established three points (0, 0.2 and 5%
Impact).

A

How long does it take to recover
to 90% of initial state following
some % impact ?

02% 5% 90%
% Impact



Predicted Habitat for Bryozoans Predicted Habitst for Monkfish

Project output:
Habitat Suitability Models

for each species

Pradict=d Habitat for Barn Door Skat= Pradict=d Habitat for Yallowtsil Flounder




Frequency Distributionj of Shell Length (mm) in HAPC 2016
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Exploitable shell heights based on Dupaul 2008

a0l 2= -12.6 |
b=0.12
sh_bin = linspace(10,200,length(lengths));
r = exp(a+b * sh_bin)./(1+exp(a+b * sh_bin));

300 |- ; , _
exploit_num = lengths .* r';
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Frequency

Meat Welght Fequency
400 I I I ] | I

biomass conver5|on from Dvora 8/3/09
MW = exp(a + b In(lengths) + c In(depth))
where (for Georges, South Channel and Nantuckdt Shoals)
a=-8.62;
b =2.95; -
cl=-0.51;

His in mm, MW in grams, depth in meters |
W =exp(a + b .* log(small(:,3)) + c1 .* log(small(:,4)));
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NEHMA medium

T T
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EGS Small Scallop Bi (~>85mm) MT: 98.1091

85mm) MT: 83

NEHMA Small Scallop Biomass (~> 909
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Biomass, Biomass SE,
Count MT MT

NEHMA
small 84 2.9
medium 1043 33.3
exploitable 8447 204.0
total 9574

NERIA
small 81 4.2
medium 811 53.4
exploitable 6388 342.0
total 7280

EGS
small 08 3.2
medium 1082 42.2
exploitable 6305 206.0
total 7485

All Area Total 24339

Google eafft



Pristine Area (within Northern
Edge Reduced Impact HMA)
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Northern Edge Reduced Impact
HMA
(NERIA)
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Northern Edge HMA
(NEHMA)
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