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The Patient

Vital signs & symptoms
Diagnosis

Treatment

- the prescription
- Patient Response
Prognosis for the future
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“‘Nowhere else in the national parks of Atlantic Canada is there'such richness
of marine life in such clear shallow water. The diversity. and accessibility of this
site rivals the tidal pools of Pacific Rim National Park.”

-

“Every surface under water is covered with'life.” Burzynski 1992
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2007 Initial Observations:

declining eelgrass beds

decrease in smaller soft-

shell clam size classes

water quality concerns

- heavy sedimentation

- off-gassing .

bottom desertifieation .
‘scorched earth...” ?

%
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Ecological Integrity (El) Indicators

e.g. Coastal El Indicator

Concern

public
environment

science
environment
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Kejimkujik Seaside Coastal Ecosystem Comeeptual Model

Green crab Exotic plants

Coastal habitat change

Salt marsh veg’n
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Kejimkujik Seaside El Monitoring Results, 2010
(Kejimkujik State of the Park and Site Repeort2017)

Coastal Measures

Piping Plover







1927 St. Catherine's River Beach Ecosystem Map Aerial photosyping 1927-2007

(11 sets /80 years)
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2007 St. Catherine's River Beach Ecosystem Map
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Photo by: R. Farrell







240 year old stump (Ponomarenko, 2009) on foreshore,
St. Catherine’s River Beach
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Flood Level Legend
Park perimeter 25 year storm surge
High tide I 50 year storm surge
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Little Port Joli Survey Transects

Survey Transects

e  Salt Marsh Transects (2008)
e Barrier Beach Transects (2008)




Soft-shell clam (mya arenaria)

most prolific endobenthic bivalve ~ ‘
important food source for shorebirds, mammals, flatfish, crustaceans - '
pelagic larvae phase (~2 to 5 weeks) followed by spat settlement

can live up to 29 years of age

monitored since 1985

seeing lots of spat at Little Port Joli Lagoon

Photo by: A. Pelletier
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Soft-shell Clam (Mya arenaria) Survey by Size Class

2008 National Park Comparison

Percentage Recovered
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Unharvested clam (Mya arenaria)

Inverse Soft-shell clam size class
relationship in two Canadian national Ejes
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population structure (Brousseau 1978)
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B The Importénce"of Eelgrass (Z‘Ystera marina) '
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» Coastal cénary measure of near-shore osystem health
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Eelgrass distribution 1986
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European*Green Crab (Carcinus maenas) “an ecosystem engineer”

®

Phote by: Woods & Symington 2010

» Soft-shell clam is favourite food of Green crab in our area (Elner 1981);
» Capable of ripping up vast quantities of Eelgrass with cascading ecosystem

effects (Seymour et al. 2002)
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Figure 2. Relative frequencies of green crab haplotypes from 25 locations in North America sampled in 1996-2001. The size of
each circle is approximately proportional to the sample size. Inset presents collection locales along the Strait of Canso.

Roman 2006

Approximate arrival at Kejimkujik Seaside:

1st Invasion: 1950’s 2nd |nvasion: Schwartzencrab clade in the 1990’s

parkscanada.gc.ca Bringing you Canada's natural and historic treasures
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» develop and demonstrate the capacity for local control of adult Green crabs

— (show success in coastal/marine habitats)

~+ once Green crabs are under control, restore effected habitats and species -
~+ test theories about best fishing methods, population dynamics, recovery potential -

- —
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1) a way to remove large numbers

-Traps Tested

. E.4253

T T
Eel Traps Minnow Traps  Russel's Eeltrap Russel's Shrimp

Trap
Trap Pouliot 2009

S——===== | The Russell Trap

“The Terminator”

- developed through
local fishing expertise

Largest catch: 1187 GC in 1 trap 1 night

Photo by: Pouliot
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2) a use (preferably income generating) Useful products

e - lobster fishery bait
b Industry Engagerﬁent mmmm)  _cw commercial fishery
s - jobs (53 DFO lic. fishers)
X ’ « compost, fertilizer
* bone meal replacement
» Glucosamine from chitin
\...» food products, solar panels

———— -

v S



3) minimal operational costs

ya
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Bringing you Canada's natural and historic treasures




Ecosystem Recoveny Target

« Catch per unit of effort [CPUE] threshold: <15 crabs/trap/day
OR

* No crabs >35mm

Assess success with long term EI monitoring

parkscanada.gc.ca Bringing you Canada's natural and historic treasures




Two Green Crab Approaches

« Standardized Monitosing
Objective: Long term El monitoring

 Removals with daily 50 counts
Objective: Remove as many crabs as fast as possible




Standardized Moaitéring Re

Photo by: W. Richard

Objective: Long term El monitoring

parkscanada.gc.ca Bringing you Canada’s natural and historic treasures
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STANDARDIZED MONITORING
Catch Results

Aug, Sept, Oct 2009-2012:

25,933 Green crabs processed
(sexed, measured, reproductive
condition, etc.)

By-catch recorded and released

Modified eel trap (monitoring)

MR YIS )
Photo by: D.Pouliot




Green Crab Catch Per UnitiEffort
Little Port Jolif=stuary
Standardized Monitoring 2009-2012
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Annual Change in Catch Per Unit Effort
Kejimkujik SeasidegEstuary
StandardizediMonitoring 2009-2012
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Annual Change in Biomass Per Unit'Effort
Kejimkujik Seaside Estuary
StandardizedsMonitoring 2009-2012
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Monitoring By-catch T
Little Port Jolig=stila

O P L
R T

. L. "
itoring 2009-2012 W U5l
~ W

.
| L8

I

eel lobster pipefish other fish

No by-catch at St. Catherine’s River-in4 years fishing

parkscanada.gc.ca Bringing you Canada's natural and historic treasures




Green Grab Removals Results

Objective: Remove as many Green crabs as fast as possible
- using the Russell trap

parkscanada.gc.ca




2om
202

REMOVALS
Catch Results

Crabs
removed

175,110
488,202
263,262

WA
Ly LW
1}

Trap
nights

3532
6821
6570




Size distribution of 50 Count
o 250 Subsamples
Removals g 22 Little Port Joli Estuary 2010
. S 175 L i
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Average Daily Percentage of Males
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Green Crab Size Distribution

Removals S0 &eunts
Little.Portdoli Estuary 2010-2012
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Eelgrass Decline: Effects.ef#Green Crak
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Photo by: C. McCarthy 7750‘ =




Eelgrass Recovengsvionitoring

@ parkscanada.gc.ca Bringing you Canada's natural and historic treasures
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Eelgrass distribution 1986
Little Port Joli Estuary 34.5 ha
(85 acres) (Brylinsky et al. 1987)
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Eelgrass Recovepuslransplants
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Eelgrass TransplantsesSample Design

LEGEND

Exclosure

Exclosure

Washer
(10 shoots)

TERFS
(25 shoots)
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Average Green Crab Catch vs Eelgrass Less
Eelgrass Transplant Plots Little Portsdoli
2012

(o)

0.0
M Avg crab catch

® % eelgrass loss

% eelgrass transplant loss

1

Average number green crabs caught

0.0

1

) 3
Transplant plot number
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Transplant Methodology SurvivalRate
Little Port Joli
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Washer technique
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Hydrology / WatemQuality:
Little Port Joli Bridge

Natural river width: 40m (131’)
Bridge constriction: 6m (19’)




Now you see it...







New Invader: Chesapeake

Photo by: D. Reid
o 0




Summary of Major Findings

 More crabs
» Disposal challenges “Income potential
reduced green crab catch
green crab size has decreased
favourable habitat identification

» By-catch increased
 Eelgrass distribution and condition has improved
 Eelgrass transplants successful

« Ecosystem approach yields bigger returns

« Can decrease initially... long term... still lots to learn

parkscanada.gc.ca Bringing you Canada's natural and historic treasures




Future Coastal Recovery C

« Continue El monitoring measures: dune and salt marsh dynamics,
water quality, green crab abundance, eelgrass distribution, soft-shell
j clam size class composition, plover mgt success

« Monitor effects and implement sustainable maintenance schedule
« Follow-up eelgrass transplanting to increase distribution

« Enhance soft-shell clam size class distribution with seeding trials
« Continue monitoring Little Port Joli Bridge removal restoration
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