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Are Sand Habitats Productive?
Fisheries
Protected Species

Why are sand habitats productive?
Sand lance

Decision support tools
Vulnerability Matrix
MIMES — Boston University
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. BFT -- BLUEFIN TUNA

CAT -- WOLFISH

coD -- COD

CUSK -- CUSK

DGSP -- SPINY DOGFISH

HADD -- HADDOCK

HERR -- HERRING

LOB -- LOBSTER

MACK -- MACKEREL

MONK -- MONKFISH

FLEB -- FLOUNDER BLACK BACK WINTER
FLDAB -- FLOUNDER AMERICAN PLACIE DAB
FLGS -- FLOUNDER GRAY SOLE WITCH
FLYT - YELLOWTAIL FLOUNDER

POLL -- POLLUCK

RHAK - RED HAKE

SCAL -- SEA SCALLOPS
SHAK -- HAKE SILVER
WHAK - WHITE HAKE
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SANCTUARIES

sand,
gravel, mud and boulder
19
commercial fish
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Percentage of Pounds Landed
Species abbreviation Species name Sand Gravel Mud  Boulder
BFT Bluefin Tuna 18.1 19.9 0.0
COoD Cod 42.2 16.9 0.8
CUSK Cusk 57.2 11.3 0.9
DGSP Spiny Dogfish 52.8 15.9 0.7

HADD Haddock 37.4 25.4 0.4 Sand habitat provided the
HERR Herring 33.6 17.9 0.0

most pounds landed in 8
LOB Lobster 24.6 41.4 1.7 .
MACK Mackerel 18.6 30.1 0.0 of the 19 species (blue

FLBB Flounder Black Back Winter 26.2 32.4 0.4 text)
FLDAB Flounder American Plaice Dab 15.2 18.6 0.3
FLGS Flounder Gray Sole Witch 19.9 52.6 0.3

FLYT Flounder Yellowtail 28.4 29.4 0.4 :
FLSU Flounder Summer 17.1 35.2 0.0 Sand hab|tat was the

POLL Polluck 54.3 15.8 0.3 second most productive

SCAL Sea Scallops 16.7 16.6 0.0 habitat in 10 other Species
SHAK Hake Silver 18.5 43.1 0.1 :

WHAK Hake White 69.0 11.3 0.5 Including cod and
RHAK Hake Red 22.7 51.7 27 haddock.
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Sand lance ‘ Sand fance ' Sand lance : Sand lance
- wm Flatfish : Cod - : Haddock - m | ONghOMN SCUIPIN

. Local Indexof -+~ Global Index of -
~ Species Colocation -~ collocation
sand lance - flatfish 0.526363 -
....... sandlance-eods |10 2 0:5790597: 08 0 L 0068 1 Sand lance

sarfd lance - haddock 0.1611071. | overlaps with all fish species here,
sand lance -ésculpin 0;_5986944; particularly cod and flatfish.
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Are seabirds preferentially
selecting sand habitat ?

SBNMS sediment

Percent of Grid Cells Used Normalized to Effort maps by Valentine,
0.2 USGS
E o Seabirds, with the exception of large gulls, select
z oo cells with over 60% sand I III ) I
T _ = - m e Nom. . lllll o || ] I_
o II ||I|- U N LN '|| ol || el BN | B I

Sand Content 8
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Density Contours - all locations

Longitude
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Why are sand habitats productive?
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Small (11-20 cm) bentho-pelagic forage .J -
fish >
Require coarse-grained sand for burying Northern sand lance (eel)

(Ammodytes duibius)
Restricted to sandy banks
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Prey group Common name  Count  FOO -
Ammeodytes spp. Sand lance P 7L40% D

Allantic ©
Brevoortia tyrannus ~ menhaden 17 4260% ¥
Scomber scombrus Atlantic mackerg! 11 31.40%
Leucaraja ennacea Little skata 7 10.005%

Atlantic | £
Feprilus triacanthus  butterfish 3 2 60% =]
Clypea harengus Atlantic herring 3 570% 9
Squalus acanthias  Spiny dogfish 2 5.70%
Morone saxatilis Striped bass 1 2.90%
Merluccius bilinearis  White hake 1 2.90% z

Flatfishes 2
Pleurenectiformes [Aloundears) 1 2.90% S
Tautogolabrys
adspersus Cunner 1 2.50%

0 50 100 Kilometers I sand (>50%)
A : : T‘ ,' j' ll Shearwaters (2013-18) || Grain size (0.35 - 2 mm)
0 25 50 Nautical Miles @ Sand Lance (2013-17) Overlap (Sand/Grain size)

; T T T T T T T
73°0'0"W 72°0'0°"W 71°00"W 70°0'0"W 69°0'0°'W 68°0'0"W 67°0'0"W 66°0'0"W
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Sand Lance
Mature Males
Mature Females
Juwveniles
Calves

# Sand lance vs
# humpback
whales in SBNMS
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ORIGINAL ARTICLE

The role of sand lances (Ammodytes sp.) in the Northwest
Atlantic Ecosystem: A synthesis of current knowledge with
implications for conservation and management

Michelle D. Staudinger2® | Holly Goyert2(® | JustinJ.Suca®*(® | Kaycee Coleman® |
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Caleb Spiegel®> | Halley Steinmetz?
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Prey Taxon

B Calanus finmarchicus

B Centropages spp.
Hyperiidae

B Limacina sp.

B Metridia spp.
Appendicularia

B Paracuchaeta sp.

I Small Calanoid

B 7emora longicomis

I Other/UNID
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Percent Lipid
Standard Length (mm)
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-5000 0 5000 10000 15000 19
Probability of sand lance presence Calanus Additive Effect




Office of National Marine Sanctuaries
National Oceanic and Atmospheric Administration

These findings are consistent with the
hypothesis that large pulses arrive in
the sanctuary and then slowly dissipate.

o '. o " - ‘4’ My .‘\\\\\\\\\\‘
Age (years) E S e
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la + Greenland samples (obtained, fin clipped

Quitgroup, Paciic A. personatus sample (pending)

Northern sand lance
Ammodytes dubius

Genomic study of
population

connectivity
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-
~
-
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Activity JAH | FEE | Hﬁlt| AFR | HAaT | JUH | JUL | Ala | SEP | oOCT | HOT | DEC
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INPUTS OUTPUTS MIMES SCENARIOS

Base case scenario Adjustment scenarios Base case scenario
Worst cas Mitigation advice — how
Base case 1 we do nothing? can we reduce risk? Base case 2

?Ad g scenario Climate change Ecological scenario Ecogm scena«
=S = . «  Sand mining maximizes it * Sand mining abandon:
/—\-\ \ < | | moeey, minimize time . w Consider ecological costs: [assume people move
Total sand ~t (does not consider Sand miring maximizes {1) Adjust bocations, seasons; Inland instead)
| ecosystem outcomes) OBy, MITese Une {2) Limit # passes per area » Ecosystem outcomes only

| * No dimate change SANCINRSRd SO0 {3) Delay miring in warm yrs * No climate change

Socioeconomic
¢ Increased temperature

Ji
AT Armount of quality

sand habitat

Sand mining Amount of sand
model 1 for renourishment

How are these outcomes different

Human
relative to one another across

communities Economic/sand mining outcomes for cost-benefit/trade-off analysis

Money made scenarios? For example,
Time spent per trip Potentiol proxies for fuel, safety costs Sand lance abundance,
Distance traveled climate scenario

Ecological outcomes Sand lance abundance,
Sand lance abundance base case 1 sconario <y
Commercial fish $ made, Ibs landed

>1

=1 no difference
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GULF OF
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Questions on
Sand Habitat
Research?
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« Update to First Condition Report (2007) —T— =
- Best available science . | v
» Assesses status and trends from 2007- i : %
2018 e adtd B
» Ratings range from good to poor Vs : ;%
* [dentifies Gaps In Data and Current 2
Monitoring Efforts T =
» Identifies Issues and Topics for 2020 CONDITION REPORT | ==
Management Plan Review L s

https://sanctuaries.noaa.gov/media/docs/2020-stellwagen-condition-report.pdf
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The Good

e \Water quality does not appear to be impacted by
human activities

e Several key species are doing well (Great
shearwater, lobster, Atlantic white sided dolphin)

e Food web foundation species are in good to fair
condition

e Outreach efforts for shipwreck avoidance appear
to be working
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The Concerning —~__

SANCTUARIES

Climate change impacts are measurable and more
robust monitoring is necessary

Noise has detrimental impacts on animals and is
Increasing

There is measurable habitat degradation due to impacts

of bottom contact fishing activity T T
Shipwrecks are a non-renewable resource and every N SRR e Trormen Ot
shipwreck shows some signs of impacts with fishing gear B

Several iconic species are in poor condition (North D 1A |
Atlantic right whale, humpback whale, cod) / -

29
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The Benefits

e Ecosystem Services (i.e. the benefits that humans
derive from the sanctuary)
o Measured for first time

e Recreational activities such as whale watching are
popular and appear to be increasing

e Concerns about declines in stocks led to fair ratings
for commercial & recreational fishing

e Internationally recognized research program

e Strong education programs

e Cultural heritage resources (i.e. shipwrecks) are a
valued asset
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The Information Gaps

%
L |

 Emerging contaminants and microplastics: SR L TR
Fate and Effects |

« Deepwater ocean acidification monitoring

« Ocean warming effects on food web,
particularly copepods

« Habitat productivity/recovery

 Trends in uses A
« Economic contributions of SBNMS and closed area

« More outreach/social media needed to increase recognition

31
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Management Plan Review Process

Sanctuary Public Scoping Period and Evaluate Issues and Set Develop Draft
Condition Scoping Meetings Priorities Management Plan and

Report - (Identify working groups - Environmental Review
released as necessary) Documents

Publish Prepare Final Management Public Review and

Final Plan, Environmental Comment on Draft
Documents - Review, and Updates to Documents

Regulations

Release Draft
Management Plan,
@@= [ironmental Review,
and Updates to

Regulations
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Topics For Management Plan Review

-y

« Climate Change Impacts

« Water Quality Monitoring

* Education, Outreach, and Citizen Science
e Sanctuary Soundscapes

« Maritime Heritage Management

« Other Items Identified Through Public
Scoping

« Updates to Regulatory Language
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Management Plan Review Process

Sanctuary Public Scoping Period and Evaluate Issues and Set Develop Draft

Condition Scoping Meetings Priorities Management Plan and
Report (Identify working groups - Environmental Review

released as necessary) Documents

Publish Prepare Final Management Public Review and

Final Plan, Environmental Comment on Draft
Documents - Review, and Updates to Documents

Regulations

Release Draft
Management Plan,
@@= [ironmental Review,
and Updates to

Regulations
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Comments Received During Public Scoping Period

« Continue research to better understand
ecosystem dynamics.

* Need to better integrate sanctuary goals into
regional ecosystem-based fisheries
management

* |Increase adaptive management strategies to
better address climate change

Make it a “true sanctuary” by limiting human
activity, including fishing and whale watching

Make no changes to access for fishing
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Management Plan Review Process

Sanctuary Public Scoping Period and Evaluate Issues and Set Develop Draft
Condition Scoping Meetings Priorities Management Plan and

Report - (Identify working groups — Environmental Review

released as necessary) Documents

YOU
ARE
HERE

Publish Prepare Final Management Public Review and

Final Plan, Environmental Comment on Draft
Documents - Review, and Updates to Documents

Regulations

Release Draft
Management Plan,
@@= [ironmental Review,
and Updates to

Regulations
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Final

MANAGEMENT PLAN

and Environmental Assessment

i
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|

Questions on
Condition Report &
Management Plan
Review Process?
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