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ldentify and Increase Understanding
of Ecologically Rich Areas

= |dentify ecologically rich areas of the ocean in the Mid-Atlantic
region and increase understanding of those areas to foster

more informed decision making. i



Presentation Overview

 Finalization of framework for
identifying ERAs

* Update on marine life data
synthesis products

* Report from ERA Workshop-
May 19, 2017

* ERA Work Group
recommendation for next steps




Framework for Identitying ERAs

e Draft Framework included in Draft
Mid-Atlantic Regional Ocean

ok WD

Action Plan - Summer 2016

* Five ERA components:
1.

Productivity
Biodiversity
Species abundance
Rarity

Vulnerability



Framework for Identitying ERAs (cont’d)

 Additions to Draft Framework:

— Data sets to be cross- checked
with known species of

w e Mg Indigenous cultural importance

— Four types of ERAs
* Fixed
e Clustered
* Ephemeral
* Ambulatory
RPB approved March 21, 2017

Presented for finalization today
June 20, 2017
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Overview

* MDAT Data Review and Update
* May 2017 ERA Workshop: Data Discussions



MDAT Data Review — Species Data |

Fish
« 82 species
* Biomass
« 1979-2014; 2005-2014

Mammals
« 29 species / guilds
* Predicted density
* Monthly, Annual

Avian
* 40 Species |
 Predicted relative density and occurrence
e Seasonal, Annual




MDAT Data Review - Summary Products

For species groups:

1. Group Abundance / 2. Species Richness 3. Biodiversity Index
Biomass
Total Abundance Species Richness Simpson Diversity Index

total # individuals count of the

\ _ an index of the fotal
of all species total # species # species and their
in each cell in each cell proportion in each cell

4. Core Abundance / Biomass Area Richness

core abundance areas

Core Abundance Area # of overlapping
for all species \

species smallest area cies 2 core

density or containin abundance area
abundance s 55",_.15_:.{ a — species ‘n” core
map individuals of abundance area

a species



MDAT Peer Review
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MDAT Data — Current Use

Individual Species Models / Data

* NOAA - Marine Mammal Protection Act, Endangered
Species Act

* Navy - Navy Acoustic Effects Model (NAEMO)
* BOEM - Wind energy planning
* NOAA NMFS - Stock assessment



MDAT Data — Engagement

NE and Mid-Atlantic Stakeholder & RPB engagement

» 2014-2015

— 9 Expert Working Group meetings

— 14 workshops, public webinars, and RPB meetings
* 2016

— 10 workshops, work group meetings, webinars, and RPB
meetings

« 2017

— 7 workshops, work group calls, and conference
presentations completed; ~7 tentatively scheduled



MDAT Data and Model Updates

* Update to Duke marine mammal models
* Update to NOAA NCCOS avian models
 NEW - Loyola avian models

» Update to MDAT summary products



Overview

* May 2017 ERA Workshop: Data Discussions



May 2017 ERA Workshop: Data Discussions

» Continue to improve data communication
— Individual Species Models / Data

— Summary Products

» Continue linking data to ERA components
— Rolling incorporation of survey results



Data Communication

Stakeholder feedback:
The need to better understand the
individual species data and models

Stakeholders asked questions about input
observations, modeling process, peer review,
understanding uncertainty...



Data Communication - Existing

MDAT website

« MDAT Technical Report S
 Data and model metadata PDFs A
+ Data download packages

[rr——

MARINE-LIFE DDATA ANALYSIS TeEAM [MDAT) “ :
TeCHNICAL REPORT 0N THE METHODS AND ﬁ?—;—mﬁ_"—'ﬁ'h oA :-?ee_n; - =
DEVELOPMENT 0F MARINE-LIFE DATATD L B Summar‘f Products
SUPPORT REGIONAL OCEAN PLANNING AND L ]
MAMAGEMERT e e, abioiat Seias n oot} 1o Bovs o | For each species group, and for all species in a taxon:
1. Group Abundance / 2. Species Richness 3. Blodiversity Index
Mooy eyl Camrae Biomass
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http://seamap.env.duke.edu/models/mdat/



MDAT Peer Review — Mammal Models
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Habitat-based cetacean density
models for the U.S. Atlantic and
Gulf of Mexico

Jason J. Roberts', Benjamin D. Best*?, Laura Mannocci, Ei Fujicka?, Patrick N. Halpin?,
Debra L. Palka®; Lance P. Garrison®, Keith D. Mullin®, Timothy . N. Cole?, Christin B. Khan?,
William A. McLellan®, D. Ann Pabst® & Gwen G. Lockhart”

Cetaceans are protected worldwide but vulnerable to incidental harm from an expanding array of
human activities at sea. Managing potential hazards to these highly-mobile populations increasingly
requires a detailed understanding of their seasonal distributions and hahitats. Pursuant to the urgent
need forthis knowledge forthe U.5. Atlantic and Guif of Mexico, we integrated 23 years of aerial and
shipboard cetacean surveys, linked them to environmental covariates abtained from remate sensing
and ocean models, and built habitat-basad density models for 26 sperias and 3 multi-species guilds
using distance sampling methedology. Inthe Atlantic, far 11 well-known specias, model predictions
resembled seasonal mavement patterns previously suggested in the literature. For these wa produced
monthly mean density maps. For lesser-known taxa, and inthe Gulf of Mexica, where seasonal
mavements were less well deseribed, we produced year-round mean density maps. The results revealed
igh regional differences in small delphinoid densities, confirmed the importance of the continental
slape to large delphineids and of canyons and seamounts to beaked and sperm whales, and quantified
seasanal shifts in the densities of migratory baleen whales. The density maps, freely available online,
are tha first for these regions to be published in the peer-raviewed literature.

The Intermativnal Wholing Comnaission placed amoratorium on comunereinl whaling in 1986, cartailing (he big-
peal direct «mhmpnb nic Threal lo many celacean populalions. Bul olher thieals have persisted. such as byealch
s fisheriest, ship striliest, oil spills™, and nther pollozants™. New theeats have heen recoanized, neluding mva)
active souar™, other mthropegenic sources of noise™", and climate change''. In the United States, national
Tavey protect elasans, Thy Marine Maonmal Brlcelion 8ct (MM PAY prohilils inlentinnal or incidental killing
injuring. or harassment of cetaceans and specifies the circumatances and rules under which permits may be
dssued for such activities. The Endangersd Species Act (ESA) prohibits harm to species threatened with extine-
liwn, including 16 celacean spusivs, and rogquines sunservation of their halilat, The Nalional Bavironnental Policy
Act{NFUA} specifies the process by which L.5. national government agencies must evaluate the potential 2w
ronmental cffects of thrir actions, consider altermatives, and conduct public revieves. Agency actions thatinvolve
dechsinng Ly issue permits under the BEPA ar ESA are usally subjeel 1o his process,

‘Ir avaluate the patential effects of proposed activities on cetacean populations, intereated partias require a
detailed inderstanding of the spatiotemperal distributions of these populations. Recent developments have cre
aled an wrgent nevd Lor this informalion in LLS, walers of the Allantic and Gell ol Mesdco, when the US, Burcus
ol Creean Uinergy Management [BOEMI propased 1o open alarge partion of the Adantic coatinenial shell 1o nil
and natural gas deseloprent and to expand oil and gas leasing in the Gulf of Mexico. Concurrerntly, the T 5. Navy
began development of'a new Environmental Impact Stalement assessing Lhe ellecls ol ieaining activities propostd
Toralarge porlion ol the western Norlh AllanLic, while the Nalional Marine Fisheries Service {NMVES) proposed

Marine Geospatial Exelogy Laboratory, Nicholas Sehool of <he Ervironment, Duke University, Durhan, NC,

A Bren Schonl of Envirenmental Sciances and Matagement, U iversicy of Califarniz, Savta Barhara, CA,
USA. *Mortheast Fisheries Science Center, Mationz Marine Fisheries Service, Woeds Hele, MA, USA, Southeast
Fisheries Science Center, Mational Marine Fisheries Ser«'ce, M'ami, FL, USA. "Sovtheast F she-ies Science Center,
MNalional Marine Fislerias Service, Pascrgoula, M5, USA *Bialagy and Marine Bioley, Universily af Morth Carsling
Wilmington, NC, USA. “Virginia Aquatium & Marine Science Ce-ter, Yirgin'a Beac1, ¥A, USA. Correspondence ond
requests for materials should be addressed 1ol R. (errail: jason.roberts @duke.edu)
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Data Communication — Existing model story map
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=OSIN/M Predicting Cetacean Density
with Geospatial Models

Predicting Cetacean Density with
Geospatial Models

Why do we need cetacean data?

‘Whales, dolphins, and porpoises are collectvely named
cetaceans. These marine mammals = inhabit many rivering,

L estuarine, coastal, and marine areas, Many were hunted during
the whaling era, and their populations are still recovering.
Although commercial whaling has not ecourred in LLS. waters in
decades, humans continue bo increase thelr use of the soean and
its resouwrces in other ways.

A

The Marine Mammal Protection Act = prohibits activities that
woilild harm ar disturb cetaceans, and other marine

mammals, and impact their populations. To evaluate possible

impacts, managers and stakeholders need to know how
Sieliwages Benk Malonsl Manne Seachany:. Phoo tehes under MOAA, Fisherms Peced #805-1904
cetaceans are distributed geographically, how their

distributions change with the seasons, what behawiors they

are engaged in, and how many individuals exist in each area. :

i L v 3§ BOEM MarineCadastre.gov
. kR o L [V T ST A"
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https://goo.gl/yTM9tH



Data Communication — Existing model story map
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Predicting Cetacean Density with

Geospatial Models
using a methodology called wiual Kne-transect surveping.
Research vessels and low-flying aircraft carry specially trained
obserders along carefully planned, Tig-zagging routes over the
ooean, The observers carefully char the exact locations,
times, species names, and numbers of animals spomed along
the route. They also maintain a continuous record of
environmental conditions, including the roughness of the sea,
P the weather, the presence of glare from the sun, and other
factors that affect thelr ability to detect animals, so that they
- may account for these factors when the data are analyzed.
Survey teams repeat routes during different seasons and

1991-2011

3
»

years, and plan new rowtes, to try to fill in seasonal and
Eeographic gaps in survey coverage.

Top: 1958-2009 — 62,000 knear km Sumimsr Fall Winter, $pring
Botam: 1992-2009 — 195,000 liness km 240000 lmear km 72000 linear km

https://goo.gl/yTM9tH
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Data Communication — Existing model story map
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Predicting Cetacean Density with
Geospatial Models

Understanding the Confidence

In addition to knowing the estimated densities of cetaceans,
madel users may want to know how confident the modeling
team is in the density estimates, Many factors may influence this
confidence, including how much surveying was conducted, where
and when it occurred, the number of cetaceans that were
sighted, and the statistical details of the modeled relationships
Dbenwesn cetacean density and oceanagraphic conditions.
Because these factors can vary both gecgraphically and
seasonally, the teamn developed uncertainly maps that pair with
- the density maps and express how coniident the fearm is in each
pixal of the density maps. As might be expected, the maps show
that uncertainty was often highest in lecations that received less
sm.l'-and -:iu;rlng Seasans other than summer, when Surveying
wias less frequent. Uncertainty was also highest fior the most
rarely sighted species, such as killer whales along the East Coast,
which were anly sighted 11 times over 20 years of surveying,

Examples:

............. W W W EW ll"ﬂ ; 'w 0w
A i D GV values indicale the confidence value,

Harbor Porpoise I Thl higher th C value, the less confident the density value is for the pikel, | |
https://goo.gl/yTM9tH




Data Communication — Confidence/Uncertainty

Improve explanation and use guidance of existing
confidence and uncertainty products

« Coefficient of Variation @ 5% CL
o Standard EFI’OI’ “No fewer animals than this”
5% confidence level

 50% confidence level
¢ 95% confidence level




Data Communication

Stakeholder feedback:
The need to better understand the
composition of summary products

Stakeholders asked to be able to click on a map of
species abundance or richness and see what
species contributed to the value...



Data Communication — Summary Product Composition

MARCQ) iz == ) MARIMEPLANMER  KEWS -  PARTICSPATE -~ DATA~ LODIHA &
Species making up the wom o ® & :
index values for each cell a1 s g

« Abundance

SEEREESE

 Species Richness

T mmmwe——

e Core Abundance/Biomass
Areas

. Area Rich
Portal updates will follow S

Dwarf sperm whale, Pygmy sperm whale,
7 Risso’s dolphin, Rough-toothed dolphin,
Short-finned pilot whale, Spinner dolphin,
White-beaked dolphin




May 2017 ERA Workshop: Data Discussions

* Continue to improve data communication
— Individual Species Models / Data

— Summary Products

» Continue linking data to ERA components
— ERA workshop guidance
— Rolling incorporation of evaluation results



Linking data to ERA Components

What data best illustrate the components of ERAs?

1. Productivity

Marine life and habitat
individual species data

2. Biodiversity

3. Abundance

4. Vulnerability

5. Rarity



IEA/ERA Data Review Process

Julv 2016 First presentation of draft data to support
uy Components 1 and 2 to Northeast Ecosystem
Based Management Work Group and public
Aug 2016 Initial draft data to support 5 Components
presented at Mid-A public ERA workshop

Need to be able to explore the data and better
understand underlying methods

Developed IEA/ERA Data Guide (now publicly
available) and Data Evaluation tool using
SeaSketch (a web-based mapping app)



SeaSketch Data Evaluation

1. Evaluate existing data applicability to components
2. New data review and applicability to components

Naortheast Ocean Planning
Data Layers My Plans Participate
Eunveys  Component 1 Dasdustion

Jussa Claary

iona v Filing i this survey as e Claavy, H this s rot you
e oot
#scimin opticn - Comets for anottar user
Key Documents
Titirial wideo

How 10 compimis this sy

Bt Malowis

IEASTERA Daita Casds

The Mortheest Ocmin Plan

The Mic-Afdardic Regiona) Ooman Afion Pan

Overview

This ssaluaion contsing: 3 main guestions, including opportunities o
anvolmts tha map %o highbgi data gaps, arifacts, o oo feslees of
inbarasl. AL thia Baoibom of P form you Nass this oplioe o vy
reeponaas mn e (e netuen [t or i aubmll your neporass s firal

1. Areas of High Praductivity
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Eigrstiumes intepolatione. We curmintly provids snnmglin and spprocdmitions
of the axpacied HEFSE leyers usng sisilar dafs sowses and mefhods
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ERA Component Data Guide

IEAfERA Data Guide

Data layer

Units

Resolution

Reference(s)

- Cyclonic eddy probability - fall

see hitp://www.marinespecies.org/traits/).

Component 2: Areas of high biodiversity
Biodiversity products were produced as part of the MDAT mapping effort and include sampled/observed marine mammal, bird, and fish species.
The intention for this component is to first display taxonomic metrics of biodiversity because 1) they are complete, and 2) they may adequately

# —presented on the Northeast Ocean Data Portal and in the Northeast Ocean Plan

characterize patterns in biodiversity. Longer-term, we present the option to develop maps of functional diversity that include metrics of trophic
richness (provided now as a proof of concept) but could also include metrics of mobility type, habitat preference, size, body form, and life span.
There is a large body of functional trait research that could be used to choose metrics and assign taxa/species to trait categories (for example

Data layer Units Resolution Reference(s)
Taxonomic metrics and indices of diversity
— # All Cetacean Species Richness #t species 10km x Curtice, C,, Cleary )., Shumchenia E., Halpin P.N. 2016. Marine-life Data
2 H ¥ : P Analysis Team (MDAT]) technical report on the methods and development of
e i Ipecies ighinezys {HChnE%%}' e mari:e—iife datfa to su::port region;:ocaan planning and managemep:lt.
— #All Fish Species Richness — NEFSC | probability (cetaceans | povared on behalf of the Marine-life Data Analysis Team (MDAT). Accessed
Fall surveys that all and fish) at:htip://seamap.env.duke.edu/models/MDAT/MDAT-Technical-Report-
— All Fish Species Richness = NEAMAP | individuals 2km x 2km | v1_l.pdf
surveys belong to (bird)
— All Eish Species £ Gini-Simpson Index different Sin_*lpsnn, E.H. 1949, “Measurement of Diversity.” Noture 163: 688.
(NEESC fall sun.rev,rsl species {Gini— doi:10.1038/163688a0.
— All Cetacean Species — Gini-Simpson | Simpson)
Index
Functional metrics of diversity
Richness of bird foraging guilds # (out of 4) 2km % 2km Curtice, C., Cleary J., Shumchenia E., Halpin P.N. 2016. Marine-life Data Analysis
foraging Team [MDAT) techr?ical report on the_ methods and development of marine-life
# data to support regional ocean planning and management. Prepared on behalf
guilds of the Marine-life Data Analysis Team (MDAT). Accessed
represented at:http://seamap.env.duke.edu/models/MDAT/MDAT-Technical-Report-
with at least 2 v1_1.pdf
species
Proxies for high biodiversity
Coral gardens habitat ~350m NOAA NCCOS Deep Sea Corals modeling:

https://coastalscience.noaa.gov/projects/detail ?key=35




IEA/ERA Data Review Process
Northeast scientists begin examining data on
SeaSketch and responding via Data Evaluation

* Targeted outreach to explain/discuss data, methods, process

* Access requested and granted to ~100 individuals in Northeast

May 2017 Mid-Atlantic scientists begin examining data on
SeaSketch and responding via Data Evaluation

* Targeted outreach to explain/discuss data, methods, process IN
PROGRESS (Emily)

* Access requested and granted to ~100 individuals in Mid-Atlantic



IEA/ERA Data Review Process

Continued review and evaluation of potential data
summer 2017 and methods to support each of the 5

Components

e Includes additional one-on-one outreach and discussions as
needed

» Continued consideration of feedback/input as MDAT products
are updated and new species groups are developed

Summarize key methodological questions that
arise, and potentially hold discussions via
workshop(s) as RPBs deem appropriate

Fall 2017




ERA Component Data and SeaSketch

Component 2: Areas of high biodiversity
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ERA Component Data and SeaSketch

Component 2: Areas of high biodiversity
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ERA Component Data and SeaSketch

Northeast Ocean Planning
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May 2017 ERA Workshop: Data Discussions

* Continue to improve data communication
— Individual Species Models / Data

— Summary Products

» Continue linking data to ERA components
— ERA workshop guidance

— Rolling incorporation of evaluation results



May 2017 ERA Workshop: Data Discussions

ERA work group discussion:
« May 2017 ERA Workshop
« MDAT biogeographic data exploration
« SeaSketch data evaluation

What level of component synthesis is useful?

Component 1 Component 1



MDAT Summer and Fall Timeline

July September November
N
® ® ® ® ® o
August October December
*MDAT summary product *Summarize SeaSketch *RPB Meeting?
publication (see slide 9) evaluation feedback on ERA
® Ongoing SeaSketch evaluation components
participation by regional *Other ERA component
stakeholders, gathering feedback  development (SeaSketch
on ERA components evaluations)
*ERA Workshop(s)
eUpdated cetacean and avian *Bring new avian aggregation & *Potential sea turtle
base-layer model products persistence layers online models
eNew species group *MARCO Portal update for MDAT  ePotential abundance,
definitions, based on existing products richness composition

knowledge products



MDAT Summary

* MDAT data updates this summer and fall
* Continue to improve data communication
* Continue to work on ERA components



ERA Workshop- May 19, 2017

* 49 participants (incl.10 RPB entities)
at St. Jones NERR- Delaware

* Objectives:

— Enhance understanding of data product
development to characterize the
components and types of ERAs

— Obtain stakeholder input on
opportunities and challenges in
identifying ERAs and criteria for
selecting a pilot ERA

— Review efforts to collect expert input via
“SeaSketch” to help guide ERA data
development

— Solicit ideas for obtaining additional
stakeholder input



ERA Workshop Results

Communications Needs:
 Immediate need for FAQ Fact Sheet

* More intuitive ways to understand data
sets and metadata for non-technical
users

* More widespread availability of
SeaSketch as a visualization tool and its
companion Data Guide

* Call for more workshops, webinars and
online tutorials



ERA Workshop Results

Data-related Questions:

* Are there still gaps in the core data and is
the uncertainty level too high? Can we
include opportunistic data?

* How will data be applied to each of the
five ERA components?

« Can MDAT and ERA data development
work be connected to Mid-Atlantic Fishery
Management Council Essential Fish
Habitat process?

» What level of synthesis is useful or not
beyond the 5 components?



ERA Workshop Results

Process-related Needs/Questions:

Clarity on peer review process for individual species models and data
synthesis products

— formal scientific peer review
— stakeholder/public review

Will all five ERA components be mapped for whole Mid-A before
selection of a pilot?

Does an ERA need to have at just one or all five of the components?

Suggestion that pilot area should focus on complex area- with
overlapping uses, resources, authorities

When will human use information be considered?

Clarity on content and intent of pilot area report



ERA Work Group Recommendation for Next Steps

Follow the HOE Action #1 steps in the order stated in the Mid-A Regional Ocean Action Plan, but
extend the timeline through March 2018:

« July 2017

— Develop ERA fact sheet with FAQs
— Develop outline for sample ERA Report

— Schedule additional stakeholder engagement opportunities for August (e.g., MAFMC
meeting?) through October to review:

e draft component maps
e sample outline for ERA reports

e fact sheet with FAQs

* July - October 2017
— Continue monthly ERA Work Group calls to:
« discuss to what extent further synthesis of map layers is useful to decision-making

« discuss criteria for selecting first area for a sample ERA report



ERA Work Group Recommendation

£

e October 2017
— Create draft maps illustrating the 5

components of ERAs

* November 2017
— Hold workshop to gather
stakeholder input on data critical to

characterizing components of and
types of ERAs

* December 2017
— Finalize and post ERA component

maps on Ocean Data Portal
— Finalize criteria for selecting first
ERA on which to prepare a report

* March 2018
— Select first ERA for report






