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MARINE ANIMAL SOUNDS

Communication

* |dentification between individuals

* Find mates

* Maintain group structure

* Establish territories or spawning aggregations
 Mother —calf contact

* Aggressive interactions



MARINE ANIMAL SOUNDS

Echolocation/Foraging/Navigation

e Detect, localize, and characterize objects
e sharing information about food

» startling prey to aid capture

* Jaw clapping/swim bladder changes
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CONVENTIONAL TECHNIQUES

Benefits Limitations

Marine mammals visual sightings provide species Limited due to bad weather, light and cost.
presence, number of animals, health and ID

You only see what is on the surface or is caught

Trawl surveys for fish provides species presence, :
in a trawl.

extrapolation of the number of animals, health
condition, genetic and growth samples



] Provides a non-invasive, valuable alternative or addition to traditional survey methods

Benefits

* Can detect animals at night and in
bad weather

* Can do long-term monitoring with
reduced field effort and cost

* Can cover wide spatial range

Limitations

Presence only: cannot tell when
animals are NOT around

For most species, difficult to
determine number of individuals
present

Many sounds are still unknown
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WHhy PAM?
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QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?

2. What are your PAM Recording Technologies ?

3. What are your PAM System Requirements?

4. What is your PAM Design?

5. What information does your PAM Data provide?
6. How will you Report and Archive your PAM data?
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QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?
2. What are your PAM Recording Technologies ?

3. W
4. W
5. W

nat are your PAM System Requirements?
nat is your PAM Design?

nat information does your PAM Data provide?

6. How will you Report and Archive your PAM data?
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QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?

2. What are your PAM Recording Technologies ?

3. What are your PAM System Requirements?

4. What is your PAM Design?

5. What information does your PAM Data provide?
6. How will you Report and Archive your PAM data?
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QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?

2. What are your PAM Recording Technologies ?

3. What are your PAM System Requirements?

4. What is your PAM Design?

5. What information does your PAM Data provide?
6. How will you Report and Archive your PAM data?



3. PAM De&siGN

How far can your
species be heard on
average?

Grouper

Fin whale

50-200 KM



3. PAM De&siGN

Site Regional Ocean




QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?

2. W
3. W
4. W

nat are your PAM Recording Technologies ?
nat are your PAM System Requirements?

nat is your PAM Design?

5. What information does your PAM Data provide?
6. How will you Report and Archive your PAM data?
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PAM Data

Long Time Periods Species Ecology/Soundscape
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CHANGING DisTrRIBUTIONS - BALEEN WHALES

Kilometers

2004 — 2014 [ — =

North Atlantic right whales

fin whales

i N humpback whales

O  2004-2010

——

seji whales —— O\ | -,

Davis et al. 2020. Exploring movement patterns and changing distributions of baleen whales in the western North Atlantic using a decade of passive acoustic data.
Global Change Biology 26: 4812-4840
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BALEEN WHALES: TEMPORAL
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Collaboration is essential
(33+ scientists, 19+ organizations

contributed data)

Although not collected for the same purpose data

still very valuable at a broad scale
TheComeIILa

rch Program

Detailed records over long time and spatial scales
on species we knew very little about

Able to detect major shifts in movement patterns

MARINE LAB

and distribution.

Fisheries and Oceans

* Canada



PROTECTING SPAWNING AGGREGATIONS - FiIsH

Caprure of Arlanrle Cod 1950 - 2005

North West Atlantic Stock
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Zemeckis et al. 2017. ICES Journal of Marine
Science, 74(6), 1780-1796.




PAM froRr FisH SPAWNING

 Form dense aggregations in localized areas

e Strong spawning site fidelity

e Spawning groups are distinct = vulnerable to
trawling

. Cod

Gloucester

Passive acoustic sites

MA fishery closure (WCCZ)

Federal fishery closure (FW53)
= Stallwagen Bank NMS

MA-federal boundary

N R*W

Massachusetts Bay: 2011 - 2018 Haystack formations



SPAWNING AGGREGATIONS — TEMPORAL
2011 - 2018
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Grunt rate tracks assessment
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Caiger et al. 2020. Marine Ecology Progress Series, 635, 89-103.
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Glider tracks and presence of grunts Combining Telemetry + Acoustics !

Zemeckis et al. 2019. ICES Journal of Marine Science, 76(6), 1610-1625.



SouNDscAPE PATTERNS — SpPeciEs EcoLoGgy
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SOUNDSCAPE PATTERNS — TEMPORAL & AMPLITUDE
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Tracking long term health and changes to a marine ecosystem



ReaL-Time Passive AcousTics

Graphic: Woods Hole Oceanographic Institution
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ReaL-Time AcousTics

Live now at: robots4whales.whoi.edu
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RiGHT WHALE SLow ZONES

ATTENTION ALL BOATERS:
SLOW DOWN TO 10 KNOTS
OR LESS FOR RIGHT WHALES

Frequency

(Hz)

5

Annual seasonal slow down zones. REQUIRED for boats 65 feet and bigger. —
Recommended for smaller boats. , @ :

Detected
Areas where right whales have been sighted (Dynamic Management Area * ) N O AA

or heard. Recommended slow down zones for ALL vessels. FISHERIES

04/01/2015

B 4

robots4whales.whoi.edu



ReaL-Time PAM - FisH
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Web Platforms

robots4whales.whoi.edu

Daily analyst review:

Date Sei whale Fin whale Right whale |l o=
whale
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09/01/2015
08/31/2015

08/30/2015
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08/28/2015

WHALEMAP(DFO/Dalhousie)

LATEST RIGHT WHALE OBSERVATIONS

Last 14 days of sightings, effort, and acoustic detections

SUMMARY MAP MAP KEY asour  [IINTERACTIVEIAREY

FISHERIES NOTICES REPORT SIGHTING REPORT DEAD/DISTRESSED WHALE

Current time (UTC): August 12, 2020 21:36:02

Right whale observations
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AT

Mark Baumgartner
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Notifications

Fin whales detected on the Nomans Land buoy

Time now: 12/13/16 12:00 EST

Fin whales detected on the Nomans Land buoy! Latest detections: 2.8 hours ago.

Fin whale detections:

12/12/16 18:09 EST (17.8 hr ago)
12/12/16 19:09 EST (16.8 hr ago)
12/12/16 20:09 EST (15.8 hr ago)
12/12/16 21:09 EST (14.8 hr ago)
12/12/16 23:09 EST (12.8 hr ago)
12/13/16 00:09 EST (11.8 hr ago)
12/13/16 01:09 EST (10.8 hr ago)
12/13/16 02:09 EST (9.8 hr ago)
12/13/16 02:24 EST (9.6 hr ago)
12/13/16 03:09 EST (8.8 hr ago)
12/13/16 05:09 EST (6.8 hr ago)
12/13/16 06:09 EST (5.8 hr ago)
12/13/16 07:09 EST (4.8 hr ago)
12/13/16 08:09 EST (3.8 hr ago)
12/13/16 09:09 EST (2.8 hr ago)

See http://dcs.whoi.edu/nom.

6/nomans0916.shtml for more information

ReaL-Time MonNiTorING & MITIGATION

Distribution of Information
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QuesTioNs TO ConsIDER WHEN UsSING PAM

1. What are your Species of Interest?

2. What are your PAM Data Collection Types?

3. What are your PAM Recording Technologies ?

4. What is your PAM Design?

5. What information does your PAM Data provide?
6. How will you Report and Archive your PAM data?
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Select a species

North Atlantic Right Whale

Select platform type(s)
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THANKS TO THIS GROUP OF SMART, HARD WORKING SCIENTISTS !

Check out our PA Group webpage!

fisheries.noaa.gov/new-england-mid-atlantic/endangered-species-con
servation/passive-acoustic-research-atlantic-ocean

Sofie.VanParijs@noaa.gov
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