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.~ Go Coastal!

* North Carolina Sea Grant

« Office of Diving / Water Safety, ECU
« U.S. Fish and Wildlife Service

« Atlantic States Marine Fisheries

Commission
* N.C. Division of Marine Fisheries :
« Liquid Robotics Nonh cam'lﬂa
« VEMCO Acoustic Tag Researchers:
« OTN ACT Network

Tom Savoy (CTDEP)
Dewayne Fox (DSU)

Bill Hoffman (Mass. DMF)
Paul Music (WHOI)

Greg Skomal (Mass DMF)
Jeff Kneebone (Mass DMF)

= e 1 @ Josh Smith, Jack Musick (VIMS)
TR W  Chris Hager (VIMS, Chesapeake
Scientific)
« Hal Brundage (Environmental
—~— Research and Consulting, Inc.)

OCE A . Bill Post (SC DNR)

NG NETWORK

 Dr. Barbara Block

!---_--=--=-----nu
SN EEEEEEEE
““uENENEREE




-
-

-
. -

" Ocean

Atlantic

"

Albemarle Sound




I o2

The Hatteras Bight: A Dynamic Place
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North Carolina Concerns

Wind farms

Offshore exploration for
natural gas

Barrier Island
development/inlet
stabilization

Wave and tidal energy

Military uses — acoustics,
bombing ranges, etc.

Sustainability of
commercial & sport
fisheries

Ocean transportation

A migratory fish



Locations of Proposed Wind Farms
and Seismic Surveys
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Seismic Surveys

Marine seismic vessel
with air-guns

Distance: 3-12 km (1.9 — 7.5 miles, OSPAR 2009) F | e,
Hydrophones = 1

A A

-
’ S
A
) b Y
.
: .
) . »
’
|

» -~
‘\
:

- b

http://www.rwe.com



| Communication rangesin fish and marine mammals
'l
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Seismic Surveys and Animals ~

The X axis is frequency of sound:

* Top — frequencies of animal
communication.

* Middle — hearing frequencies.

* Bottom — human-made noise
frequencies.

L

| Hearing rangg¢s of fish and mammals
| '

The black rectangle shows
those frequencies produced by
seismic testing, and the overlap
with fish and mammals

0.01 0.1 1 10 100 200
Slabbekoorn et al. 2010 (middle, bottom) Frequency (kHz)

Modified from: OSPAR 2009 (top) and



Migratory Pathways

Marine mammals e What influences
Sea turtles seasonal migrations

?
Atlantic and shortnose along the coast:

sturgeons * What role does Cape
Hatteras play in
influencing timing and
continuance of coastal
migratory pathways?

Coastal pelagic sharks,
skates and rays

Anadromous fishes
(striped bass, shads,
river herrings)



The Importance of Habitat

Factors Influencing

Z’m’f - | Groundfish Assemblages
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Charles Bangley went through a
shark phase as a boy Unlike other boys,
he never grew out of it
Now 41, Bangley is a doctoral can-
didate at Bast Carolina University in

the coastal resoure nanagement
program. Sharks are what he stud-
es,

A notable part of Bangley’s re-
search, which focuses on North
Carolina shark habitats, shows

that crease in water lemperi-
ture may be responsible for a sig:
nificant increase in bull sharks being
bor In the Pamlico Sound.

Earlier this month, Bangley, who
gn\w up in l(hndv Island, presented the

AF an adiua.

A
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Associated Pross Most of this year's attacks happened

i The man is the seventh person  in shallow waler, The Injuries raied

OCRACOKE — A shark bit n (8- from minor wounds 1o his heel and

mwmmwﬂhnmwuk\q- attdcked along the North sk o Syl by
10 an 18 yearold man.
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Rulifson Lab Shark Research
Behavior, Distribution, Abundance

Man bitten by shark off Outer Banks
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ECU doctoral
student studies
how warmer water
attracts sharks

to Pamlico Sound

and off Florida.

For nearly 50 years, only nine juve-
nile bull sharks were observed in the
eastern North Carolina coastal area.
That changed about four years ago.

Since 2011, 36 juvenile bull sharks
have been documented in the eastem
North Carolina coastal region.

“It was like someone fipped the
shark switch, and they nmkk-nly started  mean an increase in
Lmng birth in this area,” Bangley said. adults in the Pamli-
“It just skyrocketed. Bull sharks went co, though, Bangley
from being this random stray in surveys  said.

1o wmemuu that popped up onaregu-  “I’s actually pret-

Inrsl‘ N e e WA ty rare (0 see a large
» what Nipped Switch to sud-  bull shark in the sound,” he
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desirable area for Sharks o have their Juveniles leave fairly quickly.” 4

pups? Bangley said it WaS a increase in
‘Linebacker of sharks'

“nursery  habitat.”
The barrier islands
of North Carolina's
Outer Banks also
help defend the ju- |
venile sharks from |
larger predators.
An increase in
Juveniles  doesn't

temperature that began in about 2011,
“All of the other PIECes were there

Jjuvenile blacktip
shark captured
in the Core
Sound so it can




ECU Hatteras Acoustic Array

developed for a Spiny Dogfish shark study

12 VEMCO VR2W receivers,
placed 2 m off bottom.

Spacing about 1 mile apart (based
on extensive range testing for
these waters).

“Listening Fence” extends out 12
miles perpendicular from shoreline
off Hatteras Village, NC.

Array includes acoustic doppler
current profilers (ADCPs).

This ADCP
fiberglass trawl/
shield was painted
with red bottom
paint when initially
deployed — high
energy, sand
transport blasted
paint off.
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Hatteras Bight Acoustic Array

Pamlico Sound
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e n~Acoustlc Tagging Res esearch,

} ;3 T e
= 3 1996-2010 3
.'.—-_‘_- - /_,' ._._J
3 Y, ——
- ‘—-\. 4 ‘___f R ; / )V?
s T e om T _."fl t".":-r
Y e, e, = < P AFy
-‘—Hw_,.-'_'j.:: el S s _..-:6 -:_f:l:' 1:':;':;
e ,;4’///\_;-\ B, z Y
‘--"\‘-_“ S L ‘—':_". "L‘_“-_,_—_- ¢ /.;"—i b - 1-","'
X | P [ 2
\1l| > —__‘,_/ L_’;___‘f'.‘ ___-—"":’
\ - "8 p& T ot
I!I "-—,-/ o .s “".\ /" "... <
.l. '|‘ .
e e ® G 5
T S ° Canadian
Release Site
2000
1800 1 47,000 Floy tags deployed
£ 1600
1400
5 . 1 .
3 g 1200 . e s . e
i b % 1000 1 . ’} :m’oq o 00,%% o
P U.S. Release Sites| | 4 800 - . ..,s"«:o%’o’.. L SRR .
L = | LR { 4
S { Q600 R T ,; et o,
*"'a_--f'\\ 'u.\ 4001 ¢ o o *° . .
- X *
'.| }‘.- 200 i ” :‘ ”" * ¢ . .
'I‘I.‘.' I'."- O -‘M“I’ :’I M T ’I T T T * T ° 1 — 1
“ )y 0 30 60 90 120 150 180 210 240 270 300 330 360
o 25) Calendar date
H 2,
\/:f.' %



Acoustically Tagged Species Recorded
by the Hatteras Acoustic Array

American Shad
Hickory Shad
Atlantic Sturgeon
Cownose Ray

Spiny Butterfly Rav g
Sand Tiger Shark
Sandbar Shark

Spiny Dogfish (spurdog)




Acoustically Tagged Species Recorded
by the Hatteras Acoustic Array

Bull Shark

White Shark
Lemon Shark
Green Sea Turtle

12 species to date.

The Hatteras Array has been
pulled due to lack of funding.



Single Species
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Sharks and Sturgeon Combined

B Atlantic sturgeon
B Sand tiger shark
B Sandbar shark

B White shark
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Shallow Water Dogfish Detections

U ADCP data, shallow site
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Cape Lookout Wind Speed, February 2009
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The East Carolina University
Acoustic Wave Glider (AWG)

“Blackbeard”

VEMCO VR2C

DecimusR PAM Buoy




Acoustic Wave Glider“Blackbeard”
by Liquid Robotics

Airmar PB200

o \fr The Dream

Moves by wave
\ ; , 7
power — Machine:

Instruments rorwerd jtt_ At Fayins
powered by sun el e

Fluorometer Teledyne
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Weather station | _. — R
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velocity \
Depth

Water
temperature,

salinity, dissolved

oxygen ider

Listen for animal T
noises :
Listen for animals s
tagged with

Umbilical /

pinging tags Data stream = Oceanography + meteorology + predators + prey



Blackbeard hasArrived!!
- ARRGH!




Wave Glider “Carey” used by Barbara Block




Shark Attacks in North Carolina (years 1853-2014)
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Based on data from the 'Global Shark Attack File'



Questions,

East Carolina University.

Tomorrow starts here.

e



2015 so far

Shark Attacks in North Carolina (years 1975-2014)

Based on data from the 'Global Shark Attack File'
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