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Ferma le Trivelle

Capodogli morti a Vasto, “uccisi dalla
ricerca del petrolio in mare”

AMBIENTE & VELENI
Per Legambiente lo spiaggiamento e dovuto alle esplosioni per

sondare la presenza di greggio. "Il gas nel sangue avvalora la
tesi che 1 cetacei, disorientati, abbiano fatto una riemersione
troppo rapida e questo ha provocato un'embolia”



2 2 United Nations Decade
of Ocean Science
2 30 for Sustainable Development

HauioHanbHUn npupogHun napk "Ty3niBCcbKi IMMaHN"
69-Q




JPI

OCERBRRS

Int. J. Environ. Res. Public Health 2015, 12, 12304-12323; doi:10.3390/ijerph121012304
OPEN ACCESS

International Journal of
Environmental Research and
Public Health
ISSN 1660-4601
www.mdpi.com/journal/ijerph
Review

Noise in the Sea and Its Impacts on Marine Organisms

Chao Peng, Xinguo Zhao and Guangxu Liu *

College of Animal Sciences, Zhejiang University, Hangzhou 310058, Zhejiang, China;
E-Mails: SUPERJUNIOR PC@163.COM (C.P.); xinguozhao@zju.edu.cn (X.Z.)

* Author to whom correspondence should be addressed; E-Mail: guangxu_liu@zju.edu.cn;
Tel.: +86-571-8898-2636.

Academic Editor: William E. Hawkins

Received: 12 July 2015 / Accepted: 25 September 2015 / Published: 30 September 2015

51.72%

20.69%

What we know and don’t know...

B Fish

B Mammalia
Mollusca
Arthropod

~ Reptile

12.07%

///

12.07%
77

3.45%

.a*".'..’*

(&

2021
2030

&

United Mations Decade
of Ocean Science
for Sustainable Development

Figure 1. The percentage of studied marine species in different taxa being affected by
anthropogenic noise.
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Technical Guidance for Assessing the
Effects of Anthropogenic Sound on
Marine Mammal Hearing

Underwater Acoustic Thresholds for Onset of
Permanent and Temporary Threshold Shifts

PSR
W

U.S. Department of Commerce
National Oceanic and Atmospheric Administration
National Marine Fisheries Service

NOAA Technical Memorandum NMFS-OPR-55
July 2016
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Table E5%:  Summary of 'T'S onset acoustic thresholds.

N B i
teceived Level

T

Low-Frequency (LF) Lok flat: 219 dB LELF 240 199 dB
Cetactans flat: L F2ah
LELF 24k 183 dB

ol 3

Mid-Frequency (MF) s 230 4B L . 198 dB
Cetaccans Lk fla: bk, MF. 2 4h-
LE,MF24h: 185 dB

Table 3: Summary of ".'FE'IE']'IIII.D.E‘ and EXposure functon parameters.

Call 5 ol &
High-Frequency (HF) . I 173 dBR
B Lpknat: 202 dB EsHF, 24h!
LE,HF 24k 155 dB

HE

-l'.'f
0.13

Call 7 el &

LpkNar 218 4B LE,PwW 24h: 201 B
Lg,pw z4hk: 185 dB

Phocid Pinnipeds (FW)
(Underwater)

. W:ight:{lTl"E onset
threshold® (SE

L. Celd 10
Orariid Pinnipeds (OW)
atr 232 dB L : 219 dB
(Und er) Lok Nat E,0W,24h
L ow 24k 203 dB

an—fr-:qumcl.- (LI7)
cetaceans
‘ Mid-frequency (MIF) T {20
cetaceans
High-frequency (HE) { &
cetaceans _
Phocoid pinnipeds (PW) 10
underwater) '
Crarid pinnipeds (OW) 20
underaater '

* Determined from manimum value of exposure functon and the weaghting functon at its peak (e,

mathematically equivalent to K+ £].

* Dual metnc acoustc thresholds for impulsye sounds: Use 1.l.rJ'|.1|:h|:1.'|::|'.r-::|-l.||.'I:-: in the largest isopleth for

calculating PTS onset. If a non-impulsiee sound has the potential of exceeding the peak sound pressure level
thresholds associated anth mmpulsve sounds, these thresholds should also be consadered.

Mot Peak sound pressure (I oi) has a reference valoe of 1 pPa, and cumulatve sound EXPOSUrE level (1)

has a reference value of 1pPa’s. In this Table, thresholds are abbreviated to retlect American Matonal
Standards Instrtute standards (ANSI 2013). However, peak sound pressure is defined by AMSI as
incorporatng frequency wesghting, which is not the intent for this Technical Guidance. Hence, the subscrips
“flat™ 15 being included o indicate peak sound pressure should be flat weighted or unweighted within the
generalized heanng range. The subscrpt assocated with cumulative sound exposure level thresholds mdicates
the designated marine mammal auditory weighting funcoon (LF, MF, and HF cetaceans, and PW and OW
pinmpeds) and that the recommended accomulation penod 15 24 hours, The cumulative sound exposure level
thresholds could be exceeded m a multotude of ways (Le., varying exposure levels and durations, duty cyde).

When possible, it s valuable tor action proponents to indicate the condmrons under which these acoustc

thresholds vall be exceeded.
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Physiological stress response
Behavioral response

Type of effect

Temporary threshold shift >

Limit of Range
Audibility from
noise source
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c’) Sperm whales Pilot whales

updates

p NAS RESEARCH ARTICLE ECOLOGY ' OPEN ACCESS

Behavioral responses to predatory sounds predict sensitivity of KW-fish . I _
. . ory s KW-mammal — 0
cetaceans to anthropogenic noise within a soundscape of fear
Patrick J. O. Miller®"2{, Saana Isojunno®?, Eilidh Siegal?, Frans-Peter A. LamP, Petter H. Kvadsheim®, and Charlotte Curé® é“) ' §
Edited by Gerardo Ceballos, Universidad Nacional Autonoma de Mexico, Mexico City, Mexico; received August 12, 2021; accepted January 24, 2022 : KW-mammal s :
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- Table 2. Example studies showing effects of anthropogenic noise on acoustic communication
e T and physiological hearing system of marine organisms.
o Species Types of Anthropogenic Noise Effects References
M. angustirostris increased ambient noise constrains acoustic communication Southall et al., 2003 [45]
C. chromis | o |
. o . reduces auditory sensitivity and shifts .
S. umbra boating and shipping noise Codarin et al., 2009 [7]

the hearing threshold
G. cruentatus

. o . constrains acoustic communication
H. didactylus boating and shipping noise . . Vasconcelos et al., 2007 [46]
and shifts the hearing threshold

P. phocoena seismic air-gun shooting shifts the hearing threshold Lucke et al., 2009 [48]
T. truncatus experimental noise emanating device shifts the hearing threshold Nachtigall et al., 2004 [49]
P. auratus seismic air-gun shooting damages the hearing sensory epithelia McCauley et al., 2003 [37]
L. vulgaris

S. officinalis . . . . | o
O varloari experimental noise emanating device = damages the hearing sensory epithelia André¢ et al., 2011 [52]
. vulgaris

1. coindetii

R . damage to internal fibers, statocysts,
A. dux seismic air-gun shooting o Guerra et al., 2011 [53]
stomachs, and digestive tracts
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Pathological changes with gas bubbles consistent with decompression sickness spatially and temporally associated to military exercise

(Jespson et al.,2003; Femandez et al. 2005)
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No mass strandings
since sonar ban
Prompt political action may
have resulted in a remarkable

conservation success for whales
and dolphins. The Canary
Islands used to be a hotspot for

mass strandings, but there have
been no mass beachings since the
Spanish government imposed a
moratorium on naval exercises in
these waters in 2004.

Naval sonar operations have
long been implicated in mass
strandings, particularly of beaked
whales (R. Filadelfo et al. Aquat.
Mamm. 35,435-444;2009). In
2002, the stranding of 14 beaked
whales in the Canary Islands
was linked to the use of mid-
frequency naval sonar in the area
(P.D.Jepson et al. Nature 425,
575-576;2003). In 2004, four
Cuvier's beaked whales (Ziphius

cavirostris) were stranded there



JPI
OCEBMS

change

Behavioural

B

Strandings associated to sounds: military sonars
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1.Need measurable molecular and structural changes as direct evidence of AOE.
2.Need of a fingerprinting counting for several biomarkers in different species.

3.Need to differentiate the respective contributions of both sound components in order to model the effects of sound

sources in marine organisms.

4.Need to determine changes in proteome profiling after sound exposure.

DIAPHONIA

will develop a possible diaghostic fingerprinting approach composed of several tissue

markers incorporating molecular, metabolomic and microscopic techniques in order to

identify functional and morphological changes in the acoustic pathways of invertebrates,
fishes and marine mammals.



]alcsnus Identifying biomarkers for stress-exposure, mediators of immune @
system and TTS in marine mammals - WP1 00T
Genomic signaling as early warning signs of anthropogenic stressors
Noise exposure Endocrine markers Heat shock protein Cytokines
Prestin ESR1 and TRa HSP/70 Interleukins (IL2 &10)
Involved in Reproductive process and Stress related Important mediators of

hearing loss fat metabolism protein the immune system




OCEDME Identifying a diagnostic fingerprinting of TTS and effects on CNS (@
functions and morphology (WP1) a
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Development of a diagnostic approach to underwater noise impact
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5.Data from multiple species regarding anatomy, physiology and behavioural responses to various stimuli are missing.
6.Need to carry out further research on the behavioural responses of a range of fishes to different sound sources, under different conditions.
/.Data are needed on how these responses change over time after the introduction of an anthropogenic source.

8.Links between behavioural and physiological aspects of animals’ response to sound are not understood.

9.Long-term exposure to anthropogenic noise on reproduction are not well investigated.
10. Studies on pile-driving noise during construction are needed that could lead to understanding dose—response relationships of different sound variables.

11.Essential to understand which sound types disturb fish most to develop appropriate management and mitigation practices.

DIAPHONIA

will explore the relationship between behavioural and cellular/molecular/organ effects of both long-term noise exposure
of two fish commercial species in different European ocean basins, and short-term noise exposure in invertebrates and

fishes, from micro- to macroscale.
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Impulsive Noise

The noise from impacts or explosions, e.g., from a pile
driver, punch press or gunshot, is called impulsive noise. It
is brief and abrupt, and its startling effect causes greater

annoyance than would be expected from a simple
measurement of sound pressure level.
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Health status of the exposed individuals (adult, larva and eggs) determined by:
- respiratory rates and metabolisms

- proteomics (MALDI MS)

- electron scan microscopy
- survival rate and hatching success

- behavioral observations
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of noise exposure and metabolites concentration in the inner ear of fish
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Metabolomic studies in fish

- Identify bioindicators for noise exposure in fish

- Obtain dose-response curves of noise exposure and metabolites concentration in the inner ear of fish

(D1.2)

40 metabolites in the inner ear of mice we

differentially affected by noise exposuret

Jietal, 2019. Sci. Rep
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1 2.The functional anatomy and physiology of the hearing apparatus and the acoustic pathways

DIAPHONIA

will gain insight into the morpho-functionality of the peripheral hearing apparatus in marine man
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Developing new tools and approaches: 3D

numerical modelling (WP3)

Toothed whale acoustic pathways

3D reconstruction & FEM wave propagation

Animal samples

>

Tissue segmentation — 3D wave propagation models

+

Visualization tools

+

Virtual test environments

—

Integrated
functional morphology

!

Insights into
physiology and
sensitivity
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1 3. Experimental research using marine animals remains difficult and remains ethically questionak

DIAPHONIA

ed organoids from stranded cetaceans and fish fibroblasts to recreate the auditory sensory orgar
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cultures (WP1)

Differentiation to inner ear organoid

BMP4,FGF, @ Matrigel +
Reprograming ¢ SB431542, @ /&B NOG, EGF,
9% LDN193189 o R-Spondin]
O o
Somatic cells 1PSCs Preplacodal Otic pit and Inner ear organoid
ectoderm vesicles

b

Haic ool Vestibular
@ neuron
~ Schwann

cell
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OcEnns MSFD - 2008/56/EC

Marine Strategy Framework Directive WORKING TO ACHIEVE CLEAN HEALTHY AND PRODUCTIVE ELUROPEANSEAS

DESCRIPTORS

% OF MS THAT WERE ABLE TO CONCLUDE ON CURRENT STATUS

50% 53% 65% 352% 90% 30%
D1 Biodiversity * D2 Non-indigenous D3 Commercial D4 Food webs D5 Eutrophication D6 Sea-Tloor
spieces fish/shellfish integrity
75% 55% 12%
29% 45% * birds 47%,

mammals 68%,
reptiles 25%, fish 35%,

DS Contaminants D10 Litter D11 Energy, including cephalopods 22%,
D7 Hydrographical D8 Contaminants in seafood underwater noise pelagic habitats 53%

conditions



JPI
OCERBRS

2.16

3.10

4.17
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ACCOBAMS
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Methodological Guide:

Guidance on underwater noise mitigation measures

V. 3.0.

Anthropogenic Noise

Assessment and Impact Assessment of Man-Made Noise

Guidelines to Address the Impact of Anthropogenic Noise on Marine Mammals in the ACCOBAMS Area

Guidelines to Address the impact of anthropogenic noise on cetaceans in the ACCOBAMS area

Addressing the Impact of Anthropogenic Noise

Anthropogenic Noise

Implementation of an ACCOBAMS Certification for Highly Qualified Marine Mammals Observers
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THANK YOU FOR YOUR ATTENTION! R

Prof. Sandro Mazzariol, DVM, PhD

Department of Comparative Biomedicine and Food Science (BCA) - University of Padova
Cetaceans strandings Emergency Response Team (CERT)

Centro Interuniversitario per la Ricerca sui CEtacei (CIRCE)

International Whaling Commission Strandings Expert Panel Member

IJUCN SSC Cetaceans Specialist Group

National Center for Future Biodiversity

AGRIPOLIS - Ed. Museo
Viale dell'Universita 16

35020 - Legnaro (PD)

e-mail: sandro.mazzariol@unipd.it

skype: smazzariol

www.marinemammals.eu

www.bca.unipd.it
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