University of the Aegean — Department of Marine Sciences mariasini@marine_aegean_gr

MPAs — Research & Monitoring

Use of Non-Destructive Methods

Mytilene ~ 2017 | Maria Sini
(PhD on Marine ecology)



University of the Aegean — Department of Marine Sciences mariasini@marine_aegean_gr

MPAs — research & monitoring

MPA benefits

« Conservation of marine biodiversity

* Protection of threatened, rare or endangered species

* Protection of commercially / economically important species

* Preservation of habitats that are critical for the survival and/or lifecycles of
species

 Fisheries management (reduce fishing pressure, replenish fish-stocks, protect
critical stages of species lifecycles, reduce by-catch, reduce competition among
fishers)

« Sustainable economic development & tourism

 Education & public awareness (schools, universities, general public,
stakeholders)

* Research purposes — provide natural laboratories and reference sites (e.g.
transplantation of corals, effects of climate change)
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MPAs — research & monitoring

MPA success largely depends on
» Clearly defining conservation targets.

* Reducing conflicts among different groups of people (stakeholders) and
conservation targets.

Conservation targets (examples):
» a specific species (e.g. Monachus monachus, Caretta caretta)
» the protection of fish stocks

» the protection of a vulnerable habitat

Conservation targets determine management objectives

Management objectives and measures applied must be regularly evaluated
and re-adjusted.
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MPAs — research & monitoring

Before MPA establishment:

 Collect baseline data regarding the physical / ecological characteristics of the
area of interest,

« Collect baseline data on the socio-economical characteristics.

» These provide important information for the planning process.

After MPA establishment:

« Evaluate whether management actions meet & satisfy conservation objectives.
» Reduce conflicting interests among different groups of people (stakeholders).

* Readjust management actions or conservation objectives.

Assessments should include evaluation of:
* Biological parameters

« Environmental parameters

« Human uses

 Enforcement level
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MPAs — research & monitoring

Ecological assessment designs:

« Assessments (in contrast to experiments) aim to quantify site-specific effects
(e.g. due to existence of an MPA).

« Assume that there are two sites

B Zakynthos NMPZ zones

[] Natura 2000 area Maritime Zone A

] NMPZ marine area [ Maritime Zone B

[ Maritime Zone C

[ 1 Buffer Zone

[ Core Zone

[ Peripheral Zone

[ Protected Natural Landscape

b) Control:
outside the MPA
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MPAs — research & monitoring

Ecological assessment designs:

* “Impact only”: samples taken only within the MPA, after the MPA
establishment. Problem: Very difficult to understand any effect.

« “Control-Impact”. samples taken both within and outside the MPA, but only
after MPA establishment. It the most common design. Problem: Easy to confuse
MPA effect with spatial variability (e.g. differences in habitats).

-“Before-After”. samples taken before and after MPA establishment, only within
the MPA. Problem: MPA effects are confused with temporal variability.

 “Before-After-Control-Impact (BACI)”: samples taken before and after MPA
establishment both within (Impact area) and outside (control area) the MPA.
Strong design to assess the MPA effects, especially if temporally replicated. But:
It is important for impact and control sites to have similar dynamics.
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Destructive methods

Destructive / extractive methods: based on the extraction of material from the
natural environment.

Examples:
Fisheries dependant surveys (onboard commercial fishing boats)

Experimental fisheries (fisheries independent) surveys.

Use of bongo plankton nets.

Use of sediment samplers at soft substrates
(e.g. van Veen, Eckman-Birge).

Use of scrape sampling at hard substrates.
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Destructive methods

Destructive / extractive methods

~ CPUE (catch per unit effort data)

~ species diversity,

~ relative abundance,

~ body size,

~ other biological parameters (e.g. biomass, stomach
contents, gonadal inspection, community level genetic
analysis)

But require

The removal of material from the natural environment.
Handling & Sorting in the laboratory, which can be
very time consuming (especially in the case of benthic
samples).

So, sampling over large areas through destructive g
sampling poses several problems:
Destructive effects to habitats & species,
Time, Effort, Cost
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Non destructive methods

Non-destructive methods:
have a minimum effect /
disturbance on the environment
or the organisms under study.

They are usually faster to apply
than destructive methods.

They are ideal to use within
MPASs.

Examples...




University of the Aegean — Department of Marine Sciences mariasini@marine_aegean_gr

Non destructive methods — For abiotic parameters

Examples of non-destructive
methods for abiotic
parameters

CTD - Conductivity, Temperature and
Depth-meter, important tool for the
measurement of abiotic parameters of
the water column.
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Non destructive methods — For abiotic parameters

Current-meter

Source; Maria Sini
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Non destructive methods — For abiotic parameters

Landers

A lander is a versatile mechanical platform used for carrying tools,
Instruments, scientific samples, imagery, measurements, etc. between the
surface and the bottom of the sea. (Source: schmidtocean.org)

Particularly useful: for long term monitoring and the inaccessible deep sea

Benthos Pop-Up Buoy
TRDI 600 kHz ADCP
Sea&sun CTD

KUM Benthic Chamber
+Syringe Sampler

+pH| Oz Sensor
+Sediment Sampler

GoPro Underwater Camera

Baschek et al. 2017 — Ocean Science
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Non destructive methods — For abiotic parameters

Temperature loggers

TMEDNet ey

[ XX N N TSt ! } A'temperature data loggers network

T-MEDNET DATA LIST T SERIES | CONTACTS

T-MEDNET DATA

P Select up to 4 sites among the
Map  Satellite La regions below:

S-Alboran [+]
Levante_iberian [+]
S-Catalan [+]
Balearic [+]
N-Catalan [+]
Gulf_of_Lion [+]
Provence [+]
Corsica [+]
Ligurian [+]
N-Adriatic [+]
Central Adriatic [+]
S-Adriatic [+]
N-Aegean [+]
S-Aegean [+]
N-Levantine [+]
Tunisian [+]

Sicily channel [+]

Show T Figures

www.t-mednet.org
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Non destructive methods — For abiotic parameters

Light loggers

= ok

HOBO® T

Pendant temp/light |

Part # UA-002-64
Patent 6,826,664

lce® | 2]
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Non destructive methods — For abiotic parameters

...Passive acoustics
(hydrophones): use for
assessing noise levels as well
as to assess the presence of
different species.
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Non destructive methods — For biotic parameters

For biotic parameters
Non-destructive methods are applied in several cases:
~ monitor protected species (e.g. marine turtles, seals, cetaceans)

~ assess communities & habitats

Different types

Underwater visual census .
Ecological

*Video & photography BRI

*Telemetry

«Acoustic methods

Let’s look at some examples...
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Non destructive methods — Underwater Visual Census

Underwater Visual Census

refers to in situ observations made by divers (free or SCUBA diving).

Let’s look at some examples...
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Non destructive methods — Underwater Visual Census

Assessment of Posidonia oceanica meadows

| .\, -thanos daljanis

_
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Non destructive methods — Underwater Visual Census

Assessment of Posidonia oceanica meadows

« Shoot density within TRANSECT A
QUADRAT 1 2 3
quadrats COMMENTS — P . — —
P / /// //// P P o P
// // /_// /}/ 2 s //
// / / = P /// ///
s o / - ra al
o / / /
< o
« Meadow structure :
within line transects o

S =Sand
R = Rock
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Non destructive methods — Underwater Visual Census

Assessment of Posidonia oceanica meafilows YPOLOGY OF LOWER LIVIT
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Sampling reefs & associated species

o 0~ Wb E

Occupancy surveys
Strip transects

Line transects
Quadrats

Photoquadrats

Photography and Video

Huepounvia TTaBuog Ovopa Lat-Lon

Protected: Charonia variegata (Cha), Tonna galea (Ton), Pinna (Pin), Luria lurida (Lur), Erosaria spurca (Eros), Zonaria pyrum
(Zon), Ophidiaster (Oph), Centrostephanus (Centro), Aplysina (Apl), Axinella cannabina (A.can), Axinella polypoides (A.pol),
Axinella spp (A. spp), Sarcotragus (Sarc), Geodia (Geo), Tethya (Teth), Cladocora (Clad), Hippocampus hipppocampus (Hh),
Hippocampus gutulatus (Hg)

* N £18n £ktog Aiotag: +: Mapouoia, Inavio: 1-10%, Kowo: 10-25%, AdBovo: 25-50%, AA oAU adBovo: 50-75%, N: Nekpo dtopo, NN: Nekpog
TAnBucopog

30-25m Owatonog, Méoeig
25-20m Owotonog, Meéoeig
20-15m Owotonog, Miéoelg

15-10m

10-5m

5-O0m
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Sampling reefs (Habitat type 1170) & associated species

1. Occupancy surveys
(quantitative method):

» used for the assessment of

fish, benthos, habitats.
* two observers.

« predefined depth zones.

*specific observation time.

Huepopunvia

JTaBuoC Ovoua Lat-Lon

TAnBuouog

Protected: Charonia variegata (Cha), Tonna galea (Ton), Pinna (Pin), Luria lurida (Lur), Erosaria spurca (Eros), Zonaria pyrum
(Zon), Ophidiaster (Oph), Centrostephanus (Centro), Aplysina (Apl), Axinella cannabina (A.can), Axinella polypoides (A.pol),
Axinella spp (A. spp), Sarcotragus (Sarc), Geodia (Geo), Tethya (Teth), Cladocora (Clad), Hippocampus hipppocampus (Hh),
Hippocampus gutulatus (Hg)

* Na £i6n £ktog Aiotag: +: Napouoia, Inavio: 1-10%, Kowo: 10-25%, AdBovo: 25-50%, AA oAl adBovo: 50-75%, N: Nekpo dtopo, NN: Nekpog

30-25m

Owotonog, Meéoeig

25-20m

Owotonog, MEoceg

20-15m

Owotonog, MeEoewg

15-10m

Owotonog, MEocewg

10-5m

Owotonog, Meéoewg

5-Om

Owoétonog, MEocewg

L 5

vasilis gerovasileiou

- P. gibbesi

pvasileiou
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Sampling reefs (Habitat type 1170) & associated species

. [ 25m
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2. Strip transects (quantitative method):

* used for the assessment of fish, benthos,
habitats.

* one diver moving along a transect line of
predetermined width.

maria sini

Epinephelus marginatus  Diplodus sargus Sarpa salpa Siganus luridus

‘..-\m

: kostantmos vat%‘bt;; . maria sini
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3. Distance sampling using line
transects (quantitative
method):

* used for the assessment of fish,
benthos, habitats

 one diver moving along a
transect line of no specific width

* recording the distance of target
features from the line.

NMPQTOKOANO AQOONIAZ NINNAZ ME AEITMATOAHWIA ANOXTAZEQN

HMEPOMHNIA |3TAOMO3 MAPATHPHTHS SYNTETATMENEZ | KATEYOYNZH TOMHZ:

TMHMA TOMHZ | METE@OZ ATOMOY KAGETH ANOITAIH | BAGO: MEPIFPAMH BIOTOMOY /
MAPATHPHZEIZ / MIEZEIZ

0-5

5-10

10-15

15-20

20-25
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Sampling reefs (Habitat type 1170) & associated species

3. “Distance” sampling — detection probability of different species

Detection probability

g(y)

Source:

0 100 200 300 400 500

Distance y (cm)

Katsanevakis 2009

600

700

800

——Sphaerechinus granularis

——Holothuria sp.

- Pinna nobilis

——Pecten jacobaeus
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Sampling reefs (Habitat type 1170) & associated species

3. “Distance” sampling — detection probability of different species

1.0
>
o 0.8 -
>
.% 0.6 -
®)]
o
o 04 -
c
O
o 02 -
g
A

0.0 | | |

0 100 200 300 400

Vertical distance, y(cm)

Source: Katsanevakis and Thessalou-Legaki 2009 — Aquatic Biology




mariasini@marine.aegean.gr

Sampling reefs (Habitat type 1170) & associated species

4. Quadrat sampling
(quantitative method):

» used for the assessment of
benthos and habitats.

* visual observation over
predetermined area defined
through the use of a quadrat.

* recording the distance of target
features from the line.

example...

Lithophaga
Huepopnvia: STABUOC: GPS:
MNapatnpnTng:

MAaiowo 1 MAaiowo 2 MAaiocwo 3 MAaiowo 4 MAaiowo 5 MAaiowo 6

Ap. ontwv
Me / Xwplg
{wvtovo
ATopo

Mapatnpnosig:
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Sampling reefs (Habitat type 1170) & associated species

5. Photoquadrats (quantitative
method):

» used for the assessment of benthos and
habitats.

photoQuad @

photo quadrat analysis software
www.mar.aegean.gr/sonarlab/photoquad
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Selected biological samples are sometime collected for:

* Further identification in the laboratory

» Estimation of biomass
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Sampling reefs (Habitat type 1170) & associated species

6. Photography & Video (quantitative or qualitative methods):

 Using photography for creating 3-D photomosaics

www.yissaris.com/photogrammetry

Mosaic model by
Yiannis Issaris
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Sampling reefs (Habitat type 1170) & associated species

6. Sterophotography & Video (quantitative methods):
«Two cameras positioned at a known distance apart.
*Used for the assessment of fish, benthos, habitat.

*Prerequisite: system calibration.

Analysis software:
www.seagis.com.au

am24.mpg : C1_39_Cam23.mpg

Play movie Lock Frame 35347 (23.5647 minutes) Play movie Frame 35265 (23.5100 minutes)

. )

photo: Andrew Gray/NOAA
https://www.omao.noaa.gov/learn/diving-program

ki 1 AD i C1_39_Cam24.mpg 35347 23.5647
Memipteridae Pentapodus porosus 37347007 1 AD Passing C1_39_Cam24.mpg 35347 23,5647
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Sampling coralligenous assemblages (Habitat type 1170) & associated species

Date Station Name Lat/Lon
EUpog BaBoug napatipnong Opiovtia e§amiwon
EAdxioto BaBog m: <5m/510m/10-20m/>20 m
Méyioto BaBog m:
KAion unootpwpatog Tpaxvtnta MNpooavatoAlopog
A \( N N al
o S R E 5o P28 o) ‘_é\
PeUpora: Oparxdtnra: Mayog: Tnpa:
KaBdéAou/Hmo / Auvord | KaBapd / Mepikry / Oold 0-5, 5-10, >10, >20 cm KaBéAou/Aiyo/MoAv

BevOikd £ibn (sidog, Zxetikn adBovia):

Kwntr naviba (Wapia, Exwvodepua, Kapkivoeldn, Ixetikn adBovia):

AMAGXBova (ei80g, ExeTikn adBovia):

Nékpwon: AAAeg ane\ég:
Calc algae (16 0¢, ap. atOpwV pe vékpwon >50%)

Indyyol (eidog, ap. atopwy pe vékpwon >50%)

ZxkAnpoktivia (ei50¢, ap. aTOpWV e VEKpwaon >50%)

Topyovieg (eidog, ap1Bpog anowiwv pe vékpwon <50%, 50-98% kat 100% oe 50x50cm mAaiocia)

TAnBuouoc

* IXETIKH AQOONIA: +: MNapousia, Zravio:1-2, Kowo:4-15, AgBovo:15-30, AA oAU adpBovo:>30, N:Nekpd dropo, NN:Nekpog

Quroypadisg 8X5

Photoquadrats for estimating
benthic cover of algae or other
animals

Combine visual
census with
photoquadrat
sampling
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Sampling caves (Habitat type 8330) & associated species

Combine visual census with photoquadrat sampling

Meploxn: Huepopnvia: AUteG:
Latitude | Longitude |
Tonog ontnhaiouv: BuBwopévo /  HuBubopévo Tunog ontnAaiou: AdLE€obo / Inpayya (ap. elcodwv: )
JUVOAIKO HAKOG: B&Bog (m) Ygog(m) MAdtog (m) MpoocoavatoAiopdg
Eicodog A’
Eicodog B’
Ecwtepikn mapoAio: | OUAOKEG aEpaL: INAOSLAKOOUOC:
Opuppatoddya / topddyoa £idn (aptOpdc el8wv & atépwv tou rtapotneRdnkov evtdg 5 min)
Herbstia condyliata 0 1-2 3-4 5-10 >10
Galathea strigosa 0 1-2 3-4 5-10 >10
Scyllarus arctus 0 1-2 3-4 5-10 >10
Hermodice carunculata 0 1-2 3-4 5-10 >10
0 1-2 3-4 5-10 >10
0 1-2 3-4 5-10 >10
Mysida 0 elaylota OUAVOG
Plesionica 0 elaylota OUAVOG

Eién Yapiwv nou kataypdadpnkav oto onnaio

Eién Sekamodwyv nou kataypddnkav oto onrAoio

Cerianthus membranaceus (op1BOuOC atopwv)

Arachnanthus oligopodus (apt8uo¢ atépwv)

0 | 1-2 [ >2

0 | 1-2 | >2

Mpootateudpeva / XapoKTNPLOTIKA €i6n

Anel\ég
|
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Non destructive methods — Other methods

Photography & Video through the use of ROVs and
small submersibles:

* ROVs (remotely operated vehicles).

« Used for the assessment of fish, benthos, habitat
» Especially useful for deep waters.

 Provides both quantitative & qualitative information.

 Prerequisite for quantitative information: system

\

‘ N\\\\\\\\&\\\\\\\
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Non destructive methods — Other methods

Remote sensing, monitoring and tracking:

Telemetry means measuring (-metry) from a distance (tele-). It is a process
by which measurements and other data are collected at remote or
Inaccessible points and transmitted to receiving equipment for monitoring.
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Non destructive methods — Other methods

Remote sensing, monitoring and tracking: A

Satellite telemetry: Information obtained through
satellites

» Used for habitat mapping, oil-spill detection.

z
2|Legend

e.g. Habitat mapping of P. oceanica in the Aegean—
MARISCA project

21°20'0°E 21°25'0°E 21°200"E 21°25'0"E 21°20'0"E 21°25'0°E

38°100°N

z
Seagrass Y
[~
Shallow aread] &

38°5'0"N

Sea Deep

Land

Source: Topouzelis et al.

21°20'0"E 21°25'0°E 21°20'0"E 21725'0°E 21°20'0E 21°25'0"E
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Non destructive methods — Other methods

Telemetry methods:
» Tagging techniques and telemetry tracking

» Used for animal tracking.

www.conserveturties.org

s, Data
\\ Processing & /-

Online Map

Orbiting
Satellite

Generation
SICILY
—/“///;o.\_/ 7
TUNISIA o m;&ﬁ- ,/ %ﬁ 5{ |
ARGOS
Receiving
Station

Turtle with Transmitter
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Non destructive methods — Other methods

Use of UAVs (unmanned aerial vehicles): quadcopters

* Production of orthophotomaps, used for habitat mapping, marine litter mapping

Source: Marine Remote Sensing Group - mrsg.aegean.gr

MARISCA project — www.marisca.eu
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Sampling fish species along transects

STATION: DATE: Transect 1 Transect 2 Transect 3

Measure / count: ors: 10, T— ) DEpth o
Diplodus sargus — Zapyég

S | e Diplodus vulgaris — Kaxapéhog
Sarpa salpa - ZaAna

De ns |ty Sparisoma cretense - Ixépog
Siganus luridus — reppavég

ES“ m ate Siganus rivulatus

Epinephelus costae - ftipa

B | omass (W = aX Lb) Epinephelus marginatus -Podos
Other - dA\a

Where: W = weight in grams

L= Length in cm a (intercetpt) & b (slope) = parameters
obtained from modeling the length x weight
relationship. Also available from literature

Native (e.g. www.fishbase.org) Allochtonous

Epinephelus marginatus  Diplodus sargus Sarpa salpa Siganus luridus

-

v R "‘;;.i?*:, |
UGB -l
+ .+ kostantinos vatikiotis
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Number of species per station

Ap1Bpog e1dwyv ava oTabuo
1-5
@ 86-10

~ Zuweg mpooraciac EONZ
Neproxés NATURA 2000
Témog Kowvorikng Znuaoiag
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Fish sampling — Visual census on belt transects

Epinephelus marginatus
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Monitoring cetacean presence and noise levels
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Monitoring cetacean presence and noise levels
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Monitoring cetacean presence and noise levels

Natura 2000 marine area
[ NMPZ limits
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Monitoring other protected species

Nesting beaches & reproductive activity of Caretta caretta
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Monitoring other protected species

& Loggerhead sea turtle (Caretta caretta)
Monk seal (Monachus monachus)
Eleonora’s falcon (Falco eleonora)

Cory's shearwater (Calonectris diomeda)

Coastal habitat, e.g. Sand dunes
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