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Qualitative descriptors for determining Good Environmental Status (GES)

(1)Biological diversity is maintained. The quality and occurrence of habitats and the
distribution and abundance of species are in line with prevailing physiographic,
geographic and climatic conditions.

(2)Non-indigenous species introduced by human activities are at levels that do not
adversely alter the ecosystems.

(3)Populations of all commercially exploited fish and shellfish are within safe biological
limits, exhibiting a population age and size distribution that is indicative of a healthy
stock.

(Al elements of the marine food webs, to the extent that they are known, occur at
normal abundance and diversity and levels capable of ensuring the long-term
abundance of the species and the retention of their full reproductive capacity.

(sSHuman-induced eutrophication is minimised, especially adverse effects thereof,
such as losses in biodiversity, ecosystem degradation, harmful algae blooms and oxygen
deficiency in bottom waters.

(6)Sea-floor integrity is at a level that ensures that the structure and functions of the
ecosystems arc safeguarded and benthic ecosystems, in particular, are not adversely
affected.

(7)Permanent alteration of hydrographical conditions does not adversely affect marine
ecosystems.

(8)Concentrations of contaminants are at levels not giving rise to pollution effects.

{(9Contaminants in fish and other seafood for human consumption do not exceed levels
established by Community legislation or other relevant standards.

(10)Properties and quantities of marine litter do not cause harm to the coastal and
marine environment.

(11)Introduction of energy, including underwater noise, is at levels that do not
adversely affect the marine environment.
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Qualitative descriptors for determining Good Environmental Status (GES)

(1)Biological diversity is maintained. The quality and occurrence of habitats and the
distribution and abundance of species are in line with prevailing physiographic,
geographic and climatic conditions.

(2)Non-indigenous species introduced by human activities are at levels that do not
adversely alter the ecosystems.

(3)Populations of all commercially exploited fish and shelifish are within safe biological
limits, exhibiting a population age and size distribution that is indicative of a healthy
stock.

(4)All elements of the marine food webs, to the extent that they are known, occur at
normal abundance and diversity and levels capable of ensuring the long-term
abundance of the species and the retention of their full reproductive capacity.

(5)Human-induced eutrophication is minimised, especially adverse effects thereof,
such as losses in biodiversity, ecosystem degradation, harmful algae blooms and oxygen
deficiency in bottom waters,

(6)Sea-floor integrity is at a level that ensures that the structure and functions of the
ecosystems are safeguarded and benthic ecosystems, in particular, are not adversely
affected.

(7)Permanent alteration of hydrographical conditions does not adversely affect marine
ecosystems,

(8)Concentrations of contaminants are at levels not giving rise to pollution effects.

(9)Contaminants in fish and other seafood for human consumption do not exceed levels
established by Community legislation or other relevant standards.

(10)Properties and quantities of marine litter do not cause harm to the coastal and
marine environment.

(11)Introduction of energy, including underwater noise, is at levels that do not
adversely affect the marine environment.
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Name CRM Source
MESS-3 Marine Sediment NRCC
CRM - 8704 Buffalo River Sediment NIST
CRM- 2781 Domestic Sludge NIST
CRM- 1646a Estuarine Sediment NIST
PACS-1 Marine Sediment NRCC
IAEA- 405 Estuarine Sediment IAEA
DORM-2 Fish Tissue NRCC
DOLT-2 Fish Liver NRCC
CRM-1566b Opyster Tissue NIST
IAEA- 407 Fish Tissue IAEA

NRCC- National Research Council, Canada

NIST — National Institute of Standards and Technology, USA

IAEA - International Atomic Energy Agency, Monaco
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Monitoring stations, 2011
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Israel Oceanographic & Limnological Research Ltd. n»ya Sxwsd omax) 099 apn
Tel-Shikmona, P.O.B. 8030, Haifa 31080 n2n ,8030 10 ,n)mpw-5n

Tel: 972-4-8515202 : abv Fax: 972-4-8511911 : ops
http://www.ocean.org.il

2011 Mva D17 NIND ION

oy pow
mnn THIMD M our
an wp TP o
1 14-Jul11  [Shallow coastal water-Haifa Bay 32| 55.059 [35] 4565 | 38 Sediment, Water, Benthic fauna
2 14-Juk-11 Shallow coastal water- Haifa Bay 32| 55075 [35] 4389 | 63 Sediment, Water, Benthic fiuna
8 14-Juk11  [Shallow coastal water- Haifa Bay 32| 54014 [35] 4614 } 35 Sediment, Water, Benthx fauna
9 14-Juk- 11 Shallow coastal water- Haifa Bay 32| 54.037 |35] 4.531 6.2 Sediment, Water, Benthic fauna
10 14-Juk- 11 Shallow coastal water- Haifa Bay 32| 54.053 |35] 4.326 93 Sediment, Water, Benthic fiuna
11 14-Juk-11  |Shallow coastal water-Haifa Bay 32| 54.054 (35] 414 | 121 Sediment, Water, Benthic fauna
12 14-Juk-11  |Shallow coastal water- Haifa Bay 32| 53.687 [35]) 4598 | 34 Sediment, Water, Benthic fauna
14 14-Juk11  |Shallow coastal water- Haifa Bay 32| 52,786 | 35| 4315 | 34 Sediment, Water, Benthic fauna
1R i4-Juk 11 |[Shallow coastal water- Haifa Bay 32| 51.255 [35] 3.729 | 33 Sedwrent, Water, Benthic fauna
22 14-Juk 11 Shallow coastal water- Haifa Bay 32| 49.855 | 35| 2.812 31 Sediment, Water, Benthic fauna
23 14-Juk-11  |Shallow coastal waler- Haifa Bay 32| 49880 [35] 2.722 | 6.1 Sediment, Water, Benthic fauna
26 14-Juk11  |Shallow coastal waier- Haifa Bay 32| 49.361 [35] 2.144 | 6.6 Sedment, Water
27 14-Juk11  |Shallow coastal water- Haifa Bay 32| 49.238 (357 1.193 | 113 Sediment, Water
Carmelit 14-Juk-11 Shallow coastal water- Haifa Bay 32| 48.504 | 35| 1.709 2 Sediment, Water
H1 2-Aug-11  [Shallow coastal water-off Dado beach 32| 47.763 34| 55583 | 30 Water, Phytoplankton
H2 2-Aug-11  [Shallow coastal water-off Dado beach 32| 47.657 |34 56.114| 21 Water
H3 2-Aug-11 Shallow coastal water-off Dado beach 32| 47.385 | 34| 56.836| 108 Water, Sediment, mfuna
H4 2-Aug-11  |Shallow coastal water-off Dado beach 32] 47469 | 34| 57055 62 Water, Sediment, Phytoplankton
HS 2-Aug-11  |Shallow coastal water-o ff Taniim river 32| 33.325 |34 52665 32 Water, Phytoplankton
Hé6 2-Aug-11  |Shallow coastal water-off Taniim river 32| 32989 (34| 53.068| 23 Water
H7 2-Aug-11  (Shallow coastal water-off Taninim river 32| 32.611 | 34| 53.537| 126 Water, Sediment, nfiuna
H8 2-Aug-11  [Shallow coastal water-off Taninim river 32| 32.573 |34|53894| 6.1 Water, Sediment, Phytoplankton
H9 2-Aug-11  |Shallow coastal water-off Alexander river 321 24344 34| 50468| 306 Water, Phytoplankion
H10 2-Aug-11  |Shallow coastal water-off Alexander river 32| 24.200 | 34| 50877 22 Water
H11 2-Aug-11 Shallow coastal water-off Alexander river 32| 24.031 | 34| 51.365| 125 Water, Sediment, infauna
Hi2 2-Aug-11  |Shallow coastal water-off Alexander river 32] 23.921 [34]51640] 6.9 Water, Sediment, Phytoplnkton
H13 3-Aug-11  [Shallow coastal water-off Herzlyya 32| 9.531 [34]47.190] 10.3 Water, Sediment, infauna
Hi14 3-Aug-11  |[Shallow coastal water-off Yarkon river 32| 7409 |(34|45.115| 30 Water, Phytoplankton
H15 3-Aug-11  |Shallow coastal water-off Yarkon river 32| 6937 |(34|45654| 20 Water
H16 3-Aug-11  [Shallow coastal water-off Yarkon river 32| 6486 [34]|45910] 126 Water, Sediment, infauna
H17 3-Aug-11  |Shallow coastal water-off Yarkon river 32| 6289 |34]46.251| 63 Water, Sediment
H18 3-Aug-11  |Shallow coastal water-off Soreq river 31| 56.604 | 34| 42266 5.7 Water, Sedament, Phytoplankton
H19 3-Aug-11  |Shallow coastal water-off Soreq river 31| 56.708 |34 41.911| 116 Water, Sediment, mfauna
H20 3-Aug-11  |Shallow coastal water-off Soreq river 31| 56738 | 34| 41.228| 219 Water
H21 3-Aug-11  [Shallow coastal water-off Soreq river 31| 56.755 |34[40.442| 315 Water, Pivtoplankton
H22 4-Aug-11  |Shallow coastal water-off Ashdod 31| 49410 [34]36371| 316 Water
H23 4-Aug-11  {Shallow coastal water-off Ashdod 31| 48.54) [34136.958| 226 Water
H24 4-Aug-11  |Shallow coastal water-off Ashdod 31| 48196 [34]37472| 109 Water, Sediment, infauna
H25 4-Aug-11  {Shallow coastal water-off Ashdod 31| 48.054 [34]37.610] 5.9 Water, Sediment
H26 4-Aug-11  JShallow coastal water-off Ashgelon 31| 42.045 [34]31.879| 326 Water, Phytoplankion
H27 4-Aug-11  [Shallow coastal water-off Ashgelon 31| 41.624 (3432748 | 20 Water
H28 4-Aug-11  [Shalow coastal water-off Ashgelon 31| 41.339 [34]33.349| 96 Water, Sediment, nfauna
H29 4-Aug-11 Shallow coastal water-off Ashgelon 31| 41.168 | 34| 33.484| 6.7 Water, Sedinent
H40 2-Aug-11  {Shallow coastal water-off Poleg river 32} 16250 [34]49654| 6.1 Water, Sediment, Phytoplankton
H41 2-Aug-11 Shallow coastal water-off Poleg river 321 16.304 34| 49413 10 Water, Sediment, nfauna
H42 2-Aug-11  [Shallow coastal water-off Poleg river 32( 16.506 |34 48.251| 202 Water
H43 2-Aug-11  [Shallow coastal water-off Poleg river 32| 16.817 [34]48.256] 303 Water, Phytoplankton
HB1 31-Juk11 Haifh Bay 32] 51.968 | 34| 58424 25 Water, Phytoplankton
HB2 31-Juk1l  |Haifa Bay 32| 50.866 [34]59911) 19 Water, Phytoplankton
HB4 31-Juk11 Haifa Bay 32| 49.843 [35] 1269 | 15.6 Water, Phytoplaniton
HBS 31-Juk11 Haifa Bay 32| 49.083 (35| 1.333 13 Water, Phytoplankton
Qishon port 31-Juk11 Haif Bay 32| 49.083 |35] 1.333 13 Water, Phytoplankton
HM-2.1 27-Jut11 Haifa Bay 32{ 55079 |35] 4343 | 749 nfaunz
HM 10 27-Jubll  |Haifa Bay 321 54056 | 35| 4359 | 8.77 nfaura
HM 231 27-Juk11  |Haifa Bay 32| 49540 135| 2534 | 978 nfama
HM 27 27-Juk11  |Haifa Bay 321 49.266 35| 1.176 | 11.06 nfauna
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R1b 16-Mar-11  |Betzet river- 50m 33| 4569 |35| 6378 Water, Sediment
Rl¢ 16-Mar-11  |Betzet niver-500m 33| 4550 |35 6.592 Water, Sediment
R4a 16-Mar-11 (Naaman river-mouth 32| 54547 135 4.899 Water, Sediment
R4b 16-Mar-11  |Naaman river-50m 32| 54.606 |35| 4924 Water, Sediment
Rdc 16-Mar-11  (Naaman river-bridge 32| 54.731 [35] 5.065 Water, Sediment
R5a 16-Mar-11  |Qishon port (Carmeli) 32| 48.524 |35 1.736 Water, Sediment
R5b 16-Mar-11 [Qishon river-Julius bridge 321 48.095 (35| 2.093 Water, Sediment
R6a 22-Mar-11  |[Tanmim river- mouth 32 32370 | 34| 54.133 Water, Sedment
R6b 22-Mar-11 ] Taninim river- 50m 32| 32.336 | 34| 54.173 Water, Sediment
Réc 22-Mar-11  |Tanmnim river-bridge 32] 32.966 |34]54.923 Water, Sediment
R7a 22-Mar-11 [Hadera river-mouth 32| 27.861 | 34| 53.054 Water, Sedament
R7b 22.-Mar-11 (Hadera river-50m 32| 27879 | 34| 53.306 Water, Sediment
R7c 22-Mar-11 (Hadera niver-road 32| 28.029 | 34| 54.024 Water, Sediment
R&a 22-Mar-11  |Alexander river-mouth 32| 23707 | 34| 51.929 Water, Sediment
R8b 22-Mar-11  |Alexander river-50m 32| 23,741 | 34| 51.993 Water, Sedment
R8¢ 22-Mar-11  |Alexander river-bridge 32| 23631 [34]52175 Water, Sedment
RSa 2]1-Mar-11  (Poleg river-mouth 32| 16.292 |34 49.965 Water, Sedment
RSb 21-Mar-11  (Polkeg river-50m 32| 16227 |34 50.028 Water, Sediment
R10b 21-Mar-11 | Yarkon river-50m 32| 6.060 |34] 46.631 Water, Sediment
R10c 21-Mar-11  |Yarkon rver-bridge 32| 5.947 |34 46.660 Water, Sediment
Rlla 21-Mar-11  |Sorek river-mouth 31| 56477 | 34] 42479 Water, Sediment
R11b 21-Mar-11  (Sorek river-50m 31| 56.433 |34 42.507 Water, Sediment
Rlleg 21-Mar-11  |Sorek river-bridge 31| 56.082 | 34| 43.489 Water, Sedment
R12a 21-Mar-11  (Lachish river-mouth 31| 48922 |34 38.379 Water, Sediment
R12b 21-Mar-11  |Lachish river-50m 31| 48912 | 34| 38.450 Water, Sediment
R12¢ 21-Mar-11  |Lachish river-bridge 31| 49.038 |34 38.924 Water, Sediment
R13b 21-Mar-11  |Evtach river-50m 31] 44450 | 34] 35.951 Water, Sediment
Rlb 13-Sep-11  |Betzet river-50m 33| 4.569 |35| 6.378 Water

Rda 13-Sep-11  |Naaman river-mouth 32| 54547 | 35| 4.899 Water

R4b 13-Sep-11  |Naaman river-50m 32| 54606 | 35| 4.924 Water

Rac 13-Sep-11  |Naaman river-bridge 32| 54731 |35] 5.065 Water

R5a 13-Sep-11  |Qishon port (Carmelit) 32| 48.524 |35 1.736 Water

R5b 13-Sep-11  |Qishon river-Julis bridge 32| 48.095 |35] 2.093 Water

Réa 12-Sep-11  |Taninim river-mouth 32| 32370 |34 54.133 Water

Reb 12-Sep-11  (Taninim river- 50m 32| 32336 |34] 54173 Water

Réc 12-Sep-11  |Taninim river-bridge 32| 32966 | 34| 54.923 Water

R7a 12-Sep-11 |Hadera river-mouth 32| 27.861 | 34| 53.054 Water

R7b 12-Sep-11  (Hadera niver-50m 32| 27.879 | 34| 53.306 Water

R7c 12-Sep-11 |Hadera river-road 32| 28.029 | 34| 54.024 Water

RRa 12-Sep-11  |Alexander river-mouth 32( 23.707 | 34] 51.929 Water

RE8b 12-Sep-11  |Alexander river- 50m 32| 23.741 |34 51.993 Water
RBc 12-Sep-11 | Alexander river- bridge 32| 23.631 | 34| 52175 Water
R% 21-Sep-11  |Polkeg river-30m 32| 16.227 | 34| 50.028 Water
RI1Cb 21-Sep-11 |Yarkon nver-50m 32| 6.060 |34] 46.631 Water
R10c 21-Sep-11 |Yarkon river-brdge 32 5947 |34] 46.660 W ater
R11b 21-Sep-11  |Sorek river-50m 31| 56.433 | 34| 42.507 Water
Rile 21-Sep-11  |Sorek river-bridge 31| 56.082 | 34| 43.489 Water
R12h 21-Sep-11  (Lachish river-50m 31| 48912 | 34| 38.450 Water
Rl12¢ 21-Sep-11  [Lachish river-bridge 31| 49.038 | 34| 38924 Water

oMoomLN oYpYn|

TS Tel Shikmona 32| 49579 | 34| 57.400 Dust, Rain
MM MﬂEan Michael 32| 32946 | 34| 54.871 Dast
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ACH March-11  |Patella - Achziv (near Mihz) 33| 3894 35| 6253 | ~5cm Molhsks
AK-P March-11  |Patella - Akko marma 32| 55.147 |35 4241 | ~5cm Molhsks
QY March-11 Patella - Qrryat yam 32| 51.328 |35| 3873 | ~5cm Molhsks
AT March-11 Pateila - Atlit south 32] 40987 | 34| 55682 | ~5cm Mollussks
MIC March-11 Patella - Michmoret 32] 24,132 |34|51.930| ~5¢cm Molhsks
HAD March-11 Pateila - Givaat Olga 32| 26871 | 34| 52741 | ~5cm Mollusks
PAL March-11 Patella - Palmachim 31| 55.808 |34}41.906| ~5 c¢m Molusks
ASH March-11  [Pateila - Ashiod marma 31| 47.794 | 34| 37535 ~5cm Mohhsks
HS March-11 Patella - Hof Shemen 321 4R.874 {35( 0.859 | ~5cm Mollusks
MM March-11 Patella - Tanmim river 32| 32353 (34| 54.044| ~5cm Molhsks
TS March-11 Patella - Tel Shigmona rocks 32| 49579 | 34| 57400 | ~5cm Mollusks
El July-11 Donax - Fnutarom 32| 54000 | 35| 4.667 |~60 cm Mollusks
HOT July-11 Donax - Hof Hatmarim 32| 54807 | 35| 4.830 |~60 cm| Mollusks
QY July-11 Donax - Qryat yam 32| 51328 [ 35| 3.873 {~60cm Mollusks
QH July-11 Donax - Qiryat Haim 32| 49.542 [ 35| 2,633 {~60cm Molusks
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Patella sp. 1505
Diogenes pugilator 278
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Parapenacus longiros 10
Donax semistriatus 11
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Barcoding biodiversity of the marine fauna and flora in the Levant

B. Rinkevich

The needs: The importance of marine biodiversity can be translated at all economic and
ecological levels: source of food, biotechnological and non-living resources, as well as
biodiversity parameters uses as indicators for environmental health and ecosystem
functioning. DNA barcodes {i.e., short DNA sequences for species recognition and
discrimination) are of the most useful tools to establish species-level analysis of marine
biodiversity. The need for barcoding of the marine fauna and flora of the Levant stands also
from the unique situation of this area being a hot spot for bioinvasion, a phenomenon that
change dramatically biodiversity.

However, no such ‘census of life’ for the Levant’s biodiversity yet exists. Developing this tool
will help in assessing and predicting the combined effects of natural and anthropogenic
pressures in the Levant in view of their better governance.

The needs for barcoding biodiversity in the Levant are connected with the rationale and
objectives of the Census of Marine Life (CoML) aims, international initiatives dedicated to
documenting the diversity, distribution and abundance of past and present life in the
world’s oceans (see below).

Background: Barcoding biodiversity is one of the most useful toois to follow both
biodiversity and influx of invasive species. This was first suggested by Hebert et a/. (Proc. R.
Soc. Lond. B 2003, 270, 313-321) who proposed the use of a small fragment from the
mitochondrial genome (a ~650 base-pair region of the mitochondrial cytochrome ¢ oxidase
subunit |; COI gene) for species identification across animal phyla and coined the term ‘DNA
barcoding’ for this approach. Reasons for choosing mitochondrial (mtDNA) over nuclear
DNA include uniparental inheritance (in a majority of animal phyla), high evolutionary rate,
lack of introns, large copy numbers in every cell and limited recombination.

In addition to the continuous anthropogenic impacts from endless of sources, the eastern
Mediterranean is significantly influenced by influx of invaders. A critical evaluation of more
than 2,200 publications, some dating back to the late 1800s, reveal the existence of more
than 550 alien metazoan species in the Mediterranean Sea. The majority of these aliens
entered through the Suez Canal, resulting from the opening of the Suez Canal in 1869, with
indo-Pacific and Erythrean invaders that already spread as far west as Malta and Sicily (Galil,
Develop. Hydrobial,. 202, 105-116, 2008). Marine and coastal invasive alien species remain
a serious problem, not only in the Levant, but also throughout the world and once invasive
species are established, they are difficult to eradicate or manage, particularly in the marine
environment. It is believed that the pressures on coastal and marine biodiversity will
continue to increase, in many cases without our notice to the rapid processes.

Worldwide barcoding initiatives: The widespread support for molecular barcoding of biota
has led to nearly US$100M in grants that were used to mobilize a large research program
and establish the Consortium for the Barcode of Life (CBOL; http://www.barcoding.si.edu;
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hosted by the National Museum of Natural History, Smithsonian Institution), with 200
member organizations in 50 countries. In parallel, a national research network in Canada
has directed its efforts towards simplifying the protocols for DNA barcode acquisition,
gathering barcode records and developing the informatics platform needed for the curation
and analysis of barcode records. The latter effort has led to the creation of BOLD, the
Barcode of Life Data Systems (http.//www.boldsystems.org), which in 2010 accrued more
than 5,000 registered users with barcode records for more than 850,000 specimens,
representing approximately 100,000 species. Individual organisms are placed in museum
collections and their extracted DNA is kept in a secure repository for the benefit of future
generations. Under the umbrella of CBOL are also the international initiative Census of
Marine Life (CoML) activities, dedicated to documenting the diversity, distribution and
abundance of past and present life in the world’s oceans. One major aim in CoML initiatives
is the prediction of the future state of marine life. For activating these aims, CoML operates
through a number of actions, including several sets of field projects targeting at identifying
and documenting marine species.

To coordinate these global efforts, an alliance of researchers and biodiversity conservation
organizations is to be launched in October 2010 under the name International Barcode of
Life Project {iBOL; http://www.ibolproject.org). This project will bring together 26 countries.
In addition, the International Network for the Barcoding of Invasive and Pest Species
(INBIPS, www.barcoding.si.edu/INBIPS.htm) is an informa! network of researchers, research
institutes and government agencies working on invasive and pest species.

Methodologies in short: There is no available barcoding list for the Levant that includes
indigenous and non-indigenous species. To establish such a list, we shall first compile and
assemble, from all public web sites and published materials, a list of organisms on which
barcoding data has been generated. To help in bioinformatics data analysis, Singer and
Hajibabaei (BMC Bioinformatics 2009, 10; Suppl 6:514) have developed a web-based suite
of tools to help the DNA barcode researchers analyze their vast datasets
(http://www.ibarcode.org). These tools allow the user to manage barcode datasets, cull out
non-unique sequences, identify haplotypes within a species, and examine the within- to
between-species divergences. The DNA Barcode of Life Data Systems (BOLD;
http://www.boldsystems.org; Ratnasingham and Hebert, Mol. Ecol. Notes 7, 355-364, 2007)
further provides a unifying protocol and an informatics workbench aiding the acquisition,
storage, analysis and publication of DNA barcode records. By providing specialized services,
it aids the assembly of records that meet the standards needed to gain barcode designation
in the global sequence databases. Data stored in BOLD include sampling details with GPS
coordinates, images, taxonomic information, DNA barcodes, primer sequences,
electropherogram ‘trace’ files, and even detailed laboratory operations {with protocols for
each step and gel images) for specimens processed. Most of the data is stored at the
Biodiversity Institute of Ontario (BIO, http://www.biodiversity .uoguelph.ca), making BOLD
an advantageous tool to use with >650,000 barcodes. Additional back-up data bases are the
international Consortium for the Barcode of Life (CBOL; http://www.barcoding.si.edu)
dedicated to establish DNA barcoding as a standard tool for species identification, and the
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international Barcode of Life Project (iBOL, http://www.ibol.org; to be launched in October
2010), that puts the goal of acquiring DNA barcodes for 500,000 species until 2015.

We already have established the expertise for barcoding biodiversity by using the COI
marker for biological census of the Levant {an example is a recent publication on a new
invaded medusa species into the Levant coasts; Galil et al., Marine Invasions, in press).
Toward this goal, we shall extensively sample algae, invertebrates and fish all around the
Mediterranean coast of Israel. To make this work more efficient, macrophytes will serve as
the first target group, and then, macro invertebrates residing on hard substrates and
on/within other organisms, macro invertebrates on soft sediments and large planktonic
organisms (fish, medusas, etc.,). The process for each species will be defined into phases:
collect, identify, tissue sample, digital photograph, GPS, voucher, and DNA Barcode
sequences. When possible, at least 5 specimens will be taken from each species to elucidate
polymorphism. Reliable species assignment will be conducted on every sample using the
DNA-barcode (5’end of the mitochondrial gene coxl) in addition to morphological and
anatomicai observations, when possible. Using BOLD (barcode of life data base), cluster
analyses of the DNA-barcode will be performed to assess species assignments. Each
molecular entity will be subject to further taxonomic investigation. If possible, we will
characterize vegetative and reproductive features that are significant for reliable species
identification.

All relevant taxonomic information of characterized species in the Levant will be uploaded
to BOLD and the Israel Marine Data Center, ISRAMAR, a public domain web site.
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