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Abstract
The present study provides a zoogeographic and faunistic update on the cumacean species that inhabit the soft substrate hab-

itats of the Israeli waters of the Mediterranean Sea. Published and new unpublished cumacean records are both used to enable an 
overview of a 74-year period of species composition and distribution, providing a broad perspective of temporal faunistic changes. 
As a result, 43 cumacean species have now been recorded from the Mediterranean coast of Israel. Previously unpublished results, 
starting from 2013, were derived from intensified sampling of the continental shelf and slope as well as the bathyal plain, and 
revealed eight new species records for the eastern part of the Mediterranean Sea. The cumacean community included species 
primarily of the Mediterranean zoogeographic province with several Mediterranean-Atlantic examples. Three species, postulated 
to be of Indo-Pacific origin were also previously recorded on the continental shelf of the area. Finally, species composition and 
structure of the continental shelf indicated spatial and temporal changes between 2010 – 2021, partly due to different sampling 
methods as well as anthropogenic activities that took place in the area. The continental slope and the bathyal plain seem to remain 
as relatively stable environments.
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Introduction

Marine Cumacea (Crustacea: Malacostraca: Pera-
carida) inhabit a variety of soft-substrate benthic habi-
tats (Watling & Gerken, 2023). Though they have no 
planktonic stage − completing their entire life cycle on 
the bottom (Băcescu & Petrescu, 1999) − many of them 
are hyperbenthic species, i.e., they are swimming, bot-
tom-dependent macrofaunal organisms, performing sea-
sonal or diel vertical migrations into the water column 
(Brunel et al., 1978). Therefore, cumaceans have been 
investigated mostly as part of hyperbenthic communities 
on the continental slope of the Mediterranean Sea (e.g., 
Reyss, 1973; Cartes & Sorbe, 1993; 1996; 1997; Cartes 
et al., 2003; Mühlenhardt-Siegel, 2009), with a few simi-
lar studies performed on the continental shelf (e.g., Kou-
louri et al., 2013; Bakalem et al., 2021). Cumaceans have 
been described from the Egyptian shelf of the Mediter-
ranean Sea and through the Suez Canal (Calman, 1927; 
Steuer, 1936; 1938). In addition, cumaceans record-
ed in the marine waters of Greece were documented in 
Koulouri et al. (2016), while several articles described 
cumacean communities along the Turkish waters (Bakir 

& Katagan, 2005; Sezgin et al., 2010; Ateş et al., 2014). 
As part of the benthic macrofauna, cumaceans are also 
reported in many environmental monitoring programmes 
(e.g., Corbera & Cardell, 1995) including the Mediter-
ranean coast of Israel (Lubinevsky et al., 2017; 2019). 
To date, Cumacea along the Israeli waters of the Medi-
terranean have been described by Băcescu (1961), Cor-
bera & Galil (2001), Corbera et al. (2012) and Corbera 
& Galil (2016). A striking biogeographic feature of this 
coast is Lessepsian migration, i.e., the introduction of 
species of Indo-Pacific origin into the Mediterranean Sea 
via the Suez Canal (Galil, 2006). Until now, three shelf 
cumacean species have been postulated to be of Indo-Pa-
cific origin along the Israeli waters of the Mediterranean 
(Corbera & Galil, 2007). Increasing water temperatures 
have been observed along the Israeli coast, rendering this 
region a temperature “hot spot”, which has been related 
to localised extinction of benthic species (Rilov, 2016; 
Ozer et al., 2017). 

The Israeli waters of the Mediterranean have been in-
tensively used for a variety of anthropogenic activities, 
including anchorage facilities, cooling of power stations, 
desalination plants, sewage disposal treatment, gas explo-

Mediterranean Marine Science
Indexed in WoS (Web of Science, ISI Thomson) and SCOPUS
The journal is available on line at http://www.medit-mar-sc.net
www.hcmr.gr
DOI: http://doi.org/10.12681/mms.34247

Research Article



483Medit. Mar. Sci., 24/3 2023, 482-490

ration and production, fisheries, recreation, and military 
activities. As a result of all these activities, environmen-
tal biotic monitoring in the framework of governmental 
programmes and a variety of compliance monitoring 
surveys were intermittently conducted from 1990 though 
more regularly and intensively since 2005. These activ-
ities covered the entire Israeli Mediterranean exclusive 
economic zone and territorial waters at a depth range of 
4-1900 m. 

The present article aims at updating those cumacean 
species inhabiting the soft substrate habitats of the Israeli 
waters of the Mediterranean Sea as well as their zooge-
ography, community composition and distribution depth 
ranges up to 2021, thus providing a broad perspective 
of temporal faunistic changes. The study is the second 
in a series of studies dealing with specific taxa of mac-
robenthic faunal communities inhabiting the Israeli wa-
ters of the Mediterranean. The first study described the 
tanaidacean (Crustacea, Malacostraca, Peracarida) com-
munities of the Mediterranean Israeli continental shelf 
(Lubinevsky et al., 2022).

Materials and Methods

Study area

The ≈190-km Israeli Mediterranean province is divid-
ed into a continental shelf (<100 m depth), continental 
slope (between 100-1000 m depth) and a bathyal plain 

(1000-2000 m depth), following Harris et al. (2014). 
Briefly, the sediment is generally sandy (>50%) up to a 
depth of ≈35 m, with gradually increasing silt and clay 
fractions between 35-80 m depth, and dominance of the 
clay fraction at levels deeper than those depths. The grain 
size mode in the muddy slope and bathyal plain ranges 
between 4.9-7.5 µm, decreasing towards the bathyal plain 
(Galil & Lewinsohn, 1981; Tom & Galil, 1991; Lubinev-
sky et al., 2017; 2019). The Israeli coast bathymetry and 
terrain are described in detail in Kanari et al. (2020) and 
references therein. The bottom surface terrain of the slope 
is divided into a northern canyon-rich steep region and 
a more moderate southern part. The deeper bathyal ba-
sin contains several characteristic regions: muddy waves 
and, folds, and channel system due to the prevailing cur-
rents which transfer the Nile’s sediment supply into the 
region.

Collection efforts

The distribution of the Cumacea collections along the 
Israeli waters between 1949 to 2021 is presented in Fig-
ure 1, and is part of the macrofaunal sampling effort in 
the study area. The collection efforts can be classified into 
five spatio-temporal surveys: (1) the shelf sampling of 
1949-1955 which was described in terms of sites, dates, 
and sampling devices by Holthuis & Gottlieb (1958). The 
applied sampling devices were: a 60 cm edge equilateral 
triangular dredge with 5 mm mesh size at the cod-end 

Fig. 1: Sites along the Mediterranean waters of Israel in which cumaceans were found during a series of biotic monitoring and 
research sampling efforts, between 1949 and 2021. Circles including black spots in their center indicate sites in which part or all 
cumaceans were identified to species-level. The gray areas include the sampling sites depicted in Băcescu (1961) with no exact 
coordinates. 
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and a 0.1 m2 Petersen grab, while results concerning ben-
thic cumaceans were documented by Băcescu (1961); 
(2) the bathyal plain sampling of 1998-1999, in which 
a plankton net of 0.5 mm mesh size was applied, fitted 
to the upper part of an 8 m Marinovich-type deep-water 
trawl, enabling the collection of hyperbenthic cumaceans 
as well as  individuals suspended by the ground rope of 
the trawl (Corbera & Galil, 2001). An additional deep-sea 
species, Campylaspis laevigata was collected by a 0.0625 
m2 box corer in 2011 (Corbera et al., 2012); (3) the shal-
low shelf sampling of 2005-2021 including a variety of 
biotic monitoring projects, in which a 0.11 m2 Van-Veen 
grab (Kahlsico model W265/SS214) was applied, sam-
pled macrobenthic cumaceans till 2012, documented by 
Corbera & Galil (2016), followed by sampling effort doc-
umented by this study for the period 2013-2021; (4) the 
slope and bathyal sampling of 2013-2019, documented 
here, in which two types of box corers were alternatively 
applied (Ocean Instruments, San Diego, USA; BX 700 
Al and BX-650 of 0.0625 m2 and 0.25 m2, respectively); 
(5) biotic monitoring efforts ranging at depths between 
34 and 1763 m, which were performed (following the re-
quirements of the Israeli Ministry of Environmental Pro-
tection) between 2012-to date by commercial environ-
mental survey companies hired by natural gas production 
consortia, using a 0.25 m2 modified Gray-O’Hara box 
corer and a 0.1 m2 Smith-McIntyre grab. The identifica-
tions carried out by these companies were done mostly 
above species level. The results of all the above-men-
tioned five sampling efforts were considered as adequate, 
for use in the long-term monitoring of cumaceans in the 

Israeli waters of the Mediterranean Sea described in the 
present study.

The samples of these efforts were processed on a 250-
µm mesh size sieve, and the >250µm residue was pre-
served in 99% ethanol on board. In the laboratory, the 
samples were stained by means of an ethanol/Rose Ben-
gal solution of ≈1 mg/ml or by a similar eosin solution 
and left for at least 24 h prior to further processing. The 
stained cumaceans were sorted out from the sediment 
under a stereoscope (Nikon SMZ 1000) for their fur-
ther identification to species level. The scientific names 
of the cumaceans used throughout the article follow the 
designations of the World Register of Marine Species 
(WoRMS Editorial Board, 2023).

Results

Approximately 76,100 cumacean individuals were 
sampled along the Mediterranean Israeli waters. Of these, 
ca. 69,760 were identified to 43 species (ca. 47,800 of 
them during the present study, sampled between 2013 
and 2021). The cumacean material data underlying our 
analysis can be downloaded from the recently established 
Israeli biotic database named ISRAMARBIO (https://ex-
perience.arcgis.com/experience/40e86605ff4d4e5096ed-
2c901fec2a2f) which may also be accessed through Tom 
et al. (2023), providing operational guidelines. 

The general temporal and spatial distribution patterns 
of the various species are described in Table 1 and Figure 
2, divided into groups which demonstrate similar distri-

Table 1. Presence of cumacean species along the Israeli coasts labelled by green rectangles. NR - new record for the Israeli wa-
ters of the Mediterranean Sea; ZO: Zoogeographic origin; M: Mediterranean; AM: Atlantic-Mediterranean; IP: Indo-Pacific; C: 
Cosmopolitan. Number of samples is presented between parentheses. Νumbers with no standard deviation designate total sampled 
individuals.

Species New 
records

1949
1955

1998
1999

2004
2007

2008
2011

2012
2016

2017
2021

Density [ind/m2] 
or total number 
of individuals 

(samples)

ZO

Bodotriidae T. Scott, 1901
Bodotria gibba (Sars, 1878) 26.8±29 (490) M

Bodotria pulchella (Sars, 1878) 29.9±33.4 (431) M
Bodotria scorpioides (Montagu, 1804) 41.5±45.5 (32) AM

Cyclaspis longicaudata Sars, 1865 10.9±0 (≥2) AM
Eocuma rosae Corbera & Galil, 2007 31.8±53.7 (97) IP

Eocuma sarsii (Kossmann), 1880 21.8±24.3 (10) IP
Iphinoe crassipes haifae Băcescu, 1961 4.0 (≥1) C

Iphinoe douniae Ledoyer, 1965 21.0±27.4 (88) M
Iphinoe armata Ledoyer, 1965 81.6±82.4 (48) M

Iphinoe armata/douniae M
Iphinoe serrata Norman, 1867 2.0 (≥1) AM

Bathycuma brevirostre (Norman, 1879) 3.0 (≥1) AM
Cumopsis goodsir (Van Beneden, 1861) 49.8±75.9 (46) M

Vaunthompsonia cristata Bate, 1858 9.1±0 (7) C
Continued
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bution characteristics (Table 2). Considering that sam-
pling efforts have become relatively regular and intensive 
at the continental shelf since 2005, the species Bodotria 
scorpioides, B. gibba, B. pulchella, Pseudocuma lon-
gicorne, Campylaspis glabra, Eocuma rosae, Iphinoe 
spp., Diastylis rugosa, Leucon (M.) siphonatus, Cumel-
la limicola, Scherocumella gurneyi, S. longirostris and 

Vaunthompsonia cristata seem to characterize this part of 
the study area. Several species with few individuals seem 
to prefer the deeper shelf such as Campylaspis sulcata 
and Pseudocuma simile as well as slope such as Diastylis 
cornuta and Eudorella truncatula. 

Sampling efforts of the continental slope and the 
bathyal plain have been carried out on a regular basis 

Species New 
records

1949
1955

1998
1999

2004
2007

2008
2011

2012
2016

2017
2021

Density [ind/m2] 
or total number 
of individuals 

(samples)

ZO

Diastylidae Bate, 1856
Diastylis cornuta (Boeck, 1864) NR 29.3±45.8 (7) AM
Diastylis neapolitana Sars, 1879 7.0 (≥1) M

Diastylis rugosa Sars, 1865 11.8±7.9 (46) AM
Diastyloides biplicatus (Sars G.O., 1865) 11.4±4.5 (4) AM
Diastyloides serratus (Sars G.O., 1865) 11.2±9.4 (19) AM

Leptostylis sp. 5
Makrokylindrus (Adiastylis) longipes (Sars, 

1871) 5.0±0.7 (≥3) AM

Leuconidae Sars, 1878
Eudorella gottliebi Băcescu, 1961 15.0 (≥1) M
Eudorella truncatula (Bate, 1856) 10.4±9.4 (19) AM

Leucon (Crymoleucon) macrorhinus Fage, 
1951 NR 9.7±10.4 (7) AM

Leucon (Leucon) mediterraneus Sars, 1878 NR 18.7±11.3 (2) M
Leucon (Epileucon) ensis (Bishop, 1981) 5.7±1.2 (9) AM

Leucon (Leucon) affinis Fage, 1951 NR 6.4±2.9 (7) M
Leucon (Macrauloleucon) siphonatus  

Calman, 1905 18.4±29.7 (33) AM

Lampropidae Sars, 1878
Platysympus typicus (Sars, 1870) 64.0 (≥1) AM

Nannastacidae Bate, 1866
Campylaspis glabra Sars, 1878 21.6±27.7 (419) AM

Campylaspis laevigata Jones, 1974 3.0 (≥2) AM
Campylaspis rostrata Calman, 1905 NR 4.0±0 (1) C

Campylaspis sulcata Sars, 1870 NR 6.1±2.9 (2) AM
Campylaspis vitrea Calman, 1906 NR 7.2±3.9 (2) AM

Cumella (Cumella) limicola Sars, 1879 18.4±11.0 (22) M
Cumella (Cumella) pygmaea G.O. Sars, 1865 9.1±0.0 (2) AM

Procampylaspis armata Bonnier, 1896 5.5±0.0 (≥2) M
Procampylaspis bonnieri Calman, 1906 7.2±3.7 (4) AM

Procampylaspis mediterranea Ledoyer, 1988 3.0 (≥1) M
Scherocumella gurneyi (Calman, 1927) 40.0±71.9 (57) IP
Scherocumella longirostris (Sars, 1878) 18.2±15.7 (3) M

Styloptocuma gracillimum (Calman, 1905) 35 (≥1) AM
Pseudocumatidae Sars, 1878

Pseudocuma (Pseudocuma) longicorne 
(Bate, 1858)

519.6±1716.3 
(1115) C

Pseudocuma (Pseudocuma) simile G.O. Sars, 
1900 NR 28±15.3 (4) M

Table 1 continued
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since 2013, revealing several species inhabiting these 
two stable environments, Leucon (C.) macrorhinus, L. 
(L.) affinis, L. (E.) ensis and Procampylaspis bonnieri. A 
few specimens of Campylaspis rostrata were found only 
on the slope of the study area, while Macrokylindrus lon-
gipes was found only on the bathyal plain. The species 
Campylaspis glabra, Diastylis rugosa and Leucon (M.) 
siphonatus, common on the continental shelf as well as 
Diastyloides serratus found on the deeper shelf, seem to 
have a broad distribution reaching the continental slope 
and bathyal plain. 

On a temporal scale, eight cumacean species are new 
records for the Israeli waters of the Mediterranean Sea: 

Diastylis cornuta, Leucon (C.) macrorhinus, L. (L.) af-
finis, L. (L.) mediterraneus, Campylaspis rostrata, C. 
sulcata, C. vitrea and Pseudocuma simile; only the last 
inhabits the shelf soft substrates (Fig. 2). The shelf spe-
cies Iphinoe crassipes haifae, I. serrata, Diastylis nea-
politana and Eudorella gottliebi were found only during 
the first sampling period of 1949-1955 at a depth range 
of 18- 64 m via a dredge and grab sampling devices. 
The bathyal plain species Bathycuma brevirostre, Plat-
ysympus typicus, Procampylaspis mediterranea and Sty-
loptocuma gracillimum were sampled only within the 
framework of the second sampling period of 1998-1999, 
probably due to the application of a plankton net adjusted 

Fig. 2: Cumacean depth distribution. The vertical dotted lines designate the 100 and 1000 isobaths, respectively.
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to a bottom trawl. The shelf species Cumopsis goodsir, 
Eocuma sarsii, Cumella pygmaea and Diastyloides bi-
plicatus were not recorded in the study area during the 
last 5-9 years. Table 3 and Figure 3 show the distribution 
and relatively high density of the species Scherocumel-
la gurneyi, Eocuma sarsii and Eocuma rosae that were 
previously reported as having a putative Indo-Pacific 
origin (Corbera & Galil, 2007; 2016; WoRMS Editorial 
Board, 2023). The sub-species Iphinoe crassipes haifae 
was described by Băcescu (1961) from Israeli waters and 
was assumed to be an immigrant of Indo-Pacific origin. 
However, and despite the intensive sampling carried out 
during the last decades, the haifae subspecies has never 
been reported again. Therefore, and according to criteria 
referred to Zenetos et al. (2022), Iphinoe crassipes haifae 
should be considered as a “questionable” or “failed intro-
duction” species.

Discussion

The Israeli coast has been subjected to anthropogenic 
disturbances resulting from anchorage facilities, cooling 
of power stations, desalination plants, sewage dispos-
al treatment, gas exploration and production, fisheries, 
recreation, and military activities. However, the species 
richness of cumaceans that inhabit the soft substrate hab-
itats of the oligotrophic Israeli Mediterranean waters is 
revealed to be relatively high when compared with those 
lately recorded from other eastern Mediterranean areas 
(e.g., Sezgin et al., 2010; Koulouri et al., 2016). For ex-
ample, the updated checklist of Cumacea of Hellenic wa-
ters in 2016 comprises 62 species, classified in 24 genera 
and 6 families, while 43 species, classified in 20 genera 
and 6 families have been identified in Israeli waters up to 
now. Furthermore, the faunistic composition of the conti-
nental slope and bathyal plain resembles that of the Cat-
alan Sea (Cartes & Sorbe, 1993; Corbera & Galil, 2001). 

The present study is similar to one that described 

Table 2. Groups of cumacean species that share similar spatial and temporal pattern in the study area.

Line Species names Characterization of spatial and/or temporal pattern 
1 P. longicorne, B. gibba, B. pulchella, B. scorpioides, 

E. rosae, C. limicola, S. gurneyi, V. cristata
Species inhabiting only the shelf 

2 C. sulcata, P. simile Species inhabiting only deeper shelf 
3 D. cornuta, E. truncatula Species inhabiting both shelf and slope (broad distribution)
4 L. macrorhinus, L. affinis, L. ensis, P. bonnieri,  

C. vitrea
Species inhabiting both slope and bathyal plain (broad distribu-

tion)
5 C. glabra, D. rugosa, L. siphonatus, D. serratus Species inhabiting shelf, slope, and the bathyal plain (broad 

distribution)
6 C. rostrata, L. mediterraneus Species found only on the slope
7 M. longipes Species found only on the bathyal plain
8 I. crassipes haifae, D. neapolitana, E. gottliebi, 

I. serrata
Shelf species, recorded only between 1949-55

9 C. goodsir, E. sarsii, C. pygmaea, D. biplicatus Previously shallow shelf species, absent during the last 5-9 years 
10 D. cornuta, L. macrorhinus, L. affinis, C. rostrata, 

C. sulcata, P. simile
Species found for the first time during the last 5-9 years, only the 

last inhabiting the shelf soft substrates
11 B. brevirostre, P. typicus, P. mediterranea,  

S. gracillimum
Bathyal species, collected only by a hyperbenthic net during 

1998-9 
12 S. gurneyi, E. sarsii, E. rosae, I. crassipes haifae Species of postulated Indo-Pacific origin inhabiting only the 

shelf, the last found only between 1949-55 and doubtful as a 
possible introduction through the Suez Canal

Table 3. Distribution and density of cumacean Lessepsian immigrants now present in the study area. Number of samples in pa-
rentheses.

Species name Habitat Temporal range [year] Density [Ind/m2]
Eocuma rosae HB 2005-21 33.5±56.0 (72)
Eocuma rosae HH 2005-12 60.4±96.0 (25)
Eocuma rosae SC 2020 9.1 (1)
Eocuma sarsii HB 2008-11 21.8±24.3 (10)

Scherocumella gurneyi HB 2006-17 52.9±90.4 (34)
Scherocumella gurneyi HH 2005-15 32.3±42.7 (9)
Scherocumella gurneyi SC 2012-17 26.1±23.5 (9)

HB – Haifa bay; HH – Haifa harbour; SC – southern coast (Lubinevsky et al., 2019).
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the temporal and spatial changes in tanaidacean species 
composition of the continental shelf of the study area 
which was based on an almost identical set of samples 
while covering the same period of time (Lubinevsky et 
al., 2022). A similar number of species was identified 
on the shelf for both orders, 28 and 27 for tanaids and 
cumacean, respectively. Both orders belong to the super-
order Peracarida that comprises an important component 
of hyperbenthic (=suprabenthic) macrofauna that is usu-
ally sampled by using hyper- and epi- benthic sledges 
due to their swimming capacity and bottom dependence 
(Dauvin et al., 1995; Mees & Jones, 1997; Koulouri et 
al., 2003). However, benthic grabs and box corers are 
mostly used for environmental biotic monitoring surveys 
here, with a result of sub-optimal sampling of peracarids. 
Two cumacean community composition changes were 
observed in the shelf during the 74- year study period, 
the first being the apparent absence of several species 
that were recorded between 1949 and 1955 (Table 2, line 
8), matching a similar change in the tanaidacean com-
munity composition. A technical reason for this apparent 
disappearance could be a combination of reduced sam-
pling effort at the relevant depth range since 2005 and 
the additional use of a dredge during that period, apart 
from grabs that were and still are used in the continental 
shelf of the study area. Koulouri et al. (2003, 2013) has 
mentioned such differences due to relative efficiency of 

different sampling devices in collecting organisms char-
acterized by different behaviour and distribution patterns. 
However, their actual disappearance cannot be ruled out. 
Moreover, the absence of several cumacean species, al-
though found in the past, in the shelf of the study area 
during the last surveys (2012-2021, Table 2, line 9) and a 
new record of only one species (Table 2, line 10) despite 
the intensive (spatially and temporally) sampling effort 
could be attributed to the dramatic rise in surface temper-
ature of 0.12°C per year over a period of 36 years across 
the entire eastern part of the Levantine basin (Ozer et al., 
2017) and a rise of the summer peak from 29°C to 32°C 
during the same period of time in intertidal sites along the 
Mediterranean coast of Israel (Rilov, 2016). A decrease of 
organic carbon discharge from terrestrial anthropogenic 
sources at that time was reported by the Israeli Ministry 
of Environmental Protection. 

Regarding the deep-water cumaceans, the single study 
published on the eastern Mediterranean included only the 
continental slopes of the Ionian and Aegean Seas (Reyss, 
1973). Recently, Mühlenhardt-Siegel (2009) investigated 
cumaceans in the deep Ionian Sea and Levantine basin 
from the Gulf of Taranto to the coast of Israel (45-4391 
m) revealing 29 species. Deep-water cumaceans of the 
Levantine Sea were studied for the first time in the sur-
vey that took place between 1998 and 1999, revealing 
12 species (Corbera & Galil, 2001). During that study, a 
plankton net was fitted to a deep-water trawl, collecting 
bathy-pelagial fauna and also individuals suspended by 
the trawl’s bottom sweeping rope. Since 2013, regular 
sampling of the slope and bathyal plain of the study area 
using box corers has revealed new records of the species 
Diastylis cornuta, Leucon (Crymoleucon) macrorhinus, 
Leucon (Leucon) affinis, Leucon (Leucon) mediterra-
neus, Campylaspis rostrata, Campylaspis sulcata, Cam-
pylaspis vitrea. However, several bathyal species of the 
study area observed during the sampling period of 1998-9 
were absent from those sampling surveys which followed 
(Table 2, line 11), probably due to the relative efficiency of 
different sampling devices in collecting organisms char-
acterized by different behaviour and distribution patterns 
(Koulouri et al., 2003). The sparse density of the eastern 
Mediterranean slope and bathyal plain macrofauna may 
also lead to under-sampling and even missed collection 
of certain species (Lubinevsky et al., 2017). No temporal 
series can be provided yet for these communities. 

In zoogeographical terms, most of the recorded 
cumacean species are of Atlantic-Mediterranean and en-
demic origin, although three species of Indo-Pacific origin 
were described by Corbera & Galil (2007, 2016). Eocu-
ma rosae was identified as a new species from individuals 
sampled in the eastern Mediterranean and indirectly as-
sumed to have an Indo-Pacific origin due to morphologi-
cal similarities with various Indo-Pacific Eocuma species. 
Scherocumella gurneyi was reported by Corbera & Galil 
(2007), and previously recorded from the Suez Canal by 
Calman (1927) as Nannastacus gurneyi. Although long 
established in the north-western Mediterranean, Eocuma 
sarsii was considered as a non-indigenous species in the 
Mediterranean Sea by Macquart-Moulin (1991) and Cor-

Fig. 3: Distribution patterns of the Indo-Pacific Eocuma rosae 
(red spots) and Scherocumella gurneyi (black outlined circles).
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bera & Galil (2016). The individuals from the Israeli coast 
identified by Băcescu (1961) as new sub-species, Iphinoe 
crassipes haifae, were the fourth suspected Lessepsian 
migrant. However, the lack of subsequent observations 
leads us to consider it a “questionable” species according 
to the criteria referring to by Zenetos et al. (2022). 

The three first Lessepsian migrants Eocuma sarsii, 
E. rosae and Scherocumella gurneyi demonstrated sim-
ilar temporal and spatial distribution patterns with the 
Indo-Pacific tanaidacean Cristapseudes omercooperi, 
exhibiting high densities in Haifa Bay and harbour hab-
itats (Lubinevsky et al., 2022). These patterns could be 
attributed to the relatively high organic carbon level sites 
(Lubinevsky et al., 2019; 2022). Furthermore, several 
studies have demonstrated that marinas and semi-en-
closed water bodies (e.g., bays) impacted by anthropo-
genic stressors function as hubs for the stepping-stone 
transfer of marine non-indigenous species (Corbera & 
Galil, 2016; Ulman et al., 2017). Temporally, Iphinoe 
crassipes and Scherocumella gurneyi have not been sam-
pled since 1955 and 2018, respectively. 

Acknowledgements

This long-term monitoring of cumaceans would have 
been much less educative without the highly appreciated 
contribution of Drs Eliezer Gottlieb-Gilat and Bella Galil 
who sampled this studied province between 1947-2012. 
The authors are truly grateful to Dr. Lubinevsky’s labora-
tory team, past and present, for the skilled sampling and 
sorting of the studied individuals, specially to Ms. Eva 
Mizrahi, Nerina lenart, Marwa Boulus, Olga Kirichen-
ko and Noémie Kiperwas. We are also deeply indebted 
and grateful to the crews of the various research vessels 
who participated in the sampling efforts. We would also 
like to thank the two reviewers for their useful comments 
and Mrs Margaret Eleftheriou for reviewing English lan-
guage of the text.

References

Ateş, A.S., Katağan, T., Sezgin, M., Özdilek, H.G., Berber, S. 
et al., 2014. The effects of some domestic pollutants on the 
cumacean (Crustacea) community structure at the coastal 
waters of the Dardanelles, Turkey. Arthropods, 3 (1), 27-42.

Băcescu, M., 1961. Contributions a l’étude des cumacés de la 
Méditerranée et particulièrement des côtes d’Israel. Rap-
ports de la Commission Internationale pour l’Exploration 
Scientifique de la Mer Méditerranée, 16, 495-502.

Băcescu, M., Petrescu, I., 1999. “Traité de zoologie. Crustacés 
Peracarides. 10(3A). Ordre des Cumacés”. Mémoires de 
l’Institut Océanographique de Monaco, 19, 391-428.

Bakalem, A., Pezy, J.P., Dauvin, J.C., 2021. Inventory and geo-
graphical affinities of Algerian Cumacea, Isopoda, Mysida, 
Lophogastrida and Tanaidacea (Crustacea Peracarida). Di-
versity, 13, 221.

Bakir, K., Katagan, T., 2005. Crustacean diversity of the coral-
ligenous beds of Markiz Island (Aegean coast of Turkey). 

Crustaceana, 78 (7), 873-883.
Brunel, P., Besner, M., Messier, D., Poirier, L., Granger, D. et 

al., 1978. Le traîneau Macer-GIROQ: appareil amélioré 
pour l’échantillonnage quantitatif de la petite faune nageuse 
au voisinage du fond. Internationale Revue der gesamten 
Hydrobiologie und Hydrographie, 63 (6), 815-829.

Calman, W.T., 1927. Report on the Phyllocarida, Cumacea, and 
Stomatopoda. In: Zoological results of the Cambridge Ex-
pedition to the Suez Canal, 1924. Transactions of the Zoo-
logical Society of London, 22, 399-401. 

Cartes, J.E., Sorbe, J.C. 1993. Les communautés supraben-
thiques bathyales de la Mer Catalane (Méditerranée oc-
cidentale)  : Données préliminaires sur la répartition 
bathymétrique et l’abondance des Crustacés Péracarides. 
Crustaceana, 64, 155-171.

Cartes, J.E., Sorbe, J.C. 1996. Temporal population structure 
of deep-water cumaceans from the western Mediterranean 
slope. Deep Research Part I, 43, 1423-1438.

Cartes, J.E., Sorbe, J.C. 1997. Bathyal cumaceans of the Cata-
lan Sea (north-western Mediterranean): faunistic composi-
tion, diversity and near-bottom distribution along the slope 
(between 389 and 1859 m). Journal of Natural History, 31, 
1041-1054.

Cartes, J.E., Jaume, D., Madurell, T., 2003. Local changes in the 
composition and community structure of suprabenthic per-
acarid crustaceans on the bathyal Mediterranean: influence 
of environmental factors. Marine Biology, 143, 745-758.

Corbera, J., Cardell, M.J., 1995. Cumaceans as indicators of 
eutrophication on soft bottoms. Scientia Marina, 59, 63-69.

Corbera, J., Galil, B.S., 2001 Cumaceans (Crustacea, Peracari-
da) from the lower slope of the northern Israel coast, with 
a discussion on the status of Platysympus typicus. Israel 
Journal of Zoology, 47 (2) 135-146.

Corbera, J., Galil, B.S., 2007 Colonization of the eastern Med-
iterranean by Red Sea cumaceans, with a description of a 
new species. Scientia Marina, 71, 29-36.

Corbera, J., Galil, B.S., Sorbe, J.C., 2012. First record of Cam-
pylaspis laevigata (Crustacea: Cumacea: Nannastacidae) in 
the Mediterranean Sea: redescription and ecological notes. 
Marine Biodiversity Records, 5, e106. 

Corbera, J., Galil, B.S., 2016. Cumacean assemblages on the 
Levantine shelf (Mediterranean Sea) – spatiotemporal 
trends between 2005 and 2012. Marine Biology Research, 
12, 663-672.

Dauvin, J.C., Sorbe, J.C., Lorgere, J.C., 1995. Benthic Bound-
ary Layer macrofauna from the upper continental slope and 
the Cap Ferret canyon (Bay of Biscay). Oceanologica Acta, 
18, 113-122.

Galil, B.S., Lewinsohn, C., 1981. Macrobenthic communities 
of the eastern Mediterranean continental shelf. Marine 
Ecology, 2, 343-352.

Galil, B.S., 2006. The marine Caravan-The Suez Canal and the 
Erythrean invasion. p. 207-300. In: Bridging dividers. Mar-
itime canals as invasion corridors. Gollasch, S., Galil, B.S., 
Cohen, A.N. (Eds). Springer, Dordrecht.

Harris, P.T., Macmillan-Lawler, M., Rupp, J., Baker, E.K., 
2014. Geomorphology of the oceans. Marine Geology, 
352, 4-24.

Holthuis, L.B., Gottlieb, E., 1958. An annotated list of the de-
capod Crustacea of the Mediterranean coast of Israel, with 



490 Medit. Mar. Sci., 24/3 2023, 482-490

an appendix listing the Decapoda of the Eastern Mediterra-
nean. Bulletin of the Research Council of Israel, 7B, 1-126.

Kanari, M., Tibor, G., Hall, J.K., Ketter, T., Lang, G. et al., 
2020. Sediment transport mechanisms revealed by quanti-
tative analyses of seafloor morphology: New evidence from 
multibeam bathymetry of the Israel exclusive economic 
zone. Marine and Petroleum Geology, 114, 104224.

Koulouri, P., Dounas, C., Eleftheriou, A., 2003. A new appa-
ratus for the direct measurement of otter trawling effects 
on the epibenthic and hyperbenthic macrofauna. Journal of 
Marine Biological Association of the United Kingdom, 83, 
1363-1368.

Koulouri, P., Dounas, C., Eleftheriou, A., 2013. Hyperbenthic 
community structure over oligotrophic continental shelves 
and slopes: Crete (South Aegean Sea, NE Mediterranean). 
Estuarine Coastal & Shelf Science, 117, 188-198.

Koulouri, P., Gerovasileiou, V., Bailly, N., 2016. Cumacea of 
Greece: a preliminary checklist. Biodiversity Data Jour-
nal, 4, e9287.

Lubinevsky, H., Hyams-Kaphzan, O., Almogi-Labin, A., Sil-
verman, J., Harlavan, Y. et al., 2017. Deep-sea soft bottom 
infaunal communities of the Levantine Basin (SE Mediter-
ranean) and their shaping factors. Marine Biology, 164, 36.

Lubinevsky, H., Herut, B., Tom, M., 2019. Monitoring long 
term spatial and temporal trends of the infaunal community 
characteristics along the shallow waters of the Mediterrane-
an coast of Israel. Environmental Monitoring Assessment, 
191 (12), 724. 

Lubinevsky, H., Tom, M., Bird, G., 2022. Tanaidacea (Crus-
tacea: Malacostraca: Peracarida) from soft-sediment shelf 
habitats off the Mediterranean coast of Israel (Levant Sea) 
–taxonomy, faunistics and ecological aspects. Mediterrane-
an Marine Science, 23 (3), 561-598.

Macquart-Moulin, C., 1991. The nocturnal pelagic phases of 
cumaceans. Journal of Plankton Research, 13 (2), 313-337.

Mees, J., Jones, M.B., 1997. The hyperbenthos. Oceanography 
and Marine Biology: an Annual Review, 35, 221-255.

Mühlenhardt-Siegel, U., 2009. Cumacea (Crustacea, Peracari-
da) in the deep Mediterranean, with the description of one 
new species. Zootaxa, 2096, 413-432.

Ozer, T., Gertman, I., Kress, N., Silverman, J., Herut, B., 2017. 

Interannual thermohaline (1979–2014) and nutrient (2002–
2014) dynamics in the Levantine surface and intermediate 
water masses, SE Mediterranean Sea. Global and Planetary 
Change, 151, 60-67. 

Reyss, D., 1973. Distribution of Cumacea in the deep Mediter-
ranean. Deep-Sea Research, 20, 1119-1123.

Rilov, G., 2016. Multi-species collapses at the warm edge of a 
warming sea. Scientific Reports, 6, 36897. 

Sezgin, M., Kirkim, F., Dagli, E., Dogan, A., Ünlüoglu, A. et 
al., 2010. Sublittoral soft-bottom zoobenthic communities 
and diversity of southern coast of the black sea, Turkey. 
Rapports et procés-verbaux des réunions Commission in-
ternationale pour l’exploration scientifique de la Mer Mé-
diterranée, 39, 662.

Steuer, A., 1936. Cumacea und Stomatopoda von Alexandrien 
in Ägypten. Note dell’ Istituto di Biologia Marina di Rovi-
gno, 21, 1-19.

Steuer, A., 1938. Cumacea. Stomatopoda, Leptostraca. The 
Fishery grounds near Alexandria. XVI. Notes and Mem-
oirs. Hydrobiology and Fisheries Directorate, Egypt, No 
26, 16 pp.

Tom, M., Galil, B.S., 1991. The faunal associations of Hai-
fa Bay, Mediterranean coast of Israel. Marine Ecology, 
12, 75-86.

Tom, M., Lubinevsky, H., Kanari, M. 2023. Integrative data sys-
tem for monitoring biota and natural habitats in the Israeli 
Eastern Mediterranean marine environment. Environmental 
Monitoring and Assessment, (accepted for publication).

Ulman, A., Ferrario, J., Occhpinti-Ambrogi, A., Arvanitidis, C., 
Bandi, A. et al., 2017. A massive update of non-indigenous 
species records in Mediterranean marinas. Peer J, 5, e3954.

Watling, L., Gerken, S., 2023. World Cumacea Database. 
https://www.marinespecies.org/cumacea on 2023-07-18. 
doi:10.14284/354 (Accessed 17 July 2023).

WoRMS Editorial Board 2023. World Register of Marine 
Species. Available from https://www.marinespecies.org at 
VLIZ. Accessed 2023-06-13. 

Zenetos, A., Albano, P. G., López Garcia, E., Stern, N., Tsiamis, 
K., Galanidi, M., 2022. Established non-indigenous species 
increased by 40% in 11 years in the Mediterranean Sea. 
Mediterranean Marine Science, 23 (1), 196-212. 


