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Abstract

The armless snake eel, Dalophis imberbis, is a fossorial rare species; being considered as a non-target
fishery resource with elusive behavior, knowledge on its distribution and biology results scarce. This
study reports three new documented occurrence records of D. imberbis along the northern and
southeastern coastal areas of Sicily (central Mediterranean Sea) during 2025. Specimens were
collected at depths ranging from 43 m to an unusually shallow depth of 5.4 m. Environmental
parameters have been collected through a multiparametric probe and integrated with products from
the Copernicus Marine Service (CMS), providing new insights which highlight the presence of the
species in relatively warm (17.6-20.8 °C) and moderately oxygen undersaturated (6.9-8.5 mg/L)
waters. A global distributional analysis was performed by aggregating the field data with literature
records and datasets from the Global Biodiversity Information Facility (GBIF), refining the
distribution of the species in the Mediterranean and Atlantic sectors. This work underscores the
importance of combining traditional surveys with big-data repositories and remote sensing to
monitor rare marine biodiversity.
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1. Introduction

Dalophis imberbis (Delaroche, 1809), commonly known as armless snake eel, is a fossorial fish
with serpentiform body belonging to the Ophichthidae family, a worldwide taxon which comprises
377 species [1,2]. The species was originally described as Sphagebranchus imberbis Delaroche, 1809 [3]
based on a live specimen from Ibiza, Spain, (reported as Iviga) found in a fish trap for eels. The body
is extremely slender, elongated, almost-cylindric, and, excluding its pointed extremes, it results in a
uniform thickness of a finger. It is characterized by slow and similar-to-snakes movements, hence the
name. The coloration is purplish gray on the dorsal side, characterized by a multitude of small
brownish-purple spots densely clustered on a grayish background. The ventral side is yellowish
white with silvery reflections.

Dalophis imberbis is the only species of Dalophis genus inhabiting both the Mediterranean Sea and
the central eastern Atlantic Ocean [1]. Although the other four congeneric species are distributed
along the Atlantic coast of Africa, knowledge about the genus is limited due to uncertainties of the
taxonomical identification, especially during the leptocephali larval phase [4,5].

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202603.1213.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 March 2026 doi:10.20944/preprints202603.1213.v1

2 of 9

The Mediterranean distribution of D. imberbis is better described by some recent records, which
confirmed its presence from the western to the eastern basin, though it seems to be considered rare
in the easternmost Levantine basin, in the Adriatic, and the north Tyrrhenian Sea. It seems common
in other areas, especially in the central and southern Tyrrhenian Sea [6-10]. Being considered a rare
species and a non-target fishery resource [7,11], studies of D. imberbis result in partial knowledge.

Little is known about D. imberbis ecology and biology; it inhabits soft bottoms, burrowing in sand
or mud, at depths between 20 and 100 meters [1,11,12]. No information is known about its tolerance
limits for environmental parameters. The species seems to have nocturnal behavior [12], but nothing
is known about its functional traits.

Dalophis imberbis has been identified during leptocephali larval phase in different areas of the
Mediterranean Sea and Atlantic Ocean [13]; nonetheless, nothing is known about its reproduction
cycle or many other traits, such as its feeding or behavior, or if it is a solitary or gregarious species.

In contexts where traditional scientific literature lacks detailed data on a species, big-data
repositories can offer an indirect, powerful alternative for knowledge extrapolation. The Global
Biodiversity Information Facility (GBIF; https://www.gbif.org/) is the worldwide principal gatherer
of biodiversity occurrence records [14,15]. The potential of GBIF platform is its capacity to cross-
reference data from different sources with the accuracy and reliability given by the standardization
of records. In fact, the data stored in this repository are not only from research datasets, including
molecular databases (e.g. BOLD, https://www.boldsystems.org/), but also from museums or Citizen
Science projects (e.g. iNaturalist, https://www.inaturalist.org/).

The present paper aimed to report the first documented observations of D. imberbis in Sicily
Island (southern Italy), focusing on the physical environmental parameters to refine its ecological
profile and define the bathymetric and geographical range of distribution of the species, with the
integration of literature data and datasets retrieved from GBIF.

2. Materials and Methods

A survey of the macro-zoobenthos bioindicator in soft bottoms was conducted along the coastal
areas of Sicily Island (central Mediterranean) during 2025. A Van-Veen grab of 18 Liters was used
during the sampling operations.

The survey protocols included the collection of water column parameters using the
multiparametric probe Idronaut Ocean Seven 316Plus, data of temperature, conductivity, salinity,
pH, oxygen in mg/L, and fluorescence in June and October and they have been associated with the
presence of the records (Tab. 1). In a further sampling, in November, the data collection of parameters
was not scheduled, hence the values of surface and bottom temperature and salinity have been
extracted using E.U. Copernicus Marine Service Information from Mediterranean Sea Physics
Analysis and Forecast product [16,17] while dissolved oxygen has been extracted from the
Mediterranean Sea Biogeochemistry Analysis and Forecast product [18]. Calculations have been
managed and handled in QGIS Development Team, QGIS 3.34.11. [Software]. (Version 3.34.11, 2025.).

The global distributional map (Fig. 1) was generated aggregating the new Sicilian records, with
both data from literature [4,6-12,19-25] and the GBIF database [26], filtering for the species Dalophis
imberbis. Records from GBIF dataset and literature that did not present coordinates were not taken
into consideration.

3. Results

A total of three alive individuals of D. imberbis (Fig. 2) were accidentally caught. Two specimens
were recorded in two different stations in northern Sicily (MZB_18B; MZB_7B) and the third one in
southeastern Sicily (MZB_42A) (Fig. 2; Tab. 1). Identification was performed following Delaroche,
(1809). The first individual (Fig. 2A) was collected the 26t June 2025 in front of the Termini Imerese
Port (MZB_18B), in Termini Imerese Gulf, the second (Fig. 2B) was collected the 18% October 2025 in
Guidaloca Beach (MZB_7B), in the Castellammare del Golfo Gulf, and the third specimen (Fig. 2C)
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was caught the 11t November 2025 in Agnone Beach (MZB_42A), in southern extreme of Catania
Gulf.

In the first and second sites the bottom was muddy, while in the third station the bottom was
composed by coarse biogenic sand; depth was respectively 19 m, 43 m and 5.4 m (Tab. 1). On board,
body length was estimated to be around 50 cm for the first individual, 30 cm for the second one and
25 cm for the third (Tab. 1). Registered parameters at bottom for first two individuals showed a
temperature of 19.7 °C and 17.6 °C, oxygenation of 8.40 mg/L and 8.59 mg/L, density of a-chlorophyll
ranging 0.16-0.29 mg/m3, pH of 8.2 and mean salinity of 38.1 (Tab. 2). Parameters calculated by the
models showed a temperature of 20.8 °C, salinity of 38.5 and oxygenation of 6.9 mg/L in the station
of the third individual (Tab. 2).

The GBIF dataset resulted in 351 occurrence records ranging from the year 1845 to 2025 [26]. The
dataset was composed of 43 sources [3,27-68], of which the primary one was iNaturalist (168 records).
The other records in the dataset came from different typologies, such as single occurrence records,
genetic records, or museum specimens. The distributional map (Fig. 1) was made using 286
georeferenced records, including the new records of the present study.
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Figure 1. Geographical distribution of Dalophis imberbis; red dots represent individuals of the present study; blue
dots represent records reported from the literature and the biodiversity online databases [4,6-10,12,19-23,25,26].
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Figure 2. Specimens of Dalophis imberbis captured along the Sicilian coast, and soon after released; (A) sample
from the site MZB_18B in Termini Imerese (Palermo); (B) sample from the site MZB_7B in Guidaloca Beach,
Castellammare del Golfo (Trapani); (C) sample from the site MZB_42A, in Agnone Beach (Siracusa).

Table 1. Occurrence records of D. imberbis are reported; columns show information of captures; specifically, the
event date, the coordinates, and body length.

. . ) Body length
Locality Site ID Date Coordinates
(mm)
Palermo MZB_18B 26th June 2025 38.002222° N, 13.730278° E 500
Trapani MZB_7B 18th October 2025 38.065278° N, 12.848056° E 300
Siracusa 11th November
MZB _42A 005 37.314444° N, 15.107778° E 250

Table 2. Environmental information for each site; specifically, bottom composition, depth of the catch, and water
parameters. These last were referred to the surface (S) and bottom depth (B). Temperature (Temp.), conductivity
(Cond.), salinity, pH, dissolved oxygen (Oxygen), Fluorometer. Water parameters of MZB_42A-Siracusa were
extrapolated from the E.U. Copernicus Marine Service Information [16-18].

Bottom Temp. Cond. . Fluorome
. Salinity pH  Oxygen mg/L
composit Depth (°Q) (mS/cm) ter
ion (m)
. S B S B S B S B S B S B
(Locality)
Mud 26. 19. 8.
19.0 58.8 514 379 38.1 82 64 8.4 02 02
(Palermo) 7 7 1
Mud 22. 17. 8.
43.0 542 490 379 38.0 82 6.6 8.5 01 04
(Trapani) 5 6 1
. i 20. 20.
Biogenic
8 85 385+ 385+ 69+ 69z
sand 5.4 - - - -
2. 2. 1.5 1.5 0.26 0.26
(Siracusa)
38 38

4. Discussion

The three Mediterranean occurrence records of D. imberbis represent the first documented
observations in the northern and southeastern Sicilian coastal marine habitats. The presence of the
species in Sicilian coastal waters was not extensively reported; it was generically reported as bycatch
only in bottom trawl surveys in deep waters (55-115 m) in the southern Tyrrhenian Sea [11].
Additionally, data from GBIF documented four old (1845-1960) preserved museum specimens from
the Strait of Messina [31,34,46,69].

These recent three occurrence records confirm the presence of D. imberbis in Sicilian coastal
waters. Consequently, this species may be more abundant and distributed along the island than it
was thought. The integration of this new data with information from different types of historical
record sources depicts a more accurate distribution of D. imberbis. The presence of the species in the
eastern Atlantic Ocean is confirmed by a few documented records; in Mauritania by an old (1988)
museum specimen and environmental DNA [49,65]; in Portuguese waters, through the images of
animals published on online biodiversity platforms [38]. The Mediterranean distribution of D.
imberbis appears more uniform, especially in northern and northwestern coasts, in Spanish and
French localities (Fig. 1), confirmed by a high number of citizen data [38]. Its presence is also
confirmed in different localities in southern Mediterranean waters, but, due to the few records, the
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presence results punctiform along the African coast, and it is characterized by the absence of records
between Tunisian and Egyptian waters [26]. On the contrary, in the Levantine basin, the species
appears more abundant than it was reported in literature [8,26]. The Aegean Sea and Adriatic Sea
remain poorly studied; information was extrapolated from fishery data sources, and this did not
allow to well identify specific areas with the presence of D. imberbis, although information indicates
the presence of leptocephali larvae in Adriatic Sea [10,21,25,26].

The present captures are in accordance with the actual knowledge on the morphology of the
species; the total length is comparable with previous data (e.g. 429.7£62.3 mm in Bonifazi et al., 2019)
as well as the type of bottom substrate is in line with other records [7,8,11].

Only one individual has been fished in each site; consequently, it is not possible to suppose if
they live in aggregate groups or not. Indirect information comes from an unusual massive stranding
event (201 dead animals) and from the estimate of low density (20 ind./km?2) in trawl surveys [6,11].
On the contrary, information from GBIF suggests a more precise scenario: many images showed the
animals in gregarious behaviors, with two or more individuals burrowing close to each other [38].

Analyzing the depths of the three individuals, the two from northern Sicily are in line with
literature, whereas the third was found in very shallow waters (5.4 m). A similar observation come
from scuba divers which declared to have observed individuals at 4-5 m in S. le Bris, France [12]. This
type of data is supported by GBIF records; many D. imberbis individuals have been photographed by
recreational scuba divers in coastal areas (less than 20 m) [38]. A high number of beached animals [6]
also supports a shallow water dweller species.

Little is known about the deepest limit; some information comes from trawl surveys, which
report the species in hauls in strata 51-115 m [11,21].

The water parameters also showed interesting patterns. The individuals were reported in warm
waters (Tab. 2). This may suggest a high tolerance of the species to high temperatures, exhibiting a
thermophilic behavior which allows the species to live in the tropical Atlantic area [8,22-24,26].

The oxygenation parameters showed interesting results; D. imberbis was caught in a well
saturated water and in a moderately sub-saturated water (Tab. 2). This may indicate a wide tolerance
to different oxygenation parameters with a possible adaptation to hypoxic boundary conditions.

5. Conclusions

The present study provides a contribution to the biological and ecological knowledge of Dalophis
imberbis, a species long characterized as data deficient. This new data expands the known
geographical range of the species in the central Mediterranean, reporting the species in three different
coastal sites of Sicily.

The record at 5.4 m depth suggests a potentially wider presence in shallow coastal habitats than
previously assumed. Furthermore, this work reports, for the first time, indications about
characteristics of the environment and constitutes a first baseline to describe the hypothetical range
of habitat suitability for D. imberbis.

While the species is currently well-established in the Mediterranean waters, the north-eastern
Atlantic distribution is not well-studied. The northernmost Atlantic records are presently limited to
the Portuguese coast. However, as sea surface and bottom temperatures continue to rise, due to the
thermophilic tendency of the species a northward shift in its Atlantic distribution may be highly
plausible.

Our results demonstrate that integrating traditional field surveys with high-resolution
environmental modeling and big-data repositories is a powerful strategy for monitoring elusive and
rare marine biodiversity. In conclusion, this work not only reports new records from the coast of
Sicily but also refines the distribution and the hypothetical range of habitat suitability of D. imberbis.
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