



Preliminary Checklist Study on Marine Algae along the Coast between Tukra and Tolmetha, Libya, I: Chlorophyta
Abstract 

A
 30 km stretch of coastline between Tukra and Tolmeta was surveyed to collect and identify marine green macroalgae (Chlorophyta). The study area was divided into five sites: Om al-Hajl, Ardano, Soqba, Zaghrat, and Potraba
. Algal samples were collected from July 2017 to December 2019. In total, seven species representing six genera of Chlorophyta were identified. Om al-Hajl and Ardano each hosted six species, Soqba had three, and Zaghrat had four. Two species, Anadyomene stellata and Codium bursa, were present at all five sites, indicating their widespread distribution along this coastal region. This checklist provides baseline data for the diversity and distribution of green macroalgae in the area, supporting future ecological and taxonomic studies
.
Keywords: Libyan biodiversity, Marine Macroalgae, Anadyomene stellata and Codium bursa. 
Introduction 

Marine macroalgae are essential primary producers in coastal ecosystems, forming the basis of food webs, contributing to oxygen production, and supporting habitat complexity. They play a critical role in stabilizing substrates, cycling nutrients, and providing shelter and nourishment for a wide variety of organisms (Galobart et al., 2024; Duffy et al., 2019; Fulton et al., 2019; Duarte et al., 2022; Kamal et al., 2023). Among the different algal groups, Chlorophyta are widespread in marine and brackish environments. They are often characteristic of shallow coastal habitats, ranging from intertidal zones to sublittoral regions, and are valued for their ecological significance as well as potential applications in biotechnology, aquaculture, and pharmaceuticals (Tragin & Vaulot, 2018; Lomartire & Gonçalves, 2022; Wichard, 2022; Shah et al., 2020).

The Mediterranean Sea is recognized as a hotspot of marine algal diversity, yet along the North African coast, systematic surveys are sparse compared to those in the northern and eastern Mediterranean (Tragin & Vaulot, 2018; Kamal et al., 2023). In Libya, especially, the available data on marine algae are fragmentary and geographically restricted. Existing studies have noted the occurrence of diverse algal taxa, but comprehensive regional checklists that focus on each algal division are still lacking (Tragin & Vaulot, 2018). Such baseline studies are crucial for detecting biogeographical patterns, monitoring environmental change, and guiding conservation efforts in marine ecosystems (Duffy et al., 2019; Duarte et al., 2022; Kamal et al., 2023).

The coastal region between Tukra and Tolmetha, located in northeastern Libya, encompasses a heterogeneous environment, including rocky shores, sandy substrata, and seagrass meadows, which collectively provide suitable habitats for various algal communities (El-Adl et al., 2022; Valenti et al., 2017; Said et al., 2010). However, this stretch of coastline remains understudied in terms of algal diversity (Godeh et al., 2022; Ali et al., 2018; Said et al., 2010; Nizamuddin et al., 1979). Preliminary investigations suggest the presence of distinct and diverse assemblages, but a systematic exploration and documentation remain necessary (Ali et al., 2018; Said et al., 2010). The present study represents the first part of a checklist series on marine algae recorded along the Tukra–Tolmetha coast, focusing specifically on Chlorophyta (green algae) (Said et al., 2010; Nizamuddin et al., 1979). By documenting the species composition and distribution of this division, the study contributes to filling a critical gap in the knowledge of Libyan marine flora (Said et al., 2010; Nizamuddin et al., 1979). This preliminary checklist will not only serve as a baseline for future ecological and taxonomic studies but also provide comparative material for broader Mediterranean biodiversity assessments
. 

Materials and Methods
Macroalgal samples, whether attached to rocks or found drifting outside the water (drift), were collected irregularly from five sites (site1: Om al-Hajl, site2: Ardano, site3: Soqba, site4: Zaghrat and site5: Potraba) which are located between Tukra and Tolmetha and extending about 30 km, starting in July 2017 until December 2019. The samples were washed on site with seawater, then placed in plastic bags and transported to the laboratory. In the laboratory, they were rinsed with distilled water to remove salts and debris, then air-dried on herbarium sheets using pieces of paper and cloth for pressing and drying. A portion of each sample was preserved in a diluted formalin solution (4%) and stored in the freezer for further microscopic examination. Algal samples were initially examined in the study area based on their color by the naked eye. Subsequently, the algae were identified and classified through morphological and anatomical studies, as well as by means of light microscopy. The taxonomic identification was performed by refereeing to several key taxonomic sources (Hauck, 1885; Abbott and Hollenberg, 1976) and some the Italian floristic works (Ardissone,1893; Pampanini,1931 and Aleem,1993), and Libyan flora of algae publications (Nizamuddin, 1979, Nizamuddin 1981, 1991; Godeh et al., 1992, Godeh and Said, 2008; Godeh and Said, 2012; Godeh and Said, 2014
). 
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Figure (1): Map of the study area.

Result and discussion 

A total of five orders of green algae were recorded at the study sites: Siphoncladales, Cladophorales, Codiales, Dasycladales, and Caulerpales, comprising 7 species. These orders can be distinguished using morphological keys as follows:

1.a. Characterized by coenocytic thalli that undergo segmentation into small units, each forming a new cytoplasmic compartment through transverse division…… …………………………………………………………………………Siphoncladales
 1.b. Distinguished by vertical segmentation between adjacent cells within the filamentous thallus…………………………………………………….. Cladophorales
2.a. Characterized by tubular thalli containing vesicular structures that are irregularly pigmented and non-centrally distributed near the thallus surface……………. Codiales

2.b. Not as that ………………………………………………………………………3

3.a. Exhibits a tubular thallus with radial branches arranged symmetrically around a central axis, forming a whorled or radiating pattern……………………. Dasycladales
3.b. Distinguished by a tubular, leaf-like thallus with flattened assimilatory structures, often resembling fronds or blades………………………………………… Caulerpales
Order: Siphoncladales
In this order, the thallus is typically lobed or filamentous, branching either laterally or irregularly along the main axis, and is composed of multinucleate cells containing plastids that may be discoid, lobed, or reticulate in form. Members of this order reproduce asexually by means of quadriflagellate zoospores and sexually through isogamous or anisogamous biflagellate gametes. Their life cycle follows a haplodiplontic and morphologically similar pattern (Godeh and Said, 2012). Within the study area, only a single family from this order was recorded, namely the Anadyomenaceae.

Family: Anadyomenaceae
Nizamuddin (1991) classified this family within the order Siphonocladales rather than Cladophorales, due to its morphological differences from other genera within the latter order. Members of this family are characterized by tubular, multinucleate, filamentous thalli that are branched and interconnected, forming a sheet-like structure. This family reproduces asexually by quadriflagellate zoospores and sexually through biflagellate gametes, exhibiting a haplodiplontic life cycle (Godeh and Saeed, 2012). In the present study, only a single genus from this family, Anadyomene, was recorded across all sampling sites. Although this family is widely distributed along most of the Libyan coasts, it is represented only by a single genus that contains a single species (Nizamuddin et al., 1979; Godeh et al., 1992).

Genus : Anadyomene (Lamouroux, 1812)
The alga Anadyomene consists of densely branched, interwoven filaments that form a foliaceous or fan-shaped thallus. The cells of these filaments are relatively large and visible to the naked eye, giving the thallus a reticulate appearance. Attachment to the substrate occurs via rhizoids that originate from the base of the stipe. Asexual reproduction takes place through the production of haploid spores, which germinate to form the gametophytic phase. Sexual reproduction occurs by the formation of anisogamous gametes that fuse to produce a zygote, which subsequently develops into the sporophytic phase. This alternation of generations follows a haplodiplontic life cycle with isomorphic phases (Godeh and Said, 2012). This genus was recorded at all sampling stations in the study area, with only a single species identified, Anadyomene stellata (Table 1).

Anadyomene stellata ( Wulfen ) C. Agardh 1822
Samples of this species were collected from all study sites as drift material on Sep & Nov 2017 and Dec  2019. The thallus is erect, ranging in length from 1.6 to 2.4 cm, and varies in color from light to dark green, sometimes appearing yellowish. It possesses a stalk that bears a fan-shaped or reniform blade (Figure 2A). The blade is entire and unperforated, composed of elongated cylindrical cells (Figure 2B), with several veins that show multiple branches (Figure 2 C). The outer blade margins are smooth and involute, composed of several layers of small intercellular, spherical-shaped cells (Figure 2 D). Attachment is achieved by means of branched, cylindrical rhizoids. This species is considered the only one recorded in Libya, where it has been documented along the coasts of several cities (Nizamuddin et al., 1979; Godeh et al., 1992; Al-Shetwi and Abuhbeil, 2010; Abuhbeil et al., 2019).
Order Cladophorales

The order Cladophorales comprises both branched and unbranched filamentous algae. The cells are multinucleate and contain reticulate plastids. The zoospores are motile with either two or four flagella, whereas the gametes possess only two flagella. The life cycle may be either haplontic or haplodiplontic (Godeh & Said, 2014). In the present study, only one family belonging to this order was recorded, namely the Cladophoraceae.
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Figure 2: (A): Thallus of Anadyomene stellata (Ruler 2cm), (B): the single elongated cell constituting the veins of the blade in Anadyomene stellata, observed under a microscope at a magnification of 3.2 μm.   (C): the numerous venations in the blade, observed under a microscope at 100x magnification.   (D): the margins of the blade, which are composed of several layers of spherical intercellular cells in Anadyomene stellata, observed under a microscope at magnification of 100 x magnification.  
Family Cladophoraceae

The family Cladophoraceae includes branched and unbranched filamentous algae that are multinucleate and possess reticulate plastids containing numerous starch accumulation centers. Growth in this family may occur apically or intercalarily. Members of this family occur attached to substrates by means of rhizoids or a basal disc, or may be found in a free-floating form. Within this study, the genus Cladophora was collected from only three sampling sites and represents the sole genus recorded for this family.

Genus Cladophora Kützing, 1843

The thallus of Cladophora consists of erect or prostrate filaments with dense branching. Attachment to substrates occurs via rhizoidal cells, with rhizoids typically confined to the basal branches. However, in some species, all branches may develop rhizoids. Growth occurs either apically or intercalarily, whereby a newly formed cell expands to produce a solitary lateral branch beneath the cell wall. In contrast, older cells generally give rise to secondary lateral branches. The cells are cylindrical, multinucleate, and contain numerous reticulate chloroplasts with multiple starch accumulation centers. Asexual reproduction takes place through motile biflagellate or quadriflagellate zoospores, which are pyriform in some species. Reproduction may also occur via fragmentation of filaments, by the formation of immobile resting cells, or by akinetes. Sexual reproduction is isogamous, involving the production of biflagellate gametes. Cladophora occurs widely in freshwater, brackish, and marine environments (Godeh & Said, 2014). According to Womersley (1984), species of Cladophora are classified based on a combination of morphological and structural features, including thallus color and length, branching angle, diameter of apical and main axis cells, the number of branches per node, branches density, shape of terminal cells, apex morphology, cell wall thickness, chloroplast density and type of life cycle. During the present study, two species of this genus were recorded, which can be distinguished using the following diagnostic key:

Identification Key for Cladophora Species:
1. a. Thallus composed of filaments with dense, unilateral dichotomous branching ……………………………………………………………. Cladophora albida
2. b. Thallus composed of filaments with distant dichotomous branching at wide angles ……………………………………………………… Cladophora fracta
Cladophora albida (Hudson) Kützing ex van den Hoek, 1963)
=Cladophora hamosa (Kützing)Kützing
=Cladophora neesiorum (C. Agardh) Kützing
= Cladophora pumila Kützing

Only two specimens of this species were collected, at the Ardano and Butraba sites, growing epiphytically on the alga Cystoseira. Sampling was conducted on Oct 2017. The thallus is spongy in texture, reaching up to 13.6 cm in length, and exhibits a greenish-yellow to dark green coloration (Figure 3A). The thallus consists of a main axis displaying dichotomous branching, with dense, irregular lateral branches of varying lengths (Figure 3 B). Branches arise in a unilateral fashion (Figure 3 C). The apical cells are cylindrical with rounded apices (Figure 3 D). Attachment occurs by means of rhizoids originating from the basal cells. Growth takes place predominantly through cell division, whereby numerous new cells give rise to lateral branches, resulting in rows of branches. New branches emerge from the apical cell due to the rupture of the parent cell wall, whereas older branches acquire horizontal walls that lead to dichotomous branching of the main axis. The distribution of this species within Libya appears to be restricted, having been reported only along the coast of Benghazi (Nizamuddin et al., 1979; Godeh et al., 1992). 
Cladophora fracta (Koth) Kützing, 1843

Specimens of this species were collected from three sites Om al-Hajal, Ardano, and Boutaraba. The samples were attached to rocks and collected on Oct 2017, Jan 2018, March, Apr, Jun and Jul 2019. The thallus consists of coarse, entangled masses of upright filaments with irregular branching. The thallus length ranged from 1.7 to 4.2 cm, and its color is light green (Figure 4A). The filaments bear hairs, and the branches are characteristically dichotomous, with wide angles between the axes (Figure 4 B). These branches are often curved (Figure 4 C), a result of apical growth as the alga ages. The smaller branches are few and distinct, giving a fork-like appearance, with hairs distributed along them (Figure 4 D). The alga is attached to substrates by means of rhizoids. This species has previously been reported only along the Benghazi coast (Nizamuddin et al., 1979; Godeh et al., 1992). 
	[image: image6.png]


A
	[image: image7.png]



B

	[image: image8.png]


C
	[image: image9.png]


D


Figure 3: (A): The thallus of Cladophora albida, (B): dense and irregular branching observed at 100× magnification. (C): Unilateral branching pattern of observed under at 100× magnification. (D): Cylindrical apical cells with rounded apices observed at 100× magnification.
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Figure 4: (A): Thallus of Cladophora fracta at ruler 2cm. (B): Dichotomously branched filaments showing widely divergent angles, observed under a light microscope at 100 X magnification. (C): Dichotomously branched filaments, often exhibiting curved branches, observed under a light microscope at 100X magnification. (D): Repeatedly branched small filaments, forming a fork-like appearance and bearing hairs, observed under a light microscope at 400X magnification.
Order: Codiales

This order includes algae with either spherical or erect branched thalli, characterized by a spongy texture and multinucleated structure. Members of this order contain the pigment siphonoxanthin, in addition to other accessory pigments. Reproduction in Codiales occurs predominantly through sexual reproduction by anisogamous gametes, while asexual reproduction is rare and limited to vegetative fragmentation since they do not produce spores. Within this order, only one family has been recorded, Codiaceae, which exhibits the same diagnostic features as the order. From this family, a single genus has been documented: Codium.

Genus: Codium Stackhouse, 1797

The thallus of Codium ranges from creeping mats to hollow spherical forms, or erect tufted structures with repeatedly branched axes. It possesses a soft, spongy texture and is composed of colorless siphonous tubes terminating in pigmented utricles. The thallus is coenocytic (multinucleate) and contains numerous disc-shaped chloroplasts that lack starch aggregation centers. The utricles may be cylindrical or pyriform and bear colorless terminal hairs. Sexual reproduction occurs through anisogamy within a diplohaplontic life cycle, whereas asexual reproduction is rare and occurs only by fragmentation. Codium generally inhabits warm marine waters, attaching to substrates by means of rhizoids that form either discoidal holdfasts or filamentous crusts. Species of Codium are often classified based on morphological characteristics, such as thallus shape, utricle size and form, reproductive structures, and the presence or absence of thickened utricle apices (Silva, 1982). In addition, molecular and cytological traits, including nuclear size and position within cells, have also been employed in its taxonomy (Kapraun et al., 1988). Within the present study, only one species was recorded across all sampling stations: Codium bursa.

Codium bursa (Linn) C. Agardh 1821) 

Specimens of this species were collected drifting from the beaches of all sites on Dec 2017, Jan 2018, Apr and Dec 2019. The thallus of the alga is spherical, spongy, 1.5–8.5 cm long, blackish-green in color (Figure 5A). It contains smooth, cylindrical, elongated cysts up to 5.8 mm long (Figure 5B), flat-topped or rounded with a thick wall (Figure 5C). Some cysts bear a single, lanceolate, or spindle-shaped lateral reproductive capsule (Figure 5D) or two opposite lateral reproductive capsules (Figure 5E) It is worth noting that only two of the collected samples were in the reproductive stage, which were collected from the Ardano site in spring and winter. This species is widespread on the Libyan coast, having been recorded in Tripoli, Sorman, Tajoura, Sabratha, and Benghazi (Nizamuddin et al., 1979; Godeh et al., 1992; Al-Shtewi and Abu-Habil, 2010; Abu-Habil et al., 2019). 
Order: Dasycladales

The thallus in this order consists of erect branches, typically spindle-shaped, exhibiting radial symmetry along the main axis. Its non-septate (coenocytic; multinucleate), producing numerous lateral branchlets and thalloids that vary among species, though their number remains relatively small per grana. The chloroplasts are generally small, numerous, and discoid in form, lacking starch storage centers. Reproduction in members of this order occurs sexually, either by isogamy or anisogamy, with gametes produced within reproductive cysts or sporangial structures borne on lateral branches (Nizamuddin, 1991). Members of this order typically inhabit warm and tropical marine environments. Only one family, Dasycladaceae, was recorded in most of the study sites, with the exception of the Butraba site.
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Figure 5: (A): Thallus of Codium bursa at 2cm ruler. (B): the elongated, smooth, swollen cylindrical cysts using a 10-μm microscope. (C): the apex of the flat, round, thick-walled cysts of using a 10-μm microscope. (D): the cyst bearing the single, lateral, lanceolate, or spindle-shaped sporangium of Codium bursa using a 10-μm microscope. (E): the cyst bearing two lateral sporangia of using a 10-μm microscope. 
Family: Dasycladaceae

The thallus is composed of several regular lateral branches with determinate growth. Chloroplasts are numerous, discoid in shape, and lack starch storage centers. Within this family, only one genus was identified: Dasycladus, which was present in all sampling sites except Butraba.
Genus: Dasycladus C. Agardh, 1828

The thallus has a spongy texture, consisting of an upright axis that bears short branches with limited branching patterns. Reproductive cysts are solitary, terminal on the basal cells of the lateral branches, and produce biflagellate gametes. Only a single species was recorded from this genus: Dasycladus vermicularis.

 Dasycladus vermicularis (Scopoli) Krasser, 1899
Synonyms: Dasycladus clavaeformis (Roth) C. Agardh = Myrsidrum bertolonii Bory
Specimens of this species were collected as accumulations above the waterline at Om Al-Hajal, Ardano, Suqba and Zugrat  on Oct 2017, Jan 2018, Jun 2019, Aug &  Dec 2019. The thallus consists of rhizoids forming a discoid holdfast up to 0.9 mm in diameter and an erect, tubular, coenocytic thallus measuring 1.8–2.3 cm in length. It appears dark green in color with a spongy texture, gradually widening from the base toward the apex (Figure 6A). In transverse section, the central axis is visible, bearing cylindrical lateral branches arranged peripherally (Figure 6B). The axial laterals reach up to 3.8 mm in length, exhibiting both triradiate (Figure 6C) and quadriradiate branching patterns (Figure 6D). The terminal (apical) cells are small and distinguished by a colorless, spine-like extension at their tips (Figure 6E). This species is widely distributed along the Libyan coast and has been recorded from most regions, including Tripoli, Sorman, Tajoura, Benghazi, Tukra, Tolmetha, Susa, Derna, and Tobruk (Nizamuddin et al., 1979; El-Shtewi & Abuhbeil, 2010; Godeh et al., 1992).
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Figure 6: (A): Thallus of Dasycladus vermicularis. (B): Transverse section of the central axis with cylindrical axial lateral branches in, viewed under light microscopy (scale = 10 μm). (C): Axial lateral branch with triradiate branching pattern, observed under light microscopy (scale=10μm).
(D): Axial lateral branch with quadriradiate branching pattern observed under light microscopy (scale = 10 μm). (E): Apical (terminal) cell characterized by a colorless, spine‑like tip, observed under light microscopy (scale = 10 μm).
Order: Caulerpales 

The thallus of this order is calcified or non-calcified, leafy or cylindrical, and multinucleated. The chloroplasts contain the pigment siphonoxanthin, in addition to other pigments. Members of this order usually reproduce sexually by heterogametic gametes, and vegetative asexual reproduction rarely occurs. This order is monofamily and unisexual according to some researchers, but Nizamuddin explained the existence of more than one family and several genera for this order (Nizamuddin, 1991). Two families were grouped from this order, which can be distinguished by the following key: 
 1 - a. The thallus consists of only an erect part ...................................... Udoteaceae
 1 - b. The thallus consists of a prostrate and an erect part…………… Flabelliaceae 
Family Udoteaceae 
The thallus in this family is erect, leafy or composed of calcified segments containing chloroplasts and leucoplasts. The thallus is attached by rhizoids. Only one genus, Halimeda, has been recorded from this family. 
Halimeda Lamouroux 1812
The thallus consists of simple or lobed green or leafy segments calcified by calcium carbonate deposits, except at the junction of segments or leaflets. This algae reproduces asexually by fragmentation or by the development of a new thallus from the end of a tube emerging from the segment. Sexual reproduction occurs by means of biflagellate gametes forming spherical or pear-shaped reproductive capsules that arise from the edges or surfaces of segments (Womersley, 1984) lives in the intertidal zone of tropical and subtropical regions in small groups, but also occurs in larger groups in shaded areas on limestone rocks and sandy floors. This genus has been classified into species based on some morphological characters, including the shape of the leaf segments, their branching, the degree of calcification, and the shape of the rhizoids. This genus has also been classified based on some anatomical characters, including the size and shape of the cysts, the shape of the surface cells of the segments, and the structure of the nodes that connect the two segments (Barton, 1901, Hillis 1959 and Hillis - Colinvaux, 1980). This genus was recorded only at Om al-Hajl site and was represented by one species, Halimeda tuna .

Halimeda tuna ( Ellis ét Solander ) Lamouroux 1816
=Halimeda platydisca Decaisne
  Samples of this species were collected at Om al-Hajl site only as drift accumulated outside the water on Jan 2018. The thallus of the alga is erect, reaching a length of 1.7-3.9 cm, where the basal part consists of one or two compressed cylindrical pieces with a strongly calcified surface and a rough surface. The thallus is attached by small pseudo-roots. The color of the thallus is light green or blackish green and becomes creamy after drying (Figure 7A). The thallus is dichotomously or trichotomously branched, the upper segments are wide, small, and kidney-shaped. The degree of calcification in these segments is moderate, while the junction between the segments is not calcified. The edges of these segments are thick, wavy, and folded when pressed. The surface cells of these segments are hexagonal, surrounded by a thick cell wall (Figure 7B). The surface cysts are large, long, and thick-walled (Figure 7C). This species is widely distributed on the coasts of Libya, such as Tripoli, Tajoura, Sorman, Sirte, Misrata, Sabratha, Benghazi, Tocra, Tolmetha, Derna, Susa, and Tobruk (Nizamuddin et al., 1979; Al-Shtewi and Abu Hubail, 2010; Abu Habil et al., 2019; Godeh et al., 1992).
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Figure7:(A): Thallus of Halimeda tuna (B): hexagonal surface cells of the segments surrounded by a thick cell wall at a 100X magnification. (C): large, long, thick-walled surface cysts at a 100X. 
Family Flabelliaceae 

This family includes non-calcifying tubular algae that contain a stamen and reproduce sexually by homologous biflagellate gametes with a binary life cycle. This family lives in warm salty waters and is anchored by rhizoids. One genus, Flabellia has been recorded from this family. 

Flabellia (Reichenbach 1841) 

The thallus consists of two parts; a postrate part that is a cylindrical without intercellular integument and an erect, leafy, non-calcified upper part with a slender stalk. This alga reproduces sexually by homologous gametes. The genus Flabellia has been recorded only in Om al-Hajl, Ardano and Zghart and not in the other study sites, where only one species, Flabellia petiolata, has been recorded.

Flabellia petiolata (Turra) Nizamuddin 1987 

= Udotea petiolata (Turra) Børgesen 

Samples of this species were collected out of water in Umm Al Hajel, Ardano and Zghart on Jan 2018, May, Aug and Dec2019. The thallus is dark green in colour and ranges from 1.5 to 4.8 cm in length. The thallus consists of two parts: the basal part is prostrate and flat, up to 3.5 cm in diameter, and bears a simple or branched, smooth, cylindrical stalk, ranging in length from 0.5 to 1.7 cm. The upper part is erect, fan-like, leafy, simple or branched, 2.7 to 4.1 cm in length, lanceolate at the top, not calcified, and its apex has torn edges (Figure 8A). The leaflet consists of parallel pyloric axial threads with thick annular lamination near the dichotomous branching (Figure 8B) and thus forms a narrow cytoplasmic constriction (Figure 8C). This species is found in Tripoli, Tajoura, Sorman, Sabratha, Benghazi, Tukra, Tolmetha a and Sousse (Nizamuddin et al., 1979 and Godeh et al., 1992) (Al-Shtewi and Abu-Habil, 2010 and Abu-Habil et al., 2019
).
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Figure 8: (A): Thallus of Flabellia petiolate.  (B): Strong circular plating is shown in the upper part of the axial filaments at a 400X magnification. (C): The lateral part of the cytoplasmic constriction is shown using a 400X magnification. 
Conclusion 

The present study provides a preliminary checklist of Chlorophyta along the coastal stretch between Tukra and Tolmetha, offering valuable insights into the diversity and distribution of green algae in this understudied region of Libya. The recorded taxa expand the baseline knowledge of the area’s marine algal flora and serve as a useful reference for future ecological, biogeographical, and conservation-related investigations. Given the ecological importance of Chlorophyta as primary producers and contributors to coastal ecosystem functioning, continued surveys are recommended to capture seasonal and spatial variations, assess community dynamics, and evaluate environmental stressors affecting algal populations. In this way, the study lays the groundwork for more comprehensive assessments of marine biodiversity along the Libyan coastline and emphasizes the importance of systematic inventories for fostering sustainable coastal ecosystem management.
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