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Abstract

The larvae of gnathiid isopods are known to parasitise a large variety of intertidal fish worldwide. In South Africa, the
larvae of Gnathia africana Barnard, 1914, have been recorded from various intertidal fish hosts along the cold West and
South Coasts. The warmer East Coast, however, has not previously been sampled for gnathiids. From March 2006 to
February 2007, intertidal fishes were collected on the East Coast using hand held nets and kept in aerated tanks until the
gnathiids completed their feeding. Once fed, the gnathiids were kept alive in 50 ml bottles with fresh sea water till moult-
ing occurred. Results indicated that all the East Coast intertidal gnathiids were from the same species and new to science,
and subsequently described as Gnathia pilosus sp. nov. The G. pilosus male and female can be clearly distinguished from
other South African species in having numerous tubercles and setae covering the cephalosome and pereon which are not
as pronounced in the other species. The G. pilosus larva can also be distinguished from the other South African species
by the triangular-shaped cephalosome and numerous sensory pits covering the body.
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Introduction

Gnathiids are a small group of marine isopods with parasitic juveniles which feed on blood and lymph of
teleost and elasmobranch fishes (Smit & Davies 2004). These temporary ectoparasites have a polymorphic
and biphasic life cycle. There are three larval stages with each stage having two forms, namely praniza and
zuphea. The praniza is a replete, haematophagous phase ectoparasitic on fish, while the zuphea is the unfed
benthic dweller phase (Smit & Davies 2004). The free-living adults do not feed and are usually hidden in a
cavity or sponge where reproduction will occur.

The taxonomic classification of gnathiids is usually based on the morphological characteristics of the
adult male. The detailed descriptions of the female and larva, however, are also important for identifying these
life stages to species level when collected in the absence of males. There are only a few descriptions available
of female gnathiids (see Monod 1926; Wägele 1987; Brandt & Wägele 1991; Müller 1993; Smit et al. 2002;
Smit & Basson 2002; Coetzee et al. 2008) with two of the most recent female descriptions being that of the
South African species, G. africana Barnard, 1914 (Smit et al. 2002) and G. pantherina Smit and Basson, 2002
(Smit & Basson 2002).

The larval stages of the gnathiids are also seldom described which provides a problem during fish parasi-
tological surveys, when only the parasitic larvae are collected from the host fish. Only a few authors have
described the larval forms including Davies (1981) for G. maxillaris Montagu, 1804; Charmantier et al.
(1987) for Paragnathia formica (Hesse, 1864); Wägele (1987) for Caecognathia calva (Vanhöffen, 1914);
Brandt and Wägele (1991) for Euneognathia gigas (Beddard, 1886); Svavarsson (1999) for Caecognathia
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bicolor (Hansen, 1916); Smit et al. (1999) for G. africana; Smit and Basson (2002) for G. pantherina and most
recently Coetzee et al. (2008) for G. grandilaris Coetzee, Smit, Grutter and Davies, 2008. 

In South Africa, there are currently seven known species from the family Gnathiidae, five belonging to
Gnathia Leach, 1814, and one each from Caecognathia Dollfus, 1901, and Afrignathia Hadfield and Smit,
2008 (Smit & Basson 2002; Hadfield & Smit 2008). All these known species were collected from the West
and South Coasts of South Africa, including areas such as Saldanha Bay on the West Coast (Barnard 1925), as
well as False Bay (Barnard 1914), Jeffreys Bay (Smit et al. 2000) and De Hoop Nature Reserve (Smit & Bas-
son 2002) all on the South Coast. The warmer East Coast, known for its large diversity of invertebrates, how-
ever, has not yet been studied for the presence of gnathiids. Thus, sampling trips targeting the various areas in
the Kwazulu-Natal province were undertaken during 2006 and 2007 to increase the knowledge on the biodi-
versity of these gnathiids from the South African intertidal shores. This paper reports on a new species of
gnathiid that was collected during these surveys.

Materials and methods

Various sampling trips (March 2006, June 2006, September 2006 and February 2007) were undertaken along
the East Coast of South Africa, specifically to Tinley Manor and Sheffield Beach. Intertidal and infratidal fish
were collected using hand-held nets and baited hook-and-line respectively. Gnathiids collected were observed
with a dissection microscope and classified as praniza 1 (P1), praniza 2 (P2) or praniza 3 (P3) larvae. Parasitic
larvae removed from the hosts were reared to adults in 50 ml sample bottles containing fresh seawater (see
Smit & Basson 2002). Free-living gnathiids were also collected from a variety of sponges during low tide,
cleaned and preserved in 70% ethanol.

For brightfield microscopy, fixed specimens were stained in lignin pink for 24 hours and cleared in lactic
acid, before drawing each life stage for taxonomic purposes. Gnathiid specimens were also prepared and stud-
ied with the aid of a JEOL WINSEM JSM 5600 scanning electron microscope using previously described
techniques (Smit & Van As 2000). The morphologic terminology and numbering of pereonites and pereopods
used by Cohen & Poore (1994) were applied. 

Results

A total number of 316 fishes from nine different families and seventeen species were collected during the four
sampling trips. Of the 316 fishes, 223 were infested with gnathiid larvae, representing 14 species and nine
families (Table 1).

Systematics

Family Gnathiidae Leach, 1814

Genus Gnathia Leach, 1814

Gnathia pilosus sp. nov.

Material examined. Holotype. Male, 1.9 mm, 14 September 2006, Sheffield Beach (29°29’09.63”S,
31°15’24.64”E), South African Museum, Cape Town (SAM A45580). Paratypes. 7 males, 5 females, 5 lar-
vae, 14 September 2006, Sheffield Beach (29°29’09.63”S, 31°15’24.64”E), South African Museum, Cape
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Town (SAM A45581). Other material. 4 males, 17 females, 50 larvae, 16 February 2007, Tinley Manor
(29°27’09.25”S, 31°17’11.11”E), in the collection of the author.

Type host. Scartella emarginata (Günther, 1861). Other hosts. Abudefduf sordidus (Forsskål, 1775), Acan-
thurus triostegus (Linnaeus, 1758), Antennablennis bifilum (Günther, 1861), Diplodus sargus capensis
(Smith, 1844), Epinephelus marginatus (Lowe, 1834), Halichoeres nebulosus (Valenciennes, 1839), Istiblen-
nius dussumieri (Valenciennes, 1836), Istiblennius edentulus (Forster & Schneider, 1801), Omobranchus ban-
ditus Smith, 1959, Plectroglyphidodon leucozoncus (Bleeker, 1859), Psammogobius knysnaensis Smith,
1935, Pterois miles (Bennett, 1828), Terapon jarbua (Forsskål, 1775), and Thalassoma purpureum (Forsskål,
1775).

TABLE 1. Families and species of the teleost fishes collected from the East Coast of South Africa and examined for the
presence of gnathiid larvae. Prevalence (Prev) was calculated according to Bush et al. (1997). Gnathiid burden shown as
mean ± standard deviation (range) and host size shown as range (mean).

Diagnosis. Eyes large, bulbous. Slightly produced frontal border, superior frontolateral process and infe-
rior mediofrontal process. Mandibles short, curved inwards with dentate blade. Numerous tubercules and
setae over cephalosome and pereon.

No. Families and species Host size (mm) Total Infected Prev (%) Gnathiid burden

Acanthuridae

1 Acanthurus triostegus (Linnaeus, 1758) 52–72 (60) 4 2 50 2 ± 1.15 (0–2)

Blenniidae

2 Antennablennis bifilum (Günther, 1861) 49–81 (63.4) 57 44 77.19 3.6 ± 2.82 (0–12)

3 Istiblennius dussumieri (Valenciennes, 1836) 60–144 (87.1) 110 82 74.54 3.8 ± 3.6 (0–21)

4 Istiblennius edentulus (Forster & Schneider, 
1801)

110 & 129 2 2 100 2.5 ± 0.7 (2–3)

5 Omobranchus banditus Smith, 1959 60 & 71 2 2 100 2.5 ± 0.7 (2–3)

6 Scartella emarginata (Günther, 1861) 34–110 (63.4) 77 69 89.6 6.5 ± 9.6 (0–79)

Gobiidae

7 Psammogobius knysnaensis Smith, 1935 39–121 (62.5) 15 10 66.67 3.3 ± 2.7 (0–9)

Labridae

8 Halichoeres nebulosus (Valenciennes, 1839) 170 1 1 100 13 ± 0 (13)

9 Thalassoma purpureum (Forsskål, 1775)  46 & 300 2 1 50 1 ± 1.41 (0–2)

Pomacentridae

10 Abudefduf sordidus (Forsskål, 1775) 54–155 (89.2) 12 3 25 1 ±  0.45 (0–1)

11 Plectroglyphidodon leucozoncus (Bleeker, 1859) 77 & 121 2 2 100 10.5 ± 13.4 (1–
20)

Scorpaenidae

12 Pterois miles (Bennett, 1828) 200 1 1 100 2 ± 0 (2)

Serranidae

13 Epinephelus andersoni (Lowe, 1834) 41–67 (54) 2 1 50 11.5 ± 16.3 (0–23)

Sparidae

14 Diplodus sargus capensis (Smith, 1844) 54–109 (87.8) 4 1 25 2 ± 1 (0–2)

15 Rhabdosargus sarba (Forsskål, 1775) 210 1 0 0 0

Terapontidae

16 Terapon jarbua (Forsskål, 1775) 59–109 (86.8) 6 3 50 3.7 ± 2 (0–2)
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Male description (Figs 1–3, 10)
Description. Body (Fig. 1A) length 1.6–2 mm, approximately 2.2 times as long as wide. Cephalosome

(Fig. 1A) rectangular, twice as wide as long, deep dorsal sulcus, narrower than width of median process,
extending almost half length of cephalosome, lateral margins convex, densely covered in tubercles and short
simple setae on dorsal and lateral surfaces as well as numerous small sensory pits covering entire cephalo-
some surface (Fig. 10A), posterior margin concave. Well developed oval-shaped, bulbous, sessile compound
eyes on lateral margin of cephalosome, length of eye slightly more than two thirds of cephalosome. Short sim-
ple setae around eye and no para-ocular tubercles. Numerous simple setae covering dorsal cephalosome (Fig.
1B). Frontal border (Fig. 1C) slightly produced, small rounded superior frontolateral process, with three long
simple setae on outer border and two on inner border. Row of tubercles extends from superior frontolateral
process, posteriorly along edge of dorsal sulcus (Fig. 10B). Mediofrontal process inferior forming one distinct
rounded lobe, no frontolateral process. Lamina dentata visible. External scissura shallow. Supraocular lobe
slightly produced. Pereon (Fig. 1A) one and two thirds times as long as wide, short simple setae on all pereo-
nites, densely covered with small sensory pits. Pereonite 1 fused with cephalosome, dorsally visible, not
reaching lateral margins, anterior border convex, posterior margin slightly concave, numerous tubercles cov-
ering dorsal surface. Pereonite 2 and 3 of similar shape and length but pereonite 3 slightly wider, lateral mar-
gins pointing anteriorly, numerous tubercles covering dorsal surface. Pereonite 4 anterior border convex with
an anterior constriction medially separating it from pereonite 3, median groove present, longer than pereonite
3 and narrower then previous pereonites. Pereonite 5 with areae laterales and dorsal sulcus as thick groove,
widest part of body. Pereonite 5 and 6 not fused. Pereonite 6 at least twice as long as other pereonites, narrow-
est part of body, anterior border concave, posterior margin deeply concave, with lobi laterals with at least five
simple setae and pectinate scales on posterior point, no lobuii. Pereonite 6 almost separates pereonite 5 into
two triangular sections. Pereonite 7 dorsally visible, small with rounded posterior margin, overlapping first
pleonite. Pleon and pleotelson less than half of total length (Fig. 1A). Pleonites subequal, epimera dorsally
visible, short simple setae and pectinate scales on all pleonites.

Antenna 1 (Fig. 2A) with first two peduncle articles similar in shape and size both with plumose setae,
first article with pectinate scales and simple setae. Flagellum with article 3 largest, article 3 and 4 each with
one aesthetasc and one simple seta on article 3, article 5 terminating in one aesthetasc and four simple setae,
no setae on second article.

Antenna 2 (Fig. 2B) slightly longer than antenna 1. Antenna 2 with first article base covered with pecti-
nate scales, article 3 and 4 largest with several simple and at least two plumose setae and six or seven simple
setae on each, flagellum with seven articles, article 1 largest, article 7 terminating in six simple setae.

Mandible (Fig. 2C, 10A) short, half the length of cephalosome, twice as long as wide, broad basal neck,
curved inwards with dentate blade and short tufts of setae between teeth. Apex conical with rounded point,
distally slightly raised in lateral view. Incisor present with tubercles present on posterior area. Single simple
mandibular seta present. Carina armed, forming ridge on lateral margin extending from basal neck to a third
along mandible. Small sensory pits on dorsal and ventral surface of blade.

Maxilliped (Fig. 2D) five-articled, proximal article largest with two simple setae and mediodistal endite
reaching article 3. Outer margin of proximal article densely setose. Distal four articles bearing plumose setae
on lateral margins in order of 3–7–5–7. Distal article with three short simple setae. Palp 1.2 times as long as
wide.

Pylopod (Fig. 2E) with three articles, slightly convex and overlapping. First article greatly enlarged, con-
vex mesial border fringed with 28–33 plumose setae, fine setae on other borders, a pair of simple setae near
lateral border and four short simple setae distally on posterior surface. Three large areolae. Second article, as
long as wide, margins setose, three simple setae distally on posterior surface. Third article small with fringing
setae and single simple seta, twice as long as wide.
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FIGURE 1. Gnathia pilosus sp. nov. Male holotype, 1.9 mm (SAM A45580). A, Full length dorsal view. B, Lateral view
of cephalosome. C, Dorsal view of frontal border. D, Dorsal view of pleotelson. E, Ventral view of left pleopod with
appendix masculine. Scale bars: 100 µm.
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FIGURE 2. Gnathia pilosus sp. nov. Male holotype, 1.9 mm (SAM A45580). A, Dorsal view of antenna 1. B, Dorsal
view of antenna 2. C, Ventral view of left mandible. D, Ventral view of left maxilliped. E, Ventral view of left pylopod.
Scale bars: 100 µm.
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FIGURE 3. Gnathia pilosus sp. nov. Male holotype, 1.9 mm (SAM A45580). A, Lateral view of pereopod 2. B, Lateral
view of pereopod 3. C, Lateral view of pereopod 4. D, Lateral view of pereopod 5. E, Lateral view of pereopod 6. Scale
bars: 100 µm.
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Pereopod  2 (Fig. 3A) basis elongated with a strip of distinct tooth-like tubercles running the length of the
basis, oval-shaped with 10 to 13 simple setae and two plumose setae on posterior margin, outer section of
anterior margin densely covered with short setae and posterior margin densely covered with longer setae, pec-
tinate scales on anterior border. Ischium with tooth-like tubercles on distal part, up to 12 simple setae scattered
over the segment, pectinate scales on anterior border. Merus with anterior bulbous protrusion, three simple
setae and tubercles on bulbous protrusion, posterior margin with simple setae, pectinate scales covering ante-
rior border. Carpus with slight anterior bulbous protrusion, posterior margin with tooth-shaped tubercles, sim-
ple setae and an elongated denticulated compound spine, pectinate scales covering anterior border. Propodus
with two tooth-shaped tubercles on proximal posterior margin terminating in a sharp point, only a few short
simple setae anteriorly with one plumose seta distally, pectinate scales covering posterior margin. Dactylus
terminates in sharp posterior pointing unguis, prominent spine on posterior side proximal to unguis (Fig. 3A).
Pereopods 3 to 6 (Figs 3 B–E) basic shape similar to pereopod 2, but setation as well as distribution of tuber-
cles differ. Dorsal surface of all pereopods covered with pectinate scales which are not shown in illustrations.

Pleopod 2 (Fig. 1E) with endopod slightly longer than exopod. Endopod ending distally in at least two
short simple setae and exopod distally fringed with at least four simple setae, two short simple setae on inte-
rior posterior margin of sympodite and one simple setae on front lateral margin. Sympodite with retinaculae
on medial margin. Basis with pectinate scales on lateral margin. Pleopod 2 endopod with appendix masculina,
appendix masculina one third length of rami. Other pleopods similar to pleopod 2 but without appendix mas-
culina.

Pleotelson (Fig. 1D) triangular, base slightly wider than long, lateral margins slightly concave, dorsal sur-
face with three pairs of short simple setae and many pectinate scales, distal apex terminating in pair of simple
setae.

Uropodal (Fig. 1D) rami extending beyond apex of pleotelson, endopod slightly longer and wider than
exopod, pectinate scales covering both uropods. Four plumose setae and six simple setae on exopod, five plu-
mose and seven simple setae on endopod. Uropodal basis covered with pectinate scales and single simple seta.

Penis prominent with two contiguous papillae, wider than long.
Pigmentation light brown in live specimens, occurring between eyes on anterior-dorsal surface of the

cephalosome and in a T-shape over the medial dorsal sulcus. Pereonites 4, 5 and 6 have dark brown pigmenta-
tion with pereonite 4 being the darkest of the pereonites. Pleon also coloured with dark brown randomly dis-
tributed pigmentation.

Adult female (Figs 4–6, 10)
Description. Body (Fig. 4A) length 1.8–2.5 mm, approximately 1.2 times as long as wide. Cephalosome

(Fig. 4A) broadened and short. Rectangular, 1.2 times as wide as long, short simple setae on dorsal, lateral and
ventral cephalosome, posterior margin straight. Well developed oval-shaped, bulbous, compound eyes on lat-
eral margin of cephalosome, length of eye two thirds of cephalosome. No paraocular ornamentation, only four
to six short simple setae. Entire cephalosome covered with fine setae (Fig. 10C). Frontal border (Fig. 4A)
broadly rounded, produced, slightly concave anteriorly, covered with pectinate scales. Pereon (Fig. 4A) swol-
len round, sutures between pereonites 5–7, 1.2 times as long as wide, wider than cephalosome, short simple
setae covering the entire dorsal surface and margins. Pereonites 5–7 form thin plate-like oostegites, enclose
brood pouch, oostegites overlapping (Fig. 10D). Pereonite 7 dorsally visible, small with rounded posterior
margin, overlapping first pleonite. Ventral area of pereonite 6 with slit which appears to be genital opening.
Pleon (Fig. 4A) and pleotelson less than a third of total length. Pleonites subequal, epimera not distinct, short
setae and pectinate scales covering pleonites. Single simple seta on each posterior lateral side of pleonite and
two pairs of simple setae on the posterior margins of each pleonite.

Antenna 1 (Fig. 4B) with three peduncle articles increasing in length distally with third article as long as
first and second articles combined. Few short simple setae on distal end of articles 1 and 2 with a single plu-
mose seta on distal end of article 2, two to five short simple setae on article 3. Flagellum with five articles,
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article 2 largest, articles 1 and 2 with short simple setae, articles 3 and 4 with one aesthetasc seta and one sim-
ple seta each, article 5 terminating in one aesthetasc and three simple setae. 

FIGURE 4. Gnathia pilosus sp. nov. Female paratype, 2.1 mm (SAM A45581). A, Full length dorsal view. B, Dorsal
view of antenna 1. C, Dorsal view of antenna 2. D, Ventral view of right pleopod. E, Dorsal view of pleotelson. Scale
bars: 100 µm.
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FIGURE 5. Gnathia pilosus sp. nov. Female paratype, 2.1 mm (SAM A45581). A, Ventral view of left maxilliped. B,
Ventral view of left pylopod and attached oostegite. Scale bars: 100 µm.

Antenna 2 (Fig. 4C) longer than antenna 1. Antenna 2 with five peduncle articles, article 5 largest, short
simple setae on distal end of articles 1 to 3, three to four short simple setae on distal ends of with two and four
plumose seta on articles 4 and 5 respectively. Flagellum with seven articles, short simple setae on distal end of
each article, article 7 terminating in three to five simple setae. Peduncle articles of both antennae covered with
pectinate scales and very short, fine simple setae on the peduncle of antenna 2.

Mandible and maxillae absent.
Maxilliped (Fig. 5A) consists of basis, oostegite and four articled palp. Endite long, setose, reaching arti-

cle 2 of palp. Lateral margins of basis fringed with two long plumose setae. Palp bearing plumose setae on lat-
eral margins in order of 1–5–5–8. Distal article of palp with three to four short simple setae. Oostegite broader
and almost as long as palp, with two simple setae on posterior border. All borders of basis, palp and oostegite
densely setose.
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FIGURE 6. Gnathia pilosus sp. nov. Female paratype, 2.1 mm (SAM A45581). A, Lateral view of pereopod 2. B, Lat-
eral view of pereopod 3. C, Lateral view of pereopod 4. D, Lateral view of pereopod 5. E, Lateral view of pereopod 6.
Scale bars: 100 µm.

Pylopod (Fig. 5B) with four articles, articles 1 and 2 not fused. Article 1 broad, robust, curved anteriorly,
with two simple setae on lateral border. Article 2 with four to five simple setae distally. Article 3 with two to
four simple setae distally. Article 4 small with one to two simple setae. Surface of articles 2 and 3 covered
with pectinate scales and lateral borders with short fine simple setae. Oval-shaped oostegite, 2 times longer
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than broad, covers mouthparts ventrally, not surpassing frontal border, lateral borders and surface of oostegite
with short fine simple setae. Article 1 and 2 covered with pectinate scales and short fine simple setae.

Pereopod 2 (Fig. 6A) basis elongated oval shaped with four to five short simple setae anteriorly, two to
three posterior simple setae. Ischium two to five anterior short simple setae, five short simple setae posteri-
orly. Merus with anterior bulbous protrusion, one long simple seta on bulbous protrusion, posterior margin
with two to three large tooth-shaped tubercles as well as three short and a single long simple seta. Carpus
without anterior bulbous protrusion, posterior margin with three to four large tooth-shaped tubercles, single
simple setae and a single plumose seta. Propodus with two elongated denticulated compound spines ending in
sharp points situated on middle and distal part of posterior margin respectively, two simple setae anterio-dis-
tally. Dactylus terminates in sharp posterior pointing unguis, prominent spine on posterior side proximal to
unguis, two simple setae on dorsal and ventral sides of spine (Fig. 6A). Pereopods 3 to 6 similar to pereopod 2
in basic form, differ in setation, shape and number of tubercles (Figs 6B–E). Dorsal surface of ischium, merus,
carpus and propodus of all pereopods covered with pectinate scales but not shown in illustrations.

Pleopod 2 (Fig. 4D) with endopod longer and wider than exopod. Both fringed distally with seven to eight
long plumose setae and short simple fine setae on all borders. Sympodite with retinacula, single simple seta on
lateral margin. Other pleopods similar to pleopod 2.

Pleotelson (Fig. 4E) triangular, base slightly wider than length, lateral margins slightly concave, dorsal
surface with three pairs of simple setae and pectinate scales, distal apex terminating in pair of short simple
setae.

Uropodal (Fig. 4E) rami extending beyond apex of pleotelson, endopod longer and wider than exopod,
both with long simple setae, pectinate scales on dorsal area of uropods and basis. Endopod with six to eight
simple setae on dorsal and posterior surfaces and five plumose setae on posterior margin. Exopod with four
plumose setae and six long simple setae. A single short simple seta on uropodal basis.

Pigmentation lightly coloured, dark brown speckles distributed over the cephalosome, pleon and pereo-
nites with denser pigmentation around pereonite 4. Prominent red / brown eyes.

Third-stage praniza (P3) (Figs 7–10)
Body length of first praniza 1–1.4 mm, second praniza  1.3–1.9 mm, third praniza  1.8–3 mm. Cephalo-

some (Fig. 7A, 10E) posterior margin concave, wider than anterior margin, wider at the base, lateral margins
convex, few setae on dorsal posterior cephalon, posterior margin straight, triangular-shaped cephalosome.
Many sensory pits distributed randomly over dorsal surface of cephalosome (Fig. 10E), two pairs of short
simple setae on eye margins. Compound eyes large, triangular-shaped, bulbous, length of eye almost same as
cephalosome. Medio-anterior margin of cephalosome straight with lateral concave excavations to accommo-
date first articles of antennae (Fig. 10E). Labrum (Figs 7A, 10E) prominent, almost same length as cephalo-
some, triangular shaped with apical process, truncated posterior margin, anterior margin concave. Ventral part
of labrum gutter-like with central groove, covers mandibles dorsally and laterally. Pereon (Fig. 7A) almost
twice as long as wide, wider than cephalosome. Pereonite 1 fused with cephalosome, dorsally visible, anterior
border convex, posterior border straight. Pereonite 2 with anterior constriction separating it medially from
pereonite 1. Pereonite 4 twice as wide as long, lateral sides tapering towards rounded posterior margin, poste-
rior margin stretching over pereonite 5, lateral shields at leg attachment. Pereonite 6 rectangular, posterior
margin slightly concave, lateral shields at leg attachment. Pereonite 7 dorsally visible, small with rounded
posterior margin, overlapping first pleonite. Pleon (Fig. 7A) and pleotelson half length of pereon. Pair of short
simple setae in the middle of each pleonite and single short simple setae on each posterior lateral side of each
pleonite. Many sensory pits distributed over pereonites and pleonites.

Antenna 1 (Fig. 7B) with third article largest, short simple setae on both anterior and posterior borders and
pectinate scales on articles 1 and 2. Flagellum first article with two short simple setae, article 2 largest, articles
2 and 3 with one aesthetascs setae each, article 4 terminating in one aesthetascs and three simple setae, few
setae on each article. 
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FIGURE 7. Gnathia pilosus sp. nov. Third-stage praniza paratype, 2.2 mm (SAM A45581). A, Dorsal view. B, Dorsal
view of antenna 1. C, Dorsal view of antenna 2. D, Ventral view of left pleopod. E, Dorsal view of pleotelson and uro-
pods. Scale bars: 100 µm.
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FIGURE 8. Gnathia pilosus sp. nov. Third-stage praniza paratype, 2.2 mm (SAM A45581). A, Ventral view of mandi-
ble. B, Ventral view of paragnath. C, Ventral view of maxillule. D, Ventral view of maxilliped. E, Ventral view of gnatho-
pod. Scale bars: 20 µm.
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FIGURE 9. Gnathia pilosus sp. nov. Third-stage praniza paratype, 2.2 mm (SAM A45581). A, Lateral view of pereopod
2. B, Lateral view of pereopod 3. C, Lateral view of pereopod 4. D, Lateral view of pereopod 5. E, Lateral view of pere-
opod 6. Scale bars: 100 µm.
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Antenna 2 (Fig. 7C) longer than antenna 1. Antenna 2 with article 4 largest and short simple setae on bor-
der and pectinate scales on articles 1 and 2. Flagellum with article 1 largest, article 7 terminating in three to
four simple setae, few setae on distal end of each article.

Mandible (Fig. 8A) stout, swollen at base, distal margin styliform with eight teeth on inner mesial margin,
triangular and backwardly directed, increasing in size from anterior to posterior.

Paragnath (Fig. 8B) elongated, gutter-like, terminates in sharp point, no teeth.
Maxillule (Fig. 8C) long, slender, swollen base, stretching past distal margin of labrum. Seven to eight

teeth on distal inner margin. Maxilla not visible.
Maxilliped (Figs 8D, 10F) large, cylindrical, elongated base, endite almost reaching palp with a single

long simple seta and coupling hook. Palp with three articles, first article acute with three to four small teeth
and a single simple seta mesially, articles 3 with five to six simple setae. 

Gnathopod (Figs 8E, 10F) smaller than pereopods, seven articles fused, dactylus strongly hooked, only
few simple setae, many pectinate scales on inner and lateral sides. 

Pereopod 2 (Fig. 9A) basis elongated with pectinate scales and three to four simple setae anterior, one or
two simple seta posteriorly. Ischium with single simple setae anteriorly and posteriorly. Merus with anterior
bulbous protrusion, single serrated spine, tubercules and two simple setae on bulbous protrusion, posterior
margin with simple setae. Carpus without anterior bulbous, tubercles present and single plumose seta on pos-
terior margin. Propodus with two short denticulated spines ending in sharp points situated on middle and dis-
tal part of posterior side respectively, only a simple setae anteriorly. Dactylus terminates in sharp posterior
pointing unguis, prominent spine on posterior side proximal to unguis, few simple setae on dorsal and ventral
sides of spine (Fig. 9A). Pereopods 3 to 6 (Figs 9B–E) similar to pereopod 2 in basic shape, differ in setation
and number and presence of spines and tubercules. Pereopods also differ in direction, pereopods 4 to 6
directed posteriorly and pereopods 2 and 3 anteriorly. All articles of pereopods with pectinate scales and short
fine setae and dominant pointed tubercules when present.

Pleopod 2 (Fig. 7D) with exopod and endopod almost the same size and covered in pectinate scales. Both
fringed distally with eight to nine long plumose setae, short fine setae on all margins. Plumose setae almost as
long as pleopod. Sympodite with retinacula, single simple seta on lateral margin and pectinate scales. Other
pleopods similar to pleopod 2.

Pleotelson (Fig. 7E) triangular, base slightly wider than length, anterior half of lateral margins slightly
convex, posterior half straight. A pair of simple setae on posterior dorsal surface, distal apex terminating in
pair of simple setae, dorsal surface covered with pectinate scales, slight depression medially.

Uropodal (Fig. 7E) endopod extending beyond apex of pleotelson, exopod reaching pleotelson apex.
Endopod longer and wider than exopod, endopod with distal five setae plumose, exopod with distal four setae
plumose, remainder of setae simple. Uropodal basis with single simple setae and pectinate scales. Both endo-
pod and exopod covered by pectinate scales.

 Pigmentation slight with few markings. Zuphea larvae with dark brown pereon, specifically pereonites 4
and 5, with pereonites 1 to 3 light with light brown speckles randomly distributed. Pleon and cephalosome of
zuphea with light brown pigmentation, dense on cephalosome. Praniza larvae with light brown pigmentation
on pleon and cephalosome. Cephalosome densely pigmented with darker borders on the anterior margins near
the mouthparts. Brown colouration on lateral margins of the pereon and dense around the anterior pereonite 4,
lateral margins of pereonite 5 and the posterior margin on pereonite 6.

Etymology. The species name is derived from the Latin word, pilosus, meaning “hairy”, in reference to
the large quantity of setae covering the body and especially the cephalosome of the male giving it a hairy
appearance.

Remarks. The broad, three articled pylopods, frontal border processes, a straight frontal border and non-
elongate mandibles with dentate blades place this new species in the genus Gnathia. Gnathia pilosus sp. nov.
can clearly be distinguished from other South African species in having numerous tubercles and setae cover-
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ing the cephalosome and pereon which is not as pronounced in the other species. Other distinguishable char-
acteristics include the short, stout mandible (0.5 times length of cephalosome) and large eyes (0.7 times length
of cephalosome).

FIGURE 10. Scanning electron micrographs of the Gnathia pilosus sp. nov. A. Ventral view of male mandibles and
frontal border, B. Dorsal view of male cephalosome, C. Lateral view of adult female paratype, D. Ventral view of female
habitus, E. Dorsal view of P3 larvae cephalosome, F. Ventral view of cephalosome of P3 larva.

Gnathia pilosus sp. nov. is relatively similar to three species from Australia, namely G. asperifrons Hold-
ich and Harrison, 1980, G. iridomyrmex Cohen and Poore, 1994, and G. variobranchia Holdich and Harrison,
1980 (Holdich & Harrison 1980; Cohen & Poore 1994). Gnathia pilosus is similar to G. asperifrons in having
numerous minute tubercles covering the cephalosome surface, but differs from the latter species which has
pereonites 5 and 6 as the widest part of the body, only 2 small areolae on the pylopod and a crenulate mandib-
ular blade (Holdich & Harrison 1980). Gnathia iridomyrmex has a shallow dorsal sulcus, smaller eyes, acute
superior frontolateral process and an irregularly crenulated mandibular blade compared with G. pilosus
(Cohen & Poore 1994). Gnathia variobranchia differs from the new species in having a broad but shallow
dorsal sulcus, a low ridge running posteriomedially from the rear of each eye on the cephalosome and pleo-
pods which differ in size and setae from pleopod 1 to 5 (Holdich & Harrison 1980). 

Gnathia pilosus is also similar to G. lignophila Müller, 1993, in being hirsute with large number of tuber-
cles, termed granules in Müller’s (1993) work, and narrower pereonites 4 and 6 which are similar to the new
species. However, differences are apparent with the presence of a pair of granular, rounded para-ocular tuber-
cules, a shallow dorsal sulcus and two frontolateral processes and two shorter mediofrontal processes in G.
lignophila but absent from G. pilosus.

There are only two gnathiid females described from South Africa, those of G. africana and G. pantherina.
The female of G. pilosus sp. nov. is easily distinguished from these in having long plumose setae on the pleo-
pod, plumose setae on the lateral margins of the maxillipedal palp articles being in the order 1–5–5–8 (from
proximal to distal), and that it is covered by numerous fine simple setae, especially dense on the posterior por-
tion of the pereon (Fig. 10C).

As with the females, the larvae of only two South African gnathiids have been described, namely G. afri-
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cana and G. pantherina. The larvae of G. pilosus sp. nov. differs from these in number of teeth on the first palp
article of the maxilliped, triangular-shaped cephalosome as compared to the usual oval or round shape
observed in the other species, and the numerous sensory pits which are distributed from the cephalosome to
the pleotelson.

Distribution. Intertidal zone of Sheffield Beach and Tinley Manor, North coast of Kwazulu-Natal Prov-
ince, South Africa.

Discussion. A number of morphologically important characteristics were identified for each phase of G.
pilosus; however, there are only a few characteristics which link these different stages. One such characteristic
is the shape of the pleotelson which seems to remain constant during all stages. Other linking characteristics
are the plumose setae on the pleopods and uropods, as well as the tooth-like tubercles on the pereopods. These
characteristics could prove helpful in linking the life stages of this species if collected separately. This paper
adds a new species of gnathiid to the South African isopod fauna, bringing the total number of known gnathiid
species, from this region, to eight. This is the first gnathiid found in the warmer East Coast waters of South
Africa and the larvae were found to parasitise a large number of common intertidal fishes.
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