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ABSTRACT

Springer, Victor G., and Warren C. Freihofer. Study of the Monotypic Fish
Family Pholidichthyidae (Perciformes). Smithsonian Contributions to Zoology,
number 216, 43 pages, frontispiece, 23 figures, 1976.—Aspects of the osteology,
cranial nerves 5, 7, 9 and 10, lateral-line canals, free lateralis organs and miscel-
laneous anatomical features of Pholidichthys leucotaenia (the only species in the
Pholidichthyidae) are described and illustrated.

Pholidichthys is known only from the western Pacific Ocean, from the Philip-
pines east to the Solomon Islands. It has an eellike body form and undergoes
striking ontogenetic changes in color pattern. Anatomically the species is most~
notable foi having an autogenous, unpaired ossification of the interorbital
septum (which is not a modified orbitosphenoid); no ascending process on the
parasphenoid; a large complex metapterygoid; fused 5th ceratobranchials (at
sizes at least as small as 16.9 mm); a sagittal sulcus with the ostium completely
separated from the cauda by a raised area; an incomplete, disjunct ring of infra-
orbital bones and interrupted infraorbital sensory canal; no scales; no spines in
the vertical fins; apparent displacement dorsally and freeing of the lateralis
organs (innervated by the ramus buccalis facialis) of the infraorbital canal in the
gap area and partial invasion of the gap by free lateralis organs innervated by
the ramus buccalis accessorius facialis of the truncus hyomandibularis; presence
of free lateralis organs along the horizontal septum anteriorly ventral to the
dorsal collector lateral-line nerve; Serranus pattern (pattern 9) of the recurrent
facial nerve; return of the dorsal collector lateral-line nerve to the horizontal
septum at a point above, or near, the anus; only two dorsal collector rami joining
the dorsal longitudinal lateral-line nerve; an extremely heavy innervation of the
conjunctiva of the eye; a single nostril on each side.

Based on its pattern 9 recurrent facial nerve, Pholidichthys is a perciform fish
and within that grade is highly specialized. With the possible exception of two
specializations concerning the dorsal longitudinal lateral-line nerve (point of
return to the horizontal septum; number of collector rami), which Pholidichthys
shares only with the tropical blennioids, there is no unequivocal conclusion that
can be drawn about its subordinal relationships. The osteological evidence does
not indicate a close relationship with the tropical blennioids.
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Pholidichthys leucotaenia, photographed in aquarium.
(Courtesy of T. F. H. Publications, Inc.)




Study of the Monotypic
Fish Family Pholidichthyidae

(Perciformes)

Victor G. Springer
and Warren C. Freihofer

Introduction

The family Pholidichthyidae comprises a single
species, Pholidichthys leucotaenia Bleeker.! Until
recently (Kailola, 1973), this species was known
in the scientific literature from only three juvenile
specimens (Bleeker, 1856; Herre and Herald,
1951). The lack of specimens for detailed study
probably contributed to the present confusion sur-
rounding the familial placement and relationships
of Pholidichthys. About 1968, specimens of Pholi-
dichthys were first imported into the United States
by the aquarium industry (Michaelis, 1972). Most,
if not all, of these specimens were juveniles and
seem to have been confused by the importers with
cleaner wrasses (Labroides dimidiatus) and reef

! Lockington (1882) described Pholidichthys anguilliformis
from a single specimen from the Gulf of California. No addi-
tional specimens have been reported, and the location of the
holotype (Academy of Natural Sciences of Philadelphia
10843) has been unknown for many years (Smith-Vaniz, in
litt.). Lockington reported that there were only spines (more
than 60) in the dorsal fin, and thus it seems unlikely that his
generic allocation was correct. Jordan (1887), Jordan and
Evermann (1896, 1898), Jordan, Evermann and Clark (1930),
and Fowler (1944) all listed P. anguilliformis based on Lock-
ington.

Victor G. Springer, Division of Fishes, National Museum of
Natural History, Washington, D.C. 20560. Warren C. Frei-
hofer, Department of Ichthyology, California Academy of
Sciences, San Francisco, California 94118.

catfishes (Plotosus lineatus) with which they appar-
ently had been caught. The geographic origin of
the aquarium specimens is not clear, but aquarium
dealers report that they received the specimens from
suppliers in the Philippines. The verified distribu-
tion of Pholidichthys (Figure 1: we have accepted
Herre and Herald’s, 1951, Philippine record, al-
though we have not seen their specimens, which
apparently are lost) does include the southwestern-
most of the Philippine Islands, and we have been
told by Philippine aquarium exporters that it oc-
curs as far north as Calatagan, Batangas Province.
In any event, a reasonably large number of Pholi-
dichthys specimens found their way into the hands
of ichthyologists by way of aquarium dealers. In
some instances aquarium specimens were main-
tained alive, and a record of their growth and radi-
cal ontogenetic changes in color pattern were docu-
mented in the aquarium literature (Michaelis, 1972;
Brittan, 1972).

During 1970, the Steinhart Aquarium obtained
a large series of live young Pholidichthys, which
were put on display. Freihofer observed these in-
dividuals as they grew and changed color pattern
and decided that a description of these changes,
which had not been reported in the scientific lit-
erature, and the nerve patterns of the species were
desirable. In 1971, Craig Phillips, then with the
National Aquarium, gave Springer a large aquar-
ium specimen of Pholidichthys for identification.
Initially, Springer believed that Pholidichthys
might be related to the blennioids and he, thus,



FiGure 1.—Distribution of Pholidichthys leucotaenia.

became interested in investigating its relationships
in more detail. On learning of our mutual interests
in Pholidichthys, we decided to pool our efforts in
the investigation of this interesting fish.

MEeTHODS.—The three specimens (16.9, ca. 70,
ca. 140 mm standard length) used for the osteo-
logical description of Pholidichthys were cleared
and stained using Taylor’s (1967) trypsin tech-
nique. The two largest specimens lacked the last few
vertebrae. All of the osteological illustrations, ex-
cept that of the caudal fin (Figure 11), are based
on the 140 mm specimen. The caudal fin was illus-
trated from a radiograph of a larger specimen
(CAS 32048). Base drawings of the bones in the
other illustrations were made by Springer using a
Wild M5 stereomicroscope with camera lucida
attachment. The final drawings were inked, con-
toured, and labeled by J. R. Schroeder under
Springer’s supervision. Cartilage is indicated on
these drawings by the use of small, open circles
(for example, see rostral cartilage on Figure 5).
Osteological features on the 140 mm specimen
were checked for consistency with the two smaller
specimens. Vertical-fin ray and vertebral counts
were taken from radiographs and, as possible, from
the cleared and stained specimens.

The five specimens (111-150 mm SL) used for
the description of the nerves of Pholidichthys
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were cleared and stained by the Sihler technique
(Williams, 1943; Freihofer, 1966; Fraser and Frei-
hofer, 1971). The nerve illustrations were drawn
by Freihofer.

ABBREVIATIONS.—AMNH = American Museum
of Natural History; ANSP = Academy of Natural
Sciences of Philadelphia; BPBM = Bernice P.
Bishop Museum; CAS = California Academy of
Sciences; NMNH = National Museum of Natural
History, Smithsonian Institution; USNM = for-
mer United States National Museum (specimens
in NMNH); SL = standard length.

MATERIAL OF Pholidichthys—The two largest
cleared and stained specimens used for the bone
descriptions (USNM 206237) were aquarium spec-
imens of unknown origin. The smallest specimen
(out of USNM 212162) was from Darvel Bay, Bor-
neo. The five specimens used for the nerve de-
criptions were all aquarium specimens (CAS
32048).

Other aquarium specimens (preserved) exam-
ined included: USNM 212163 (1: 337 mm), USNM
uncataloged (1: 205 mm), CAS 32048 (9: 58-275).
Specimens examined from known localities in-
clude: BPBM 15667 (3: 18-19 mm SL), Florida
Island, Solomon Islands; BPBM 15688 (7: 45-49),
Guadalcanal, Solomon Islands; BPBM 15916 (4:
34-40), Port Moresby, New Guinea; USNM 212162
(6: 15-18), Darvel Bay, Borneo; BPBM 18050
(5: 87-94), Ambon, Indonesia.

Live specimens at the Steinhart Aquarium
(CAS) were the basis for our observations on
behavior.

COMPARATIVE MATERIAL FOR STUDY OF BONES.—
Many diverse fishes were examined, including
whole specimens, partial dissections, radiographs
of specimens, disarticulated skeletons (USNM),
and cleared and stained specimens. In addition,
numerous published osteologies of fishes, which
are not cited, were referred to. Only the cleared
and stained specimens of perciforms are listed
here.

ACANTHOCLINIDAE: Acanthoclinus sp., USNM 200546;
Belonepterygion fasciolatum, USNM 211306. ALABETIDAE:
Alabes rufus, USNM 201415, AMMODYTIDAE: Ammodytes
americanus, USNM 189223. BATHYMASTERIDAE: Ron-
quilus sp.,, USNM 214099. BATRACHOIDIDAE: Opsanus
beta, USNM 104906; Porichthys porosissimus, USNM uncata-
loged; Thalassophryne maculosa, USNM 200558. BLENNII-
DAE: (see Springer, 1968). BOVICHTHYIDAE: Bovichthys
variegatus, USNM 213829. BROTULIDAE: Bidenichthys
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capensis, USNM uncataloged; Dinematichthys sp., USNM un-
cataloged. CALLIONYMIDAE: Synchiropus ocellatus, S.
splendidus, both USNM uncataloged. CARACANTHIDAE:
Caracanthus unipinnis, USNM 214028. CEPOLIDAE: Cepola
pauciradiata, USNM 213502. CHAENOPSIDAE: (see Springer,
1968). CHAMPSODONTIDAE: Champsodon capensis, USNM
uncataloged. CHEIMARRICHTHYIDAE: Cheimarrichthys
fosteri, USNM 214024. CICHLIDAE: Cichlasoma cyanogut-
tatum, USNM 213531. CLINIDAE: (see Springer, 1968). CON-
GROGADIDAE: Blennodesmus scapularis, USNM 205026;
Congrogadus subducens, USNM 173804; Haliophis guttatus,
USNM 212290. COTTIDAE: Cottus bairdi, USNM 193153;
Myoxocephalus aeneas, USNM uncataloged. CYCLOPTERI-
DAE: Liparis koefoidi, USNM 157704. DACTYLOSCOPIDAE:
Dactylagnus mundus, USNM uncataloged; Dactyloscopus tri-
digitatus CAS SU22155. GADIDAE: Rhinonemus cimbrius,
USNM uncataloged; Urophycis tenuis, USNM 200115. GOBIE-
SOCIDAE: Trachelochismus pinnulatus, USNM uncataloged.
GOBIIDAE: Awaous tajasica, USNM 213491. HEXAGRAM-
MIDAE: Hexagrammos decagrammus USNM 104656. KRAE-
MERIIDAE: Kraemeria bryani, USNM 143153. LABRIDAE:
Labrichthys unilineatus, USNM 208451; Pseudolabrus japoni-
cus, USNM 208589; unidentified post larvae, USNM uncata-
loged. LEPTOSCOPIDAE: Leptoscopus macropygus, USNM
213490. MELANONIDAE: Melanonus sp., USNM uncataloged.
MACROURIDAE: Bathygadus macrops, USNM 202778; Stein-
dachneria sp., USNM 186365. MASTACEMBELIDIDAE: Mas-
tacembelus armatus, AMNH 10274. MORIDAE: Lotella
fernandeziana, USNM uncataloged. MUGILOIDIDAE: Para-
percis cephalopunctata, USNM 140786. NOTOGRAPTIDAE:
Notograptus guttatus, USNM 173798. OPHIDIIDAE: Ophi-
dion holbrooki, USNM 196039. OPISTOGNATHIDAE:
Opistognathus aurifrons, ANSP 94307; O. maxillosus, ANSP
120715; O. whitehursti, ANSP 120714; Stalix moenensis,
USNM 211963. PHOLIDAE: Xererpes fucorum, CAS 27861.
PLESIOPIDAE: Plesiops caeruleopunctatus, USNM 211304.
POMACENTRIDAE: Abudefduf saxatilis, USNM 192029,
PSEUDOCHROMIDAE: Pseudochromis flavivertex, USNM
211305. SCIAENIDAE: Aplodinotus grunniens, USNM 172278;
Pogonias cromis, USNM uncataloged. SCORPAENIDAE:
Setarches guentheri, USNM 157704. SCYTALINIDAE: Scyta-
lina cerdale, USNM 213832. STICHAEIDAE. Chirolophis
nugator, CAS 30962; Poroclinus rothrocki, CAS 15099; Lum-
penella longirostris, USNM 213535; Lumpenus medius, USNM
218534; Ulvaria subbifurcata, USNM 201949; Xiphister mu-
cosus, USNM 213533. SYNBRANCHIDAE: Synbranchus
marmoratus, USNM 213805. SYNANCIIDAE: Synanceia ver-
rucosa, USNM 149901. TRACHINIDAE: Trachinus draco,
USNM 201573. TRICHODONTIDAE: Trichodon trichodon,
USNM 213532. TRICHONOTIDAE: Crystallodytes ender-
buryensis, USNM 202584. TRIPTERYGIIDAE: Forsterygium
varium, USNM 204997 (scc also Springer, 1968). URANO-
SCOPIDAE: Astroscopus y-graecum, USNM 185669; Katheto-
stoma albigutta, USNM 185666; Uranoscopus scaber, USNM
198087. ZOARCIDAE: Lycodes turneri, USNM 165153.

COMPARATIVE MATERIAL FOR THE STUDY OF
NErVEs (unless noted otherwise, the material is

CAS uncataloged).—

APHREDODERIDAE: Aphredoderus sayanus. APOGONI-
DAE: Apogon atradorsatus. ARRIPIDAE: Arripis georgianus.
ATHERINIDAE: Atherinops affinis. BATRACHODIDAE:
Porichthys notatus. BLENNIIDAE: Entomacrodus caudofas-
ciatus, Salarias fasciatus. CALLIONYMIDAE: Synchiropus
splendidus. CHAETODONTIDAE: Chelmon rostratus. CIR-
RHITIDAE: Cirrhites rivulatus. CLINIDAE: Gibbonsia metzi,
Malacoctenus zonifer, Neoclinus blanchardi. CORYPHAENI-
DAE: Coryphaena hippurus. COTTIDAE: Scorpaenichthys
marmoratus. DACTYLOSCOPIDAE: Gillellus rubellulus, CAS
32306. GASTEROSTEIDAE: Gasterosteus aculeatus. GOBIE-
SOCIDAE: Gobiesox maeandricus. GOBIIDAE: Bathygobius
lineatus, Gobiodon histrio, Gobionellus sp. HOLOCENTRI-
DAE: Holocentrus sp. KUHLIIDAE: Kuhlia rupestris.
KYPHOSIDAE: Kyphosus analogus. LABRIDAE: Labroides
dimidiatus, Lepidaplois mesothorax, Novaculichthys taeni-
ourus. LOBOTIDAE: Datnioides microlepis. LUTJANIDAE:
Lutjanus vaigiensis. MALACANTHIDAE: Malacanthus nord-
tii. MASTACEMBELIDAE: Mastacembelus sp. MERLUC-
CIIDAE: Merluccius productus. MONODACTYLIDAE:
Monodactylus argenteus. MORIDAE: Physiculus talarae.
MUGILIDAE: Xenomugil thoburni, CAS 14407. MUGILOI-
DIDAE: Parapercis cylindrica. OGCOCEPHALIDAE: Zalie-
utes elater. OPHIDIIDAE: Brotula clarkae, Dicrolene introni-
gra, Lepophidium prorates. PERCICHTHYIDAE: Morone
saxatilis. PERCOPSIDAE: Percopsis omiscomaycus. POLY-
CENTRIDAE: Polycentrus schomburgkii. POLYNEMIDAE:
Polydactylus approximans. POMACANTHIDAE: Holacanthus
tricolor. POMADASYIDAE: Plectorhynchus chaetodontoides.
PHOLIDAE: Apodichthys flavidus, Xererpes fucorum. PRIS-
TOLEPIDAE: Pristolepis fasciatus, CAS 32307. RACHY-
CENTRIDAE: Rachycentron canadum. SALMONIDAE:
Oncorhynchus tshawytscha. SCIAENIDAE: Larimus pacificus.
SCORPAENIDAE: Pterois antennata, Sebastes sp. SIGANI-
DAE: Siganus guttatus. SPHYRAENIDAE: Sphyraena barra-
cuda. TRYPAUCHENIDAE: Ctenotrypauchen microcephalus.
7ZOARCIDAE: Lycodopsis pacifica.

AcCKNOWLEDGMENTs.—Our study has been helped
immeasurably by the contributions of many indi-
viduals. To them we express our appreciation.
For loan or donation of specimens: B. B. Collette
and D. M. Cohen, National Marine Fisheries Serv-
ice Systematic Laboratory; W. P. Davis, John’s
Island, South Carolina; W. N. Eschmeyer, CAS;
T. H. Fraser, General Development Corporation;
R. Giles, Salt Water City Aquarium, San Francisco;
T. Goyne, San Francisco; J. E. Morrow, University
of Alaska; C. Phillips, Division of Fish Hatcheries,
United States Fish and Wildlife Service; J. E. Ran-
dall, BPBM; W. F. Smith-Vaniz, ANSP. For cura-
torial assistance, including clearing and staining
of specimens: J. F. McKinney, NMNH and L. J. V.
Compagno, Stanford University. For photographs
or preparation of prints: W. E. Burgess, T. F. H.



4

Publications, Inc.; M. Giles, CAS; ]. F. McKinney,
NMNH. For informative discussions: B. B. Col-
lette and D. M. Cohen; L. J. Dempster, CAS: J. E.
Fitch, State of California, Department of Fish and
Game; T. H. Fraser, G. J. Nelson and D. E. Rosen,
AMNH; N. B. Marshall, Queen Mary College,
University of London; S. H. Weitzman and S.
Zehren, NMNH.

Secretarial assistance was rendered by D. Dunn,
NMNH.

Drafts of the entire manuscript were read and
constructively criticized by D. E. Rosen, S. H.
Weitzman, and R. H. Gibbs, ]Jr.

The nerve portion of our study was supported
by a National Science Foundation grant GB30551
to W. C. Freihofer.

Synonymy

There are no junior synonyms of Pholidichthy-
idae, Pholidichthys or P. leucotaenia. We have,
therefore, lumped all references to these taxa in
the synonymy that follows, which purports to be
complete:

Pholidichthys leucotaenia Bleeker, 1856 [description of genus
and species; Kajeli, Boeroe]—Troschel, 1857 [listed]—
Bleeker, 1857 [listed]; 1859 [listed]; 1865 [listed]—Giinther,
1861 [based on Bleeker]—Jordan, 1887 [based on Bleeker].—
Jenkins and Evermann, 1889 [similar to Psednoblennius].—
Jordan and Evermann, 1896 [listed].—Jordan and Ever-
mann, 1898 [genus based on Bleeker; Pholidichthyinae].—
Boulenger, 1904 [listed, misspelled].—Weber, 1913 [based on
Bleeker].—Jordan, 1919 [listed]; 1923 [included in Chaenop-
sidae].—Jordan, Evermann, and Clark, 1930 [listed].—De
Beaufort, 1951 [holotype redescribed, figured, Pholidich-
thyidae.]—Herre and Herald, 1951 [Candaraman Bay off
Albay Island, Philippines; description]—Herre, 1953
[listed].—Gosline, 1955 [excluded from gobioids by infer-
ence]l—Norman, 1966 [included in Blenniidae incertae
sedis].—Greenwood et al., 1966 [synonym of of Microdesmi-
dae].—Schultz, 1966 [redescription of holotype; dentition
figured; classification].—Lindberg, 1971 [included in Micro-
desmidae].—Michaelis, 1972 [color pattern, aquarium be-
havior, photograph of adult].—Brittan, 1972 [color pattern,
aquarium behavior, photographs of juveniles and adult]—
Burgess and Axelrod, 1972 [Philippine Islands, photograph
of juveniles]; 1973 [photographs of juveniles and adults].—
Kailola, 1973 [Yule Island, Samarai, and Port Moresby,
Papua; description, photograph, illustrations].—Miller, 1973
placed in Microdesmidae]—Freihofer and Lin, 1974 [placed
in superfamily Blennioidea). See also footnote 1.
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Descriptions of the Bones

THE CraniuMm (Figures 2 and 3).—Anteriorly,
there is a large mass of ethmoid cartilage, which is
bordered dorsoanteriorly by the median ethmoid,
ventrally by the vomer, laterally by the lateral
ethmoids, and posteriorly by the septal bone. The
anteriormost portion of the ethmoid cartilage is
not sheathed by bone, nor is a small, slender sec-
tion that reaches the dorsal surface of the cranium
between the anterior ends of the frontals. The
cartilage is continuous posteriorly as the inter-
orbital septum, which extends below the septal
bone and above the parasphenoid, and envelops a
lIow, long, thin dorsomedian crest on the parasphe-
noid. The ethmomaxillary ligament originates
dorsolaterally on the median ethmoid and inserts
on the maxillary in the region of the maxillopala-
tine articulation.

The septal bone is an unpaired, median ossifi-
cation of the interorbital septum. Anteriorly the
bone bifurcates laterally into two thin flanges that
embrace the posterior portion of the ethmoid
cartilage. Dorsally the septal bone joins, and is
slightly overlapped on each side by, the frontals.
The septal bone extends ventroposteriorly as a
ventrally open, trough-shaped arm whose poste-
rior end is sheathed dorsally by the anterior end
of the basisphenoid.

In the 16.9 mm SL juvenile with a skull length
of 4 mm, the septal bone consists of a small, un-
paired, thin, bladelike island of bone in the carti-
lage of the interorbital septum, with the posterior
margin of the bone bordered by the anterior mar-
gin of the membranous portion of the interorbital
septum.

The lateral ethmoid bears two thin, internal
processes, dorsal and ventral, that abut on the
anterolateral surface of the septal bone. The lat-
eral ethmoid is perforated anteromedially by a
large canal (anterior myodome) into which the
superior and inferior oblique muscles of the eye
enter and attach, and through which the olfactory
tract passes. Medially, the lateral ethmoid also
joins the frontal, median ethmoid, ethmoid carti-
lage and vomer.

The most noteworthy feature of the frontal is
an irregular, dorsally open trough on its dorso-
anterior surface, along which the supraorbital sen-
sory canal passes. Posteriorly, the frontal overlaps
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FIGURE 2. —Pholidichthys leucotaenia: dorsal, lateral, and ventral views of skull.
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Ficure 8.—Pholidichthys leucotaenia: lateral view of anterior portion of right side of skull with
right lateral ethmoid and right frontal bones removed. Dashed line dorsally represents limit of
left frontal bone overlapped by septal bone and cartilage; dashed line ventroanteriorly represents
limit of median dorsal crest on parasphenoid overlapped by ventroposterior arm of septal bone
and cartilage of interorbital septum; dashed line dorsoposteriorly represents limit of septal

bone overlapped by basisphenoid.

flanges of the sphenotic, parietal, supraoccipital,
and pterosphenoid; medially it abuts against, but
does not overlap, its fellow on the opposite side.

The sphenotic bears a shallow trough dorsally,
along which the unroofed (by bone), autogenous
dermosphenotic loosely attaches. A large fenestra
completely penetrates the sphenotic at about the
center of the trough. Ventrally the sphenotic con-
tributes to the dorsal portion of the socket into
which the anterior condyle of the hyomandibular
inserts.

The pterotic bears a shallow trough dorsally
that is continuous with the sphenotic trough and
which underlies the sensory canal continuing from
the sphenotic. A shallow depression on the ventro-
lateral surface of the pterotic serves as the point
of attachment of the posterodorsal condyle of the
hyomandibular.

The parietals are completely separated by the
low-crested supraoccipital. Each parietal is perfo-
rated by a small centrally located foramen through
which the recurrent facial nerve passes and extends
to the dorsal fin.

The exoccipitals are separated ventrally by the
basioccipital and dorsoanteriorly by the supra-

occipital. They form a narrow synchondral joint
dorsoposteriorly. Just dorsoanteriorly to the ex-
occipital condyle is a foramen for passage of the
occipital nerves (Figure 2, lateral view, not
labeled). The vagal foramen is present in the ex-
occipital just posterior to the posterior end of the
intercalar (Figure 2, ventral view, not labeled)
and the glossopharyngeal foramen lies in the joint
between the prootic and exoccipital (Figure 2,
lateral view, not labeled).

The epiotic bears a rather large articulating sur-
face dorsally, which joins the ventral surface of the
dorsal arm of the posttemporal.

The intercalar overlies portions of the prootic,
pterotic, and exoccipital. Posteriorly, the inter-
calar bears a thickened ridge, which serves as the
point of attachment for the ligament that inserts
on the ventral arm of the posttemporal.

The prootic is quite large and extends for two-
thirds the postorbital length of the cranium. In
the medial wall of the pars jugularis, the prootic
bears two foramina, through which the V-VII
complex of nerves passes. The larger (anterior) of
the two foramina is occluded from lateral view by
the lateral wall of the pars jugularis. The larger






