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PALEOCENE PYCNODONT FISHES FROM JABAL UMM HIMAR,
HARRAT HADAN AREA, KINGDOM OF SAUDI ARABIA
by
Cary T. Maddenl/

ABSTRACT

Three species of Pycnodus, a genus of extinct holostean
fishes, have been identified from the Paleocene of Jabal Umm
Himar, Harrat Hadan area, south-central Saudi Arabia, an area
that was contiguous with Africa during the Early Tertiary.
One of the species is larger than any species identified from
the Early Tertiary of Africa. Its lower teeth are from 60 to
100 percent wider and 50 percent longer than those in P.
mokattamensis, hitherto the largest species known from
Africa. The second species, the most poorly represented of
the three, is in dental size roughly 40 percent as large as
the first species or about the same size as P. variabilis of
Africa. The third species 1is small and, although the
position of its teeth cannot be determined, this species
clearly is distinct from the two other pycnodonts from Jabal
Umm Himar,

INTRODUCTION

Pycnodontiformes, often called pycnodonts, are an extinct
order of holostean fishes. These fishes had deep, nearly
circular bodies, body armor of jointed rodlike scales, and
mouths containing many pebblelike, irregularly arranged
crushing teeth. Although it has been commonly thought that
the pebblelike teeth were adapted for crushing corals (Romer,
1966), it seems more likely that they were adapted for crush-
ing thin-shelled animals (Slaughter and Thurmond, 1974).
Pycnodontiformes are known from the Mesozoic of Europe, Asia,
Madagascar, Africa, South America, and North America. How-
ever, they survived into the Early Tertiary only in Europe,
Asia, and Africa.

In 1974, D. L. Schmidt of the U.S. Geological Survey
(USGS) collected the first pycnodont from Jabal Umm Himar
Harrat Hadan area, At Taif region, Kingdom of Saudi Arabia
(fig. 1). The vertebrate and invertebrate fauna from that
general locality, the Umm Himar local fauna, is of Paleocene
age (Madden and others,l?qzﬁquj_ During 1978 and 1979,

_i/ U.S. Geological Survey, Denver, €O 80225
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intervals for the extremely large Pycnodus from the Umm Himar
localities (table 7, fig. 4), and the specimen's extremely
high relative width (290.9) indicates that it is from the
inner splenial row (tables 4-5, 7). The dental size of the
species represented by the present specimen 1is probably
approximately that of P. variabilis, and both its length and
width are within the 95 percent confidence intervals for that
medium-sized African species (table 1). Judging from those
two variables, the teeth of the medium-sized Pycnodus from
Jabal Umm Himar are about 40 percent as large as those of the
extremely large Pycnodus (table 7).

A worn crushing tooth (fig. 5B) from locality 59 appears
to represent the same species as the inner splenial tooth
from locality 37E. The specimen is 5.8 mm long and 8.9 mm
wide and has a relative width of 153.4. The third variable
indicates that the tooth is not from the inner splenial row
and probably not from the middle splenial row. Its relative
width is less than the confidence intervals for inner sple-
nial row teeth in the extremely large Pycnodus, which encom-
pass the value (290.9) for the inner splenial tooth of the
medium-sized Pycnodus (table 7). Its relative width appears
to be too low for the tooth to be from the middle splenial
row; a tooth from that row would probably have a relative
width similar to that of the one middle splenial row tooth
(196.1; table 7) known for the extremely large Pycnodus from
Jabal Umm Himar. The present specimen is either an outer
splenial row tooth or a vomerine tooth, and it is too small
to be a tooth of the extremely large Pycnodus. Outer sple-
nial teeth in African Tertiary species of Pycnodus generally
are about the same size as middle splenial teeth (tables 1,
3), and vomerine teeth in those species are either about the
same size as their splenial counterparts or smaller than them
(tables 2, 1, and 3).

Pycnodus sp. Agassiz, 1844-1843 (small species)

Four crushing teeth and an "incisor" collected from four
localities represent a third, smaller species of Pycnodus at
Jabal Umm Himar. The widest crushing tooth (fig. BC) 1is from
locality 2. It is 3.15 mm long and 5.75 mm wide and has a
relative width of 182.5 (table 8). The next widest crushing
tooth (fig. 5D) is from locality 33. This specimen is 2.85
mm long and 5.70 mm wide and has a relative width of 200
(table 8). Average relative width (table 8) suggests that
these two teeth are from the splenial rows (tables 4-5), al-
though which row is not determinable. However, judging from
their very similar sizes and relative widths, the two teeth
are almost certainly from the same dental row (table 8). A
third crushing tooth (locality 37; fig. 5E) is considerably
narrower than the first two teeth. It is 3.55 mm long and
4.55 mm wide and has a relative width of 128.2 (table 8).
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Table 9.--Spatial distributions of extremely lange (A), medium-sized (B), and small
(C) species of Pycnodus from Jabal Umm Himar, with minimum number of individuals
(MNI)

[Leaders indicate no specimen found. Localities shown on figure 2]

Sample locality A B C
1 1 - 1
2 - . 1-2

33 - - 1

37 - — 1

37E 1 1 -

43 1 - -

59 1 1 -

60 1 - -
MNI: 5 2 4-5
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Its dental position is not determinable. The fourth crushing
tooth (locality 1; fig. 5F) is shorter than the first two
crushing teeth, but its length (2.35 mm) is within the 95
percent confidence limits for those teeth (table 8). It is
probably from the same dental row as the first two crushing
teeth. Its width cannot be measured because the tooth is
incomplete. An "incisor" (fig. 5G) from locality 2 is struc-
turally similar to but considerably smaller than the probable
"incisor" of the extremely large Pycnodus from Umm Himar
(fig. 3F). It is only 1.75 mm long, 3.40 mm wide, and 2.90
mm high. It is only 55 percent as long as one of the two
"incisors" from Mokattam, Egypt, described and figured by
Stromer (1905).

Table 9 summarizes the distribution of pycnodonts from
Jabal Umm Himar by species size and locality number.

DISCUSSION

Three species of Pycnodus have been identified from the
Paleocene fauna collected near Jabal Umm Himar, Saudi Arabia,
an area that was contiguous with Africa during the Early Ter-
tiary. One species is extremely large. Its inner and medial
splenial teeth are roughly 60 percent and 100 percent wider,
respectively, and its medial splenial teeth roughly 50 per-
cent 1longer than those in early and middle Eocene P.
mokattamensis, the largest species known for the Early Terti-
ary of Africa. This Pycnodus may well represent European
early Eocene P. bowerbanki Egerton, 1877. Length, width, and
relative width of inner and middle splenial crushing teeth in
the holotype of the European species are 10.8 mm, 26.1 mm,
and 241.7 (inner) and 8.0 mm, 17.0 mm, and 212.5 (middle),
respectively (measured from type figure; Egerton, 1877, pl.
iii, fig. 2). Variables for the inner teeth are within the
95 percent confidence limits for the extremely large ?chodus
from Umm Himar, and those for the middle teeth are also very
similar (table 7). Savorin (1915, p. 377) provisionally
identified P. bowerbanki from the Eocene of Tocqueville,
Algeria. However, I hesitate even to provisionally identify
the Arabian Pycnodus as Egerton's species because neither its
entire upper dentition nor its outer splenial teeth has been
sampled. Moreover, P. bowerbanki is unknown from Africa. The
material Savorin provisionally identified as that species
represents P. mokattamensis.

The second species from Jabal Umm Himar is a medium-
sized Pycnodus and was identified at only two of eight sample
localities. Its teeth are similar in size to P. variabilis
and are only about 40 percent as large as the first (ex-
tremely large) Umm Himar species. The third species from Umm
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Himar is a small Pycnodus. Although the position of its
crushing teeth cannot be determined, this species clearly is
distinct from the two other Pycnodontiformes from Jabal Umm
Himar.

DATA STORAG
No base data files, Mineral Occurrence Documentation Sys-

tems (MODS) entries, or Rock Analysis Storage System (RASS)
entries were prepared for this report.
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