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Abstract. Major extensions of tlie known range are reported for six species of the prosobranch genus
Morum, namely: M. teramachu, M. uchiyamai and M. joelgreenei in the Mariana Islands, M. uchiyamai
and M. bruuni in the region of New Caledonia, M. cancellatum in the Fiji Islands, and M. kurzi in the
Solomon Islands. The distributional patterns of the 15 recognized species of Morum living in the Indo-
West Pacific biogeographic region are evaluated in terms of the occurrences of these taxa on the regional
lithospheric plates. The fossil and modern distributional patterns of Morum (sensu lato) suggest that
these gastropods are remnants of a Tethyan faunal element which is limited in distribution owing
largely to the apparent lack of teleplanic larvae.

INTRODUCTION

This paper records major extensions of the known range
for six Indo-Pacific species of the genus Morum. Specimens
oi Morum teramachu Kuroda & Habe, 1961, M. uchiyamai
Kuroda & Habe, 1961, and M. joelgreenei Emerson, 1981,
were obtained in the Mariana Islands by deep-water shrimp
trapping operations of the NOAA vessel Townsend Crom-
well during 1982 to 1984. This survey was conducted by
the National Marine Fisheries Service, Southwest Fish-
eries Center Honolulu Laboratory as part of their Re-
source Assessment Investigation of the Mariana Archi-
pelago Program (Emerson & Moffitt, 1988). Specimens
oi Morum bruuni (Powell, 1958) and M. uchiyamai Kuroda
& Habe were dredged in 1986 off New Caledonia in deep
water by the N.O. Vauban and N.O. Coriolis, vessels op-
erated by the ORSTOM Center in Noumea, New Cale-
donia  (BoucHET,  1986;  Richer  de  Forges,  1988).  A
single specimen of M. kurzi Petuch, 1979, was collected
in 1985 by SCUBA diving from oflF Guadacanal in the
Solomon Islands. A specimen of M. cancellatum B. G.
Sowerby I, 1824, inhabited by a hermit crab was taken in
a baited trap oflf Suva Reef, Fiji Islands, in 1979.

These new records significantly extend the known ranges
of these taxa eastward along the Eurasian, Philippine, and

Indian-Australian Lithospheric Plates to the western mar-
gin of the Pacific Plate.

ABBREVIATIONS

The following abbreviations for institutions and organi-
zations are used in the text.
AMNH — American Museum of Natural History, New

York
BM(NH) — British Museum (Natural History), London
MNHN-Paris — Museum National d'Histoire Naturelle,

Paris
NMFSHL — National Marine Fisheries Service South-

west Fisheries Center, Honolulu Laboratory
NMNH — National Museum of Natural History, U.S.

National Museum collection (USNM), Smithsonian In-
stitution, Washington, D.C.

ORSTOM — Institut Frangais de Reserches pour le De-
veloppement en Cooperation, Paris and Noumea

TC — National Oceanic and Atmospheric Administration
vessel Townsend Cromwell

UGMLM — University of Guam, Marine Laboratory,
Mangilao, Guam

USBF — United States Bureau of Fisheries
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Figure 1
Distribution of Morum on the Pacific Plate (species numbers 6-8) and on or near the border of the Pacific Plate
(species numbers 1-5, 7). 1 = M. teramachii, 2 = M. uchiyamai, 3 = M.joelgreenei, 4 = M. bruuni, 5 = M. cancellatwn,
6 = M. kurzi, 1 = M. ponderosum, and 8 = M. macdonaldi. (Base map, without the plate boundaries, courtesy of
R. T. Abbott.)

SYSTEMATIC  TREATMENT

Family Harpidae Bronn, 1849
Subfamily MORUMINAE Hughes & Emerson, 1987

Genus Morum Roeding, 1798
Subgenus Oniscidia Moerch, 1852

Morum (0.) cancellatum G. B. Sowerby I, 1824

(Figures 6, 7)
New  record:  Fiji  Islands:  off  Suva  Reef  (18.05°S,
178.25°E), Viti Levu in 220 m (120 fms), 21 March 1979,
in baited Nautilus trap, 1 crabbed specimen. Roper and
Sweeney collectors (USNM 773946).
Remarks: This record is based on a single, well-preserved,
hermit-crabbed specimen, with fully developed apertural
dentition and parietal shield (Figures 6, 7). The present
specimen (44.1 mm x 27.5 mm) is slightly smaller than
the lectotype, which measures 47.2 mm in height and 28.6
mm in width [BM(NH) 197744, Emerson, 1985:54, figs.
17, 18], but is otherwise typical of this species.

Range: Previously known from southern Japan, Taiwan,
the south China coast (off Pratas Island, in 161 m [88
fms], USEE Sta. 5111 (USNM 232801, USNM 237710),
and the central Philippine Islands (Sandugan Pt., Signjos,
Mindoro Island, AMNH 207315). Here recorded from
the Fiji Islands in 220 m (dead specimen).

Morum (O.) joelgreenei Emerson, 1981

(Figures 4, 5)

Synonym: M. (0.) celinamarumai Kosuge, 1981 (see
Emerson,  1985:  52,  pi.  1,  figs.  9,  10).  Type  locality:
"Bohol, Philippines."
New record: Mariana Archipelago: off Pagan Island
(18°04.8'N, 145°45.2'E), in 201-284 m (110-150 fms),
TC 84-02, Sta. 3, 20 February 1984 (AMNH 232122),
from shrimp trap, 1 crabbed specimen.
Remarks: The present specimen (Figures 4, 5) is well
preserved, but small (measuring 32 mm in length and 20.3
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Explanation of Figures 2 to 13
Figures 2-13. Specimens representing the six taxa of Morum (Oniscidia) for which significarit range extensions are
recorded in this paper. Figures 2, 3: M. kurzi (AMNH 213436); x2. Figures 4, 5: M. joelgreenei (AMNH 232122);
xl. Figures 6, 7; M. cancellalum (USNM 773946); xl. Figures 8, 9: M. uchiyamai (AMNH 232123); xl. Figures
10, 11: M. bruuni (Station DW71, MNHN-Paris); xl.5. Figures 12, 13: M. teramachii (AMNH 232124); xl.
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mm in width) with an incompletely developed outer lip
and an immature parietal shield.

Range: Previously known from moderately deep water
(100 to 150 m) off the southern Philippine Islands. Here
recorded from the Mariana Islands in deeper water (dead
specimen).

Morum (O.) kurzi Petuch, 1979

(Figures 2, 3)
New record: SoLOMON Islands: 1 km west of Honiara,
Guadacanal Island, in 25-30 m (14-17 fms), spring of
1985, 1 specimen, by SCUBA diving, Johnson Kengalu
collector (AMNH 213436).

Remarks: On a collecting trip to the Solomon Islands,
Don Pisor obtained a single, live-collected specimen from
a local diver (Figures 2, 3). It is typical of the Philippine
specimens (type locality off Panglao, Bohol Island) and is
essentially the same size as the holotype (Emerson, 1985:
53, pi. 1, figs. 5, 6). The present specimen was generously
donated to the AMNH by Mr. Pisor.

Range: Previously known only from the southern Phil-
ippines  in  depths  of  110  (AMNH  213707)  to  250  m
(Petuch, 1979). Here recorded from the Solomon Islands
in lesser depths (25-30 m).

Morum (0.) teramachii
Kuroda & Habe in Habe, 1961

(Figures 12, 13)

New records: Mariana Archipelago: off Pagan Island
(15°01'N, 145°14'E), in 366 m (220 fms), TC 82-04, Sta.
31, 3 August 1982 (AMNH 232126), from shrimp trap,
1 crabbed specimen; off Anatahan Island (16°21.6'N,
145°43.9'E), in 353 m (193 fms), TC 82-02, Sta. 47, 28
April 1982 (AMNH 232127), from shrimp trap, 2 live-
taken specimens; off Farallon de Medinilla (16°08'N,
146°07'E), in 366 m (200 fms), TC 82-03, Sta. 104, 20
June 1982 (AMNH 232128), from shrimp trap, 1 crabbed
specimen; off Arakane Reef (15°37.4'N, 142°46.2'E), in
311-476 m (170-260 fms), TC 83-05, Sta. 142, 15 De-
cember 1983 (UGMLM, No. 1; AMNH 232129, Nos. 3,
4), from shrimp traps, 4 crabbed specimens, No. 2 (AMNH
232124) here illustrated (Figures 12, 13); off Arakane Reef
(15°37.6'N, 142°46.1'E) in 31 1-476 m (170-260 fms), TC
83-05, Sta. 151, 17 December 1983, USNM 869025, from
shrimp trap, 1 crabbed specimen; off Esmeralda Island
(15°01'N, 145°14'E), in 357-448 m (195-245 fms), TC
82-03,  Sta.  39,  11  June  1982  (AMNH  232130),  from
shrimp trap, 1 crabbed specimen.
Remarks: The shells of the 10 specimens reported here
range in measurements from 63.1 mm in length and 34.1
mm in width with dVi post-nuclear whorls, to 40.9 mm in
length and 26.4 mm in width with 5V2 post-nuclear whorls.

The figured type specimen of this taxon was stated to
measure 55.5 x 32.3 mm and was dredged off Cape Ashi-
uri, Kochi Pref., Shikoku, Japan, in ca. 200 m (Inaba &
Oyama, 1977:121).

Range: Previously known from southern Japan and the
southern Philippine Islands (Glass & Foster, 1986:68)
in moderately deep water (100-200 m). Here recorded
from the Mariana Islands, in depths of 170-448 m (live-
taken specimens from 353 m).

Morum (O. ) uchiyamai Kuroda & Habe
in Habe, 1961

(Figures 8, 9)

New records: Mariana Archipelago: off Saipan Island
(15°15.83'N, 145°41.10'E), in 366-384 m (200-210 fms),
TC  81-01,  Sta.  179,  13  April  1981  (AMNH  232123),
from shrimp trap, 1 crabbed specimen here illustrated
(Figures 8, 9); off Esmeralda Bank (15°01.8'N, 145°13.7'E),
in 384-430 m (210-235 fms), TC 84-01, Sta. 16, 8 Jan-
uary 1984 (UGMLM), from pipe dredge, 1 dead and
discolored specimen. South of New Caledonia: (22°53'S,
167°11'E) in 375-402 m (206-221 fms), N.O. Vauban
SMIB2 cruise, Sta. DW15, 18 September 1986, MNHN-
Paris, 1 crabbed specimen, Menou and Tirard collectors;
(21°01'S, 167°27'E) dredged in 250 m (138 fms), R.V. Alis
MUSORSTOM  6,  Sta.  DW453,  20  February  1989,
MNHN-Paris, 1 live-collected specimen, Bouchet and
Richer de Forges collectors.
Remarks: All three of the dead-taken specimens are small-
er than the type specimen (51.5 mm x 27.5 mm), which
was dredged off Kochi Pref., Shikoku, Japan, in 200-300
m (Inaba & Oyama, 1977:128). The live-taken New Cal-
edonia specimen (52.2 x 28.4 mm) specimen is approxi-
mately the size of the holotype. The largest Marianan
specimen (45.1 mm x 24.9 mm) is illustrated.

Range: Previously known from the region of the East
China Sea (southern Japan and Taiwan) in moderately
deep water (183-300 m). Here recorded in the Mariana
Islands and in the region south of New Caledonia, in
depths of 200-250 m (living specimens from 250 m).

Morum (O.) bruum (Powell, 1958)

(Figures 10, 11)

Synonym: Pulchromscia delecta Garrard, 1961 (see Beu, 1976:
225-229, figs. 1, 2, 4, 5, 11-15).

New records: Coral Sea: off New Caledonia (22°48'S,
159°24'E), dredged in 360-390 m (198-215 fms), N.O.
Coriolis, MUSORSTOM 5 Cruise, Sta. 299, 1 1 October
1986, MNHN-Paris, dead specimen encrusted with bar-
nacles, etc., Bouchet, Metivier and Richer de Forges col-
lectors. South of New Caledonia: (24°42'S, 168°10'E),
dredged in 230 m (127 fms), N.O. Conolis CHALCAL 2
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Cruise Sta. DW71, 27 October 1986, MNHN-Paris, 1
dead specimen, Bouchet, Metivier and Richer de Forges
collectors (Figures 10, 11). (24°45'S, 168°09'E), dredged
in 230 m (127 fms), N.O. Coriolis CHALCAL Cruise 2,
Sta. CP20, 27 October 1986, MNHN-Paris, 1 dead spec-
imen, Bouchet, Metivier and Richer de Forges collectors.

Remarks: The aperture of each of the three specimens
shows some wear and the shells may have been occupied
by hermit crabs after the death of the snails.

Range: Previously known only from moderately deep water
(137-154 m) off southeastern Australia (New South Wales)
and the Kermadec Islands (north of New Zealand). Here
recorded from the Coral Sea and off New Caledonia, in
depths of 230 and 390 m (based on dead specimens).

BIOGEOGRAPHICAL  CONSIDERATIONS

The genus Morum {sensu lato) was more widely distributed
during the Tertiary with species known from the Paleo-
gene of southern Europe, India, and Java, and from the
Neogene of southern Europe, Japan, New Zealand, and
the middle Americas. The surviving members of the sub-
genera Oniscidia and Herculea are most numerously rep-
resented in the western Pacific Ocean (see range data in
Table 1). Here most of the species live at moderate shelf-
depths to upper slope-depths, ranging from southern Ja-
pan, the Ryukyu Archipelago, Taiwan, and the southern
Philippines. In the south Pacific, a few species are known
from oflf southeastern Australia, New Zealand, New
Guinea, New Caledonia, in the Solomon, Fiji and Tonga
Islands, and at Pitcairn Island, occurring in depths of 25
to 350 m. Elsewhere in the Pacific Basin, a single species
of Oniscidia is known in Micronesia (Marshall Islands)
and two occur in the tropical eastern Pacific at Cocos Island
and in the Galapagos Islands. One species of this subgenus
is known from the western Indian Ocean and another in
the Andaman Sea. The only other members of Oniscidia
are known from the tropical western Atlantic, where three
or four species are now recognized. Morum {sensu stricto)
is limited to the New World tropics, with the oldest records
dating from the Plio-Pleistocene. Three species of the nom-
inate subgenus survive, two in the Caribbean region and
one in the eastern Pacific, in shallow depths.

The fossil and modern distribution of Morum {sensu
lato), therefore, suggests that these gastropods are remnants
of a Tethyan faunal element with somewhat limited bio-
logical dispersal potential. Although data on larval devel-
opment in Morum are meager, these gastropods apparently
do not have teleplanic larvae. Morum {Morum) oniscus
(Linnaeus, 1767) has a non-pelagic developmental mode.
In this species, the large eggs are few in number .'nd the
juveniles emerge from the capsule at the crawlin stage,
with a protoconch of about 2.2 mm in height and with
about Wi to 2 nuclear whorls (Work, 1969:657, fig. 2;
Hughes & Emerson, 1987:357, fig. 7). Living represen-
tatives of the subgenera Oniscidia and Herculea, however.

Figure 14
A living specimen of Morum (0.) macdonaldi, the only known
"Pacific Plate" species of Morum, from Kwajalein Atoll, Marshall
Islands; about 5 times natural size. (Drawing by Nancy Tunnel),
1988; courtesy of D. J. MacDonald.)

have larger multiwhorled protoconchs (Abbott, 1968:20,
pi. 5). Some have 3 to 3'/2 nuclear whorls and a flared lip
which demarcates the protoconch from the teleoconch (Fig-
ures 15-20). Dr. M. G. Harasewych examined the pro-
toconch of a specimicn of M. kurzi (AMNH 213707; Fig-
ures 15, 16) and inferred this species to be at least
lecithotrophic with a limited pelagic phase and possibly
planktotrophic, on the basis of the morphology of the pro-
toconch. He concluded; "Analysis by Shuto's (1974) cri-
teria [developmental mode inferred by ratio of the maxi-
mum diameter (D) to the number of protoconch whorls
(VOL)] is inconclusive (VOL = 3.0; D = 1 .41 mm; D/VOL
= 0.47)" (Harasewych, in litt., 15 May 1989). Dr. Rudolf
S. Scheltema commented on the protoconchs of the three
species figured herein as follows: "Morum kurzi (Figs. 15-
16) has a planktotrophic veliger larvae as is inferred from
the diameter of the apical protoconch whorl (ca. 220 (i by
my measurement using the scale) and from the varix on
the outer lip (which allows a rough estimate of size at
settlement). The mode of development of Morum bruum
(Figs. 17-18) is less explicable; the rather large initial
whorl (400 n) probably indicates a direct development,
presumably within the egg capsule. Morum ponderosum
(Figs. 19-20) also must have a planktotrophic veliger.
Judging by the size at settlement (estimated from the SEM
micrographs) both M. kurzi and M. ponderosum probably
have a planktotrophic development of at least one month
(probably even 2). While 2 months is somewhat less than
that of most teleplanic larvae, it nevertheless will allow
considerable opportunity for passive dispersal by advection
of ocean currents and may explain why M. ponderosum
occurs on Pitcairn Island (a geologically young island of



Page 1 50 The  Veliger,  Vol.  33,  No.  2



W.  K.  Emerson,  1990 Page 151

less than 1 my) for which otherwise there is no ready
explanation" (Scheltema, in litt., 19 July 1989). The re-
stricted distributional patterns indicated for other species,
however, may reflect the presence of temporally limited
pelagic larval stages.

The occurrences on the lithospheric plates for the 16
nominal species of Morum living in the Indo-West Pacific
biogeographical region are tabulated (see Table 1). One
of these taxa, M. watsoni Dance & Emerson, 1967, a new
name for M. cithara (Watson, 1881), not M. cythara (Broc-
chi, 1814), was based on an immature specimen for which
the taxonomic status is not certain. Of the remaining 15
taxa, 10 occur on the Eurasian Plate, whereas 7 or possibly
8 of these extend onto the adjacent Philippine Plate, and
3 of these also occur on the Indian-Australian Plate. Two
taxa are limited, respectively, to the Indian-Australian
Plate and the African Plate, and two are restricted to the
Eurasian Plate. The remaining taxa are of special bio-
geographical interest and are discussed in more detail be-
low.

Only 3 of the 15 recognized species (20%) are known
from the Pacific Plate (Figure 1). One of these, Morum
macdonaldi , occurs only at Kwajalein Atoll, Marshall Is-
lands, where living specimens have been observed by SCU-
BA divers in 1 5-30 m off the exposed side of fringing reefs
(Figure 14). This is the only known "low island" species.
It may have been overlooked elsewhere owing to the small
size of the shells (10-18 mm) and to a nocturnal habit.
The same circumstances may be true for M. kurzi, which
is well known from the southern Philippines (Philippine
Plate) in tangle-net collections and is reported here from
25-30 m at Guadalcanal Island, Solomon Islands (Pacific
Plate). Populations of one species, M. ponderosum, are
apparently isolated on the Pacific Plate at Pitcairn Island,
where they occur in depths to 110 m (USNM 789326).
This taxon is also known from the Tonga Islands (CORN-
FIELD, 1986:9), New Caledonia (BOUCHET, 1981; BM[NH]
1964504), oflf Queensland, Australia (Beu, 1976:224) on
the Indian-Australian Plate, and from the Ryukyu Ar-
chipelago (Emerson, 1977:85) on the Philippine Plate.

As indicated above, only 1 of the 15 western Pacific
species (Morum macdonaldi) is restricted to the Pacific
Plate (Figure 1) and, thus, can be termed a "Pacific Plate
species" (cf. Springer, 1982; Kay, 1980, 1984; Newman,
1986; Briggs, 1987). In three cases — M. teramachii, M.
uchiyamai, and M.joelgreenei — species occur on the eastern
border of the Philippine Plate in the Mariana Islands, but
the deep Mariana Trench apparently prevents the non-

planktotrophic larvae of these gastropods from reaching the
Pacific Plate. This is in contrast to the Mariana shoal-
water faunal elements with apparent teleplanic larval de-
velopment, which are believed to be a major source via a
dispersal pattern for planktonically derived northwestern
constituents in the Hawaiian fauna. As Vermeij et al.
(1983) have noted, an offshoot of the Kuroshio Current
forms a countercurrent and flows through the northern
Mariana Islands, continues eastward to near Johnson Is-
land, and eventually reaches the northwestern Hawaiian
Islands (c/. ZiNSMEiSTER & Emerson, 1979). Thus, the
Mariana Trench does not seem to be a barrier for passive
dispersal of hemipelagic organisms that apparently have
established Pacific Plate populations via the Marianas.
The expansive deep-water barrier between the Mariana
Islands and the Hawaiian Archipelago does, however, serve
to select against the dispersal westward of certain mollus-
can groups, especially archaeogastropods and intertidal
species (Vermeij et al., 1983).

The Marianas apparently originated in the mid-Paleo-
gene to the south and perhaps west of their present position,
I.e., closer to the Indonesian-Philippine arc systems (Karig,
1975). Accordingly, the distance required for dispersal of
continental species to the proto-Marianas would have been
reduced. Perhaps other islands (now subducted) on the
Pacific Plate could have served as stepping stones for col-
onization by larval dispersal of the more westerly situated
islands on the Pacific Plate during the Neogene (Springer,
1982).

The other two species oi Morum known from the Pacific
Plate are M. kurzi and M. ponderosum (Figure 1). The
former occurs in the Solomon Islands adjoining the border
of the Indian-Australian Plate. It is not known from the
neighboring Bismarck Archipelago and the New Hebrides
Islands (Vanuatu), which also border the Indian-Austra-
lian Plate. Collections from these areas, however, are not
extensive. The vast Solomon Trench may act as a barrier
for dispersal into the Melanesian region for species that
undergo intracapsular metamorphosis or have a brief lar-
val stage. The presence of M. ponderosum in the Tonga
Islands on the far western border of the Indian-Australian
Plate may reflect the survival of populations that were
established on the Lau-Tonga Ridge, which may have been
continuous with Kermadec Island Ridge (Springer, 1982).
This ridge fronts a deep trench on the east face and extends
southwestward to near New Zealand. This may have also
served as the dispersal pathway to account for the presence
of M. bruuni in the Kermadec Islands. Morum cancellatum

Explanations of Figures 15 to 20
Figures 15-20. Scanning electron micrographs showing lateral (left) and apical (right) views of three species of
Morum; x 50. Figures 15, 16: M. (O.) kurzi, off Davao, Mindanao Island, Philippines (AMNH 213707). Figures
17, 18: M. (O.) bruum, south of New Caledonia, 24°45'S, 168°09'E (MNHN-Paris). Figures 19, 20: M. (//.)
ponderosum, off Seragaki Beach, Okinawa (AMNH 203693).
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Table 1

Lithospheric Plate distribution of Morum in the Indo-West Pacific Tropics.

n = taxa per plate

1  10  9  Indian-  3
African Eurasian Philippine Australian Pacific

Genus Morum Roeding, 1798
Subgenus Oniscidia Moerch, 1852

1. M. amabile Shikama, 1973
Taiwan and PPhilippine Islands

2. M. bruuni Powell, 1958
SE Australia, off New Zealand and off New Caledonia

3. M. cancellatum G. B. Sowerby I, 1824
Southern Japan to Philippine Islands, and Fiji Islands

4. M. exqmsitum (A. Adams & Reeve, 1848)
Okinawa Island and southern Philippine Islands

5. M. gmnde (A. Adams, 1855)
Southern Japan to Philippine Islands, Indonesia, and SE Aus-

tralia
6. M. joelgreenei 'Emerson, 1981

Southern Philippine Islands and Mariana Islands
7. M. kurzi Petuch, 1979

Southern Philippine Islands and Solomon Islands
8. M. macandrewi G. B. Sowerby III, 1889

Southern Japan
9. M. macdonaldi Emerson, 1981

Marshall Islands
10. M. ninomiyai Emerson, 1986

Off SW Thailand
11. M . praeclarum Melvill, 1919

Off Somali Republic, SE Africa, Mozambique, and Seychelle
Islands

12. M. teramachii Kuroda & Habe in Habe, 1961
Southern Japan, Philippine Islands and Mariana Islands

13. M. watanabei Kosuge, 1981
Southern Philippines and possibly southern Japan

14. M. watsoni Dance & Emerson, 1967
Kai Islands, off New Guinea

15. M. uchiyamai Kuroda & Habe in Habe, 1961
Southern Japan, Taiwan, Mariana Islands, and New Caledonia

Subgenus Herculea Hanley in H. & A. Adams, 1858
16. M. ponderosum (Hanley, 1858)

Ryukyu Archipelago, Okinawa Island, SE Australia (Queens-
land), New Caledonia, Tonga Islands, and Pitcairn Island

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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X
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X

X

X
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also occurs on the Indian-Australian Plate where it borders
the Pacific Plate near the Fiji Islands. The apparent iso-
lation of M. ponderosum on the southeastern Pacific Plate
at Pitcairn Island could suggest a relict-faunal element, or
more likely reflects larval recruitment from more westerly
situated populations.

BoucHET & POPPE (1988:24-30) discussed the biogeo-
graphical significance of the volutid genera Alcithoe and
Lyria in the New Caledonian region, where Morum bruuni
and M. uchiyamai are here recorded. As appears to be the
case for some of the species of Morum, these volutes ap-
parently also have non-planktotrophic larval development.
Bouchet & Poppe concluded that the Norfolk Ridge, which

extends from New Zealand to New Caledonia, was a prob-
able pathway for the dispersal of Alcithoe. In the case of
Lyria, they presented a scenario for demersal dispersal,
which seems unlikely at these depths (230-400 m), rather
than one primarily based on vicariant events.

The genus Morum was recently allocated to the family
Harpidae within a new subfamily, Moruminae (Hughes
& Emerson,  1987;  Emerson & Hughes,  1988).  Both
Harpa (Harpinae) and Morum have well-documented post-
Tethyan fossil records, but Harpa may differ from Morum
in the mode of development. The larvae of Harpa, in con-
trast to Morum, are believed to have an extended plank-
totrophic stage. In Harpa, the large capsules contain nu-
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merous eggs (3000 to 4000 per capsule) and the protoconch
consists of VA to 5'/4 whorls (Hughes & Emerson, 1987:
357;  Taylor  1975:394,  pi.  67;  Rehder,  1973:237,  pi.
208). Harpa is known from the Neogene of France, Italy,
the Caribbean, Peru, Fiji, and Japan. Like Morum, most
of the living species of Harpa, i.e., 8 of the 10 recognized
species, are largely concentrated in the Indo-Pacific bio-
geographical region, with one species each in tropical east-
ern Pacific and eastern Atlantic waters (Rehder, 1973).
Unlike Morum, however, 50% of the Indo-Pacific species
extend eastward onto the Pacific Plate. Three of the four
Pacific Plate Harpa {H. harpa Linnaeus, 1758; H. amouret-
ta Roeding, 1798; and H. major Roeding, 1798) have ex-
tensive geographical ranges, occurring from east Africa to
the Hawaiian Islands, with the last two taxa also known
from the Marquesas Islands (Rehder, 1973; Kay, 1979;
Sal VAT & Rives, 1980). The fourth of these species {H.
gracilis Broderip & Sowerby, 1829) may be restricted to
the Pacific Plate (Ellice Islands [Vuvalu] to the Tuamotus
Archipelago and Marquesas Islands [AMNH 240922],
and on Clipperton Island, Rehder, 1973:243), although
a specimen of this species was recently attributed to Guam,
in the Mariana Islands {teste Albert Deynzer, 1988). It is
notable that the three species of Harpa {H. harpa, H. amou-
retta, and H. major) previously reported from Guam {teste
B. D. Smith, 1986) are also found in the Hawaiian Islands
(Kay, 1979:284). The Hawaiian fauna, however, lacks
Morum as well as representatives of the Volutidae, Can-
cellariidae, Turbinellidae, and other groups of proso-
branch gastropods that are mostly limited to a direct de-
velopmental mode (c/. Scheltema, 1986:253).

The sharply contrasting distributional patterns of Mo-
rum and Harpa seemingly reflect the limited biological
dispersal potential of most of the species of Morum. With
the demise of the circumtropical Tethyan seaways, Morum
was largely restricted in the Pacific tropics to the conti-
nental margins and the larger islands off the continental
borderlands. This pattern of distribution has existed de-
spite the fact that the major current circulation in the
tropical Pacific has favored east to west dispersal pathways
commencing in the late Neogene or perhaps much earlier
{cf. Newton, 1988), whereas the Tethyan circulation was
predominately west to east {cj. Grigg, 1988).
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