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Abstract. A new mesophotic zoozanthellate coral species, Psammocora eldredgei, sp. nov. (Scler -
actinia), is described as new to science. It has small 2 to 5 mm diameter branches arranged in an open
arborescent manner. The calices are small, ranging from 1.40 to 2.41 mm in diameter with 6 to 9 thick
closely spaced granulated septa that reach a central fossa and small styliform columella. The species
is represented by 516 specimens collected from 16 stations between 33 and 200 m depth from deep
banks and island forereef slope habitats along the fore-arc of the Mariana Island Archipelago. The
species is named Psammocora eldredgei in honor of the late marine biologist Dr. Lucius. G. Eldredge,
who was my thesis chairman in 1971, and a colleague during his long tenure at the University of
Guam Marine Laboratory where we worked together on many research projects.

Introduction
On 9 August 1971, thirty-one living coral specimens were recovered from a dredge haul along a 89-
meter depth contour adjacent to the southwest leeward coast of Guam (see Coll. Sta. RHR 226C-CS-
2 below) that consisted of various sized small 2 to 4 mm diameter compound arborescent branch frag-
ments that had corallite characteristics of Psammocora, but differed from any other known branching
species of the genus. On 11 August 1971 an identical living compound branch cluster was recovered
from a dredge haul along the 200 meter depth contour adjacent to the northeast windward coast of
Guam (see Coll. Sta. RHR 226C-CS-1 below). Between Aug. 1971 and Feb. 1984, 506 specimens of
this arborescent branching Psammocora have been collected from 16 dredge haul stations on deep
banks and seaward reef slopes of islands along the north-south trending Mariana Island Archipelago
between latitude 18°2.5’N near the south end of Pagan Island and latitude 12°42’N at an unnamed
bank south-west of Santa Rosa Reef bank, a distance of approximately 600 kilometers (Fig. 1). 

In Randall & Myers’s (1983) handbook of the corals of Guam this branching Psammocora was
considered a deep-water coral and not listed, and in the Randall (2003) checklist it was listed as
Psammocora sp. 3 (fine ramose). Here the branching specimens are referred to a new species named
Psammocora eldredgei in honor of the late marine biologist Dr. Lucius. G. Eldredge, who was my
thesis chairman in 1971, and a colleague during his long tenure at the University of Guam Marine
Laboratory where we worked together on a many research projects. Also in 1973, Dr. Lucius. G.
Eldredge along with Dr. Richard W. Grigg dredged 14 specimens of Psammocora (= P. eldredgei)
from the leeward coast of Rota in the Southern Mariana Islands (see Coll. Stations RHR 1147-CS-6
and RHR 1147CS-7 below). 

Following is a description of Psammocora eldredgei that includes a description of each of the
16 collecting stations, and a comparison of it to the other three branching Psammocora species that
have been recognized from the Mariana Island Archipelago.

129

Copyright ©Bishop Museum ISSN 0893-312X (print)
Published online: 12 December 2014 ISSN 2376-3213 (online)

Lucius G. Eldredge Memorial Volume. Edited by N.L. Evenhuis &
J.T. Carlton. Bishop Museum Bulletin in Zoology 9: 129–146 (2015).



BISHOP MUSEUM BULLETIN IN ZOOLOGY 9 (2015)130

Fig. 1.Map of the Mariana Island Archipelago showing the locations of the 13 dredge and 3 scuba dive stations
from which specimens of Psammocora eldredgei were collected. From top to bottom the number of dredge hauls
at each station are Pagan 1 dredge haul, Rota 2 dredge hauls, Guam-two dredge hauls, and the three banks south
of Guam are the Eleven Mile Bank 1dredge haul, Galvez Bank 6 dredge hauls and three scuba dives, and Santa
Rosa Reef Bank 1 dredge haul. Map modified from Hess (1948). 



Family Psammocoridae Chevalier & Beauvais, 1987

Genus Psammocora Dana, 1846

Psammocora eldredgei, sp. nov.
Figs. 2, 3A, 3B, 4

Synonymy:
Psammocora (undescribed sp.), Grigg & Eldredge, 1975: 10, Dredge Stations 6 &7.
Psammocora sp. 3 (fine ramose), Randall, 2003: 130 & Referenced Voucher Spec. 12505.

Material Studied:
A total of 516 specimens were studied that were collected from 16 dredge haul stations. Of these
specimens 304 were living and 212 were dead specimens. Each of the following 16 dredge haul sta-
tions gives the collecting station number, specimen numbers of living and dead colonies collected,
method of collection and date, geographic collection location and depth, and reef zone and habitat.
See Fig. 1 for the dredge stations locations along the Mariana Island Archipelago.

Description of the Collecting Stations

Guam Island:
COLLECTING STATION: RHR 226C-CS-2: Specimens: 31 living (3127 & 28918, USNM
1260054 & 2890 thru 28947); Collection Method: R.V. “Tanguisson” utilizing a biologic dredge,
Date: 9 Aug. 1971; Geographic Location: Guam, southwest leeward coast, 200 meters offshore from
the fringing reef margin at Facpi Point, from where the bottom was dredged 150 meters northward
along the 89-meter contour; Depth: 89 meters; Reef Zone: A gently seaward dipping submarine ter-
race that interrupts the general steeper seaward dipping reef slope; Habitat: Inner part of an uncon-
solidated terrace where it grades into a steeper shallower consolidated part of the seaward reef slope.
Substrate: The dredge haul contained 20 kg of a mixture of mostly bioclastic sand and Halimeda seg-
ments intermixed with dead and living foraminifera tests and gravel- to pebble-sized bioclastic sed-
iment.
COLLECTING STATION: RHR 227C-CS-1: Specimen: 1 living (3142); Collection Method: R.
V. “Tanguisson” utilizing a biologic dredge. Date: 11 Aug. 1971; Geographic Location: Guam, north-
east windward coast, midway between Pati Point and Janum Point, offshore from a supratidal bench;
Depth: 200 meters; Reef Zone: Apron reef along the 200 meter depth contour of the seaward reef
slope; Habitat: Probably a consolidated reef rock substrate as no sediment other than a few bioclas-
tic pebbles and cobbles was present in the dredge haul. Notes: This is the deepest depth at which liv-
ing or dead Psammocora eldredgei specimens were collected, but may have somewhat deeper as the
as the dredge was initially emplaced at 220 meters depth and was brought upslope to the 200 meter
contour depth. 

Rota Island:
COLLECTING STATION: RHR 1147-CS-6: Specimens: I living (23307) & 4 dead (23411&
30662 thru 30664); Collection Method: R.V. “Panglau Oro” utilizing a concrete breaker ball with
attached coral tangle mops. Date: 25 Oct. 1973; Geographic Location: Rota Island along the leeward
coast; Depth: 127 to 135 meters; Reef Zone: Seward reef slope; Habitat: Hard substrate veneered
with bioclastic sand, pebbles, and cobbles.
COLLECTING STATION: RHR 1147-CS-7: Specimens: 2 living (23402 & 23403) & 7 dead
(23404 thru 23410); Collection Method: R.V. “Panglau Oro” utilizing a concrete breaker ball with
attached coral tangle mops Date: 25 Oct. 1973; Geographic Location: Rota Island along the leeward
coast; Depth: 124 to 136 meters; Reef Zone: Offshore seaward reef slope; Habitat: Hard substrate
veneered with bioclastic sand, pebbles, and cobbles. 
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Pagan Island:
COLLECTING STATION: TC 84-02, STA. 12: Specimens: 21 living (24044 & 30665, USNM
1260052 & 30067 thru 30684); Collection Method: R. V. “Townsend Cromwell” utilizing bottom
coral mop. Date: 21 Feb.  1984; Geographic Location: Pagan Island, Mariana Islands, at an offshore
bank that extends off the south coast; Depth: 91 to 110 meters depth; Reef Zone: Upper peripheral
seaward reef bank slope; Habitat: Hard reef rock substrate veneered with patches of bioclastic sand,
pebbles, and cobbles.

Eleven Mile Reef Bank off the SW coast of Guam:
COLLECTING STATION: TC 78-02 (72-79) Sta. 10, String 4: Specimens: 4 living (12505,
27932, 30686, and 30687); Collection Method: R.V. “Townsend Cromwell” utilizing bottom set lob-
ster trap. Date: 28 May 1978; Geographic Location: Reef bank 11 miles off the southwest coast of
Guam; Depth: 33 meters; Reef Zone: Reef bank platform: Habitat: Bioclastic sand and rubble with
scattered coral patches (based upon previous scuba diving observations by the author). Note: This is
the shallowest depth at which Psammocora eldredgei has been recovered on the 11-Mile Reef Bank.

Galvez Bank:
COLLECTING STATION: RHR 541A-CS-1: Specimens: 3 living (10628, 10630, and 10631);
Collection Method: Scuba diving; Date: 27 Oct. 1977; Geographic Location: Galvez Bank, Mariana
Islands Archipelago; Depth: 38 to 41 meters; Reef Zone: A swale-like depression in the middle part
of the upper bank platform; Habitat: Bioclastic sand and coral rubble with abundant scattered diverse
coral patches.
COLLECTING STATION: RHR 541A-CS-2: Specimens: 3 living (10629, 30547, and 30548);
Collection Method: Scuba diving; Date: 27 Oct. 1977; Geographic Location: Galvez Bank, Mariana
Islands Archipelago; Depth: 33 meters; Reef Zone: Middle part of the upper bank platform; Habitat:
Bioclastic sand and coral rubble with abundant scattered diverse coral patches. Note: This is the shal-
lowest depth at which Psammocora eldredgei has been recovered on Galvez Bank
COLLECTING STATION: RHR 542A-CS-1: Specimens: 2 living (30539 & 30550); Collection
Method: Scuba diving; Date: 27 Oct. 1977; Geographic Location: Galvez Bank, Mariana Islands
Archipelago; Depth: 41 meters; Reef Zone: Upper steep region of the peripheral seaward slope of
the bank platform; Habitat: Bioclastic sand and coral rubble with abundant scattered diverse corals.
COLLECTING STATION: RHR 1123A-CS-1: Specimens: 11 living (22703 & 29182, USNM
1260053 & 29184 thru 29191); Collection Method: R.V. “Mom”, utilizing a biologic dredge bag.
Date: 29 Nov. 1983; Geographic Location: Galvez Bank, Mariana Islands Archipelago; Depth:
Upslope dredge haul from 366 to 146 meters; Reef Zone: Peripheral seaward reef bank slope;
Habitat: Hard reef rock substrate veneered with patches of bioclastic sand, pebbles, and cobbles.
Note: The specimens here are being listed at 146 meters depth, but they could also be from a deep-
er depth as well.
COLLECTING STATION: TC 78-02 (72-79) Sta.. 7, String 4, Trap 21: Specimens: 14 living
(27975, 27976, USNM 1260051 & 27978 thru 27988) & 23 dead (27989 thru 28001 & 30650 thru
30659); Collection Method: R.V. “Townsend Cromwell” entrapped within a bottom set fish trap.
Date: 27 May 1978; Geographic Location: Southern tip of Galvez Bank, Mariana Islands
Archipelago; Depth: 143 m depth. Reef Zone: Upper region of a peripheral seaward reef bank slope;
Habitat: Hard reef rock substrate veneered with patches of bioclastic sand, pebbles, and cobbles.
COLLECTING STATION: TC 78-02 (72-79) Sta. 7, String 9: Specimens: 3 living (12516, 27931
and 27932); Collection Method: R.V. “Townsend Cromwell” utilizing bottom set fish trap. Date: 27
May 1978; Geographic Location: Southern tip of Galvez Bank, Mariana Islands Archipelago; Depth:
143 meters; Reef Zone: Peripheral seaward reef bank slope; Habitat: Hard reef rock substrate
veneered with patches of bioclastic sand, pebbles, and cobbles.
COLLECTING STATION: TC 78-02 (72-79) Sta. 7, String 7, Trap 30: Specimens: 12 living
(12519 & 27945, USNM 1260050 & 27947 thru 27955) & 20 dead (12518 & 27956 thru 27974);
Collection Method: R.V. “Townsend Cromwell” entrapped within a bottom set lobster trap. Date: 27
May 1978; Geographic Location: Southwestern part of Galvez Bank. Galvez Bank, Mariana Islands
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Archipelago; Depth: 44 meters; Reef Zone: Bank platform; Habitat: Sand and coral rubble with scat-
tered coral patches (based upon previous scuba diving by the author on this part of the bank plat-
form).
COLLECTING STATION: TC-78-02 (72-79) Sta. 7 String 8, Trap 30: Specimens: 23 living
(28010, 28011 & 28012 thru 28032) & 20 dead (28033 thru 28052); Collection Method: R.V.
“Townsend Cromwell” utilizing bottom set fish net. Date: 25 May 1978; Geographic Location:
Southern tip of Galvez Bank, Mariana Islands Archipelago; Depth: 44 meters; Reef Zone: Upper
bank platform; Habitat: Bioclastic sand and rubble with scattered coral patches (based upon previ-
ous scuba diving observations by the author).
COLLECTING STATION: TC-78-02 (72-79) Sta. 7 String 6; Specimens: Lot 1- 22 living (28053
thru 28073 & USNM 1260044) & 26 dead (28075 thru 28100); Lot 2 – 27 living (USNM 1260046
& 28102 thru 28127) & 23 dead (28128 thru 28150); Lot 3 – 30 living (28151, USNM 1260043
Holotype & 28153 thru 28179 & USNM 1260045) & 21 dead (28181 thru 28201); Lot 4 – 28 liv-
ing (28202 thru 28227 & USNM 1260047) & 22 dead (28230 thru 28251); Lot 5 – 27 living (USNM
1260048 & 28253 thru 28278) & 19 dead (28279 thru 28297); Lot 6 – 38 living (USNM 1260049
& 28299 thru 28335) & 19 dead (28336 thru 28354); Collection Method: R.V. “Townsend Cromwell”
utilizing bottom set fish net. Date: 25 May 1978; Geographic Location: Southern tip of Galvez Bank,
Mariana Islands Archipelago; Depth: 44 meters; Reef Zone: Upper bank platform; Habitat:
Bioclastic sand and rubble with scattered coral patches (based upon previous scuba diving observa-
tions by the author). 

A large unnamed bank located SW of Santa Rosa Reef:
COLLECTING STATION: TC-78-02 (72-79) Sta. 2 North: Specimens: 1 living (12496) & 8
dead (27933 thru 27940); Collection Method: “R.V. Townsend Cromwell” utilizing bottom set fish
net. Date: 25 May 1978; Geographic Location: A large unnamed bank located SW of Santa Rosa
Reef. The tag accompanying the specimens indicate that they were collected at the north end of this
bank; Depth: 91 meters; Reef Zone: Upper peripheral slope of the bank platform; Habitat: Bioclastic
sand and rubble with scattered coral patches.

Associated Corals in the Dredge Hauls: From most of these 16 dredge hauls, as well as other hauls
from similar depths, a diverse assemblage of both zooxanthellate and azooxanthellate coral species
was present.

Description of the Specimens

To avoid confusion in terms used to describe the polyps and skeletal morphology the terminology
established by Benzoni et al. (2007), Stefani et al. (2008a), Stefani et al. (2008b) & Benzoni et al.
(2010) is used here, which in the authors opinion elegantly explains the complex morphological
skeletal development expressed in the psammocorid corals. In addition to the above 516 specimens
the Randall coral collection contains another 1031 specimens of Psammocora collected from numer-
ous geographic and habitat locations of the Pacific Ocean.

Polyps: Living polyps could only be described from specimens collected by the author at Collecting
Stations RHR 226C-CS-1 and RHR 226C-CS-2, where about half the dredged living specimens
(including the specimen from 200 m depth) survived after being place in shaded running sea water
aquaria. Upon immediately being recovered from the dredge haul their color ranged from an overall
medium brown on what appeared to be the exposed branch surfaces to tan on the underside of the
branch surfaces. In the aquaria the fully expanded polyps form concentric circles outward from
directly around the polyp mouth that is typical of all Psammocora species. The first circle of tenta-
cles are borne on the petaloid entosepta between the polyp mouth and first occurring ring of synap-
ticulae that places them within the calice or inter-calicular in position. The remaining circles of ten-
tacle are positioned outside the first occurring ring of synapticulae and thus are extra-calicular in
position, or in the sense of Benzoni et al.(2007) are termed extrapolypal tentacles. In shape fully
expanded tentacles are relatively long and thick at the base that taper upward to a slightly knobbed
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tip. Their color is a pale translucent brown with pale tan to nearly white tips. Since the corallum sur-
face topography is relatively flat and not raised into colline ridges in this species the boundary
between tentacles from adjacent polyp mouths was not distinctive. Over time the aquaria specimens
gradually acquired a darker brown color with slightly greenish tinged tentacles. At collecting stations
541-CS-1, 541-CS-2, and 542-CS-1 where eight specimens were collected by scuba diving, the
colonies did not have their polyps expanded and displayed an overall tan color. At the remaining col-
lecting stations the specimens were immediately preserved in 70 percent alcohol or 10 percent for-
malin solution in which their preserved color ranged from light brown to pale tan.  

Colony Form, Colony and Branch Size, and Depth Range: All the collected specimens display
an open arborescent branching form of crookedly diverging small branches that arise mostly from
di- to tri-chotomous stem tip divisions as shown in Figs. 2 and 3A. The overall corallite surface is
topographically rather smooth and even with no conspicuous colline ridges or excavated calices. The
branches are terete to sub-terete in cross section that at their base mostly range from 3 to 5 mm in
diameter from where they taper gradually to 2 to 3 mm in diameter one centimeter below the stem
tip. Non-dividing stem tip shapes range from bluntly rounded to tapering to a small blunt point, and
where undergoing division they may be somewhat compressed. The interval between branching
nodes is irregular and short, generally less than a centimeter. Most of the specimens consist of sin-
gle stems or compound branch clumps that display two to ten or more terminal and lateral branch-
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Fig. 2. View of 12 selected paratype and holotype (USNM 1260043 top row, fifth specimen from left to right)
specmens of Psammocora eldredgei that shows the general overall range of colony form and size, branch diam-
eter, and arborescent branching pattern. Specimen numbers with a asterisk (*) display significant thickening of
the basal branch regions by encrusting organisms. Top row left to right: Spec. 3127 Coll. Sta. RHR 226C-CS-2;
3142 Coll. Sta. RHR 227C-CS-1; 23307 Coll. Sta. RHR 1147-CS-6; 23402 Coll. Sta. RHR 1147-CS-7; USNM
1260043 Coll. Sta. TC 78-02 (72-79) Sta. 7, String 6, Lot 3. Middle row left to right: 22703* Coll. Sta. RHR
1123A-CS-1; 24044 Coll. Sta. TC 84-02, Sta. 12; 27975* Coll. Sta. TC-78-02 (72-79) Sta. 7, String 4, Trap 21;
12519 Coll. Sta. TC-78-02 (72-79) sta. 7, string 7, trap 30.  Bottom row left to right: 12516* Coll. Sta. TC 78-
02 (72-79) Sta. 7, String 9; 12505* Coll. Sta. TC-78-02 (72-79) Sta. 10, String 4; 12496* Coll. Sta. TC-78-02
(72-79) Sta. 2 North; 28010* TC-78-02 (72-79) Sta. 7 String 8, Trap 30. For details of each of the above collect-
ing stations (collection method and date, geographic collection location and depth, reef zone and habitat) see
”Description of the Collecting Stations” section.  Scale bar is 5 cm.



lets. Although dredge hauls with multiple specimens revealed a wide range in branch diameter, there
was a slight general trend for branch diameter to decrease, have fewer secondary branchlets, and dis-
play an increase in the interval between branching nodes with increasing depth. Of the living spec-
imens about three-fourths of the compound branch clumps display a freshly fractured face at their
basal end that indicates they were broken from a larger branch clump or intact colony, and about one-
fourth display a worn or encrusted basal end that indicates they were probably living unattached on
the substrate. The preponderance of broken specimens is not surprising when considering their small
branch diameter and that they were for the most part dredged and rather haphazardly collected by
using breaker balls with attached mops of netting, bottom set nets designed to catch fish, and lobster
traps. Even so, the eight colonies collected by scuba diving occurred in small aggregations of unat-
tached branch clumps. Anastomosing of adjacent branch stems is rare, with only a few cases occur-
ring where a broken living branch fragment became lodged and fused to another living branch. On
approximately half of the living specimens the living tissue was restricted to the distal one to occa-
sionally three centimeters of the branch tips (Fig. 3A), with the remaining proximal branch surfaces
somewhat swollen and thickened by encrusting bryozoans, colonial foraminifera (mostly Gypsina),
and crustose coralline algae (Fig. 2). The overall branch surfaces of most of the dead specimens were
similarly encrusted. Freshly fractured surfaces of all the branch stems revealed that immediately
below the septal surface the skeletal elements are secondarily thickened into a solid mass. 

Overall colony size is difficult to determine as most specimens consist of broken compound
branch clumps that range from 1 to 6.7 cm in length and 1 to 6.5 cm in width as shown in Fig. 2 of
selected specimens from each of the 13 dredge locations. The largest intact specimen collected was
a dead cespitose colony 6.7 cm long, 6.5 cm wide, and 4.8 cm in height that except for the branch
tips was encrusted by bryozoans and colonial foraminifera. The smallest specimens collected were
two newly settled single corallite spats less than a millimeter in diameter. 
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Fig. 3A. View of the paratype (Spec. No. 28151) that displays the typical crooked arborescent branching pattern
of Psammocora eldredgei, from Coll. Sta. TC-78-02 (72-79) Sta. 7, String 6, Lot 3 where the species was par-
ticularly abundant with 172 living and 135 dead specimens collected. Scale bar is 10 mm.



Depth range for the 304 living colonies ranged from 33 to 200 meters, of which 82 percent
occurred between 33 and 91 meters depth and 18 percent between 91 and 200 meters depth. Depth
range for the 212 dead colonies ranged from 44 to 143 meters, of which 87 percent occurred between
44 and 91 meters depth and 13 percent between 91 and 143 meters depth. To date no specimens have
been observed or collected from habitats shallower than 33 meters. Because of the depth from which
the living specimens were recovered, samples of their living and preserved tissues revealed under
compound microscopic analysis abundant zooxanthellae throughout their depth range., including the
specimen from 200 meters depth. No evidence of green or red endolithic algae was noted in the
cleaned corolla.

Corallites: In general the corallites vary considerably in diameter, number of septa reaching the
fossa, distance between calicular centers, and degree of secondary thickening of their septal and
synapticular elements between the stem tips and their basal living regions as shown in Figs. 3B and
4. At the stem tips where most new divisions occur the corallites are smaller, more crowded, gener-
ally somewhat elongated and distorted, and have thinner septal elements. Proximally from the tips
the corallites become larger, less crowded, more symmetrical in shape, and attain their characteris-
tic number of very thick petaloid and non-petaloid septa and peripheral enclosed petaloid septa. As
the thicker basal region of a branch is approached the septal and synapticular elements of the coral-
lites are also secondarily thickened. Because of such corallite variation expressed along a branch the
following corallite characteristics are those of the more representative middle living region of a
branch, similar to those shown in Fig. 4. The following measurements of the corallite elements are
derived from a suite of ten or more mature corallites that were not undergoing division. Because of
the small corallite size such measurements are given to the nearest second decimal place.

The calice diameter (peripherally limited by the first row of synapticulae) ranges from 1.40 to
2.41 mm in diameter, with a central fossa that forms a small conspicuous circular pit 0.20 to 0.34
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Fig. 3B. Detail of the upper side of a branch tip of the paratype (Spec. No. 28151 from Coll. Sta. TC 78-02 (72-
79) Sta. 7, String 6, Lot 3) that shows the less robust corallites and septa from the branch tip of a specimen with
relatively small diameter branches. Compare to Fig. 4 below. For a view of the entire specimen see Figure 3A
above. Scale bar is 5 mm.



mm in diameter. A small slender styliform columella 0.10 to 0.12 mm in diameter rises up from the
fossa floor that under magnification is minutely granulated and in height is lower than the upper mar-
gins of the surrounding circle of septa. Commonly the columella is no higher than the innermost sep-
tal dentitions. With magnification at the branch tips where the septa are not quite so crowded the
structural arrangement of the calicular elements at the fossa can sometimes be revealed that shows
small synapticulae uniting the septa around the columella and small short deeply set granulated rod-
like processes positioned horizontally at the inner end of the septa that attach to the columella. A
short distance proximally from the stem tip though, all the calicular fossa floor elements become
obscured into a solid mass around the columella by secondary thickening and presence of irregular-
ly scattered granulations. Without magnification these small granulations are not conspicuous. Both
the petaloid (entosepta) and non-petaloid (exosepta) septa within the calice are conspicuously thick-
ened, particularly the former, with the interseptal locular spaces between them reduced to mere slits
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Fig. 4. Detail of the upper side of a branch tip of holotype (Spec. No. USNM 1260043 from Coll. Sta. TC 78-02
(72-79) Sta. 7, String 6, Lot 3) that shows the more typical robust corallites with thickened closely spaced septa
of P. eldredgei. Compare to Figs. 3A & 3B above. For a view of the entire specimen see Fig. 2, top row, fifth
specimen from left to right. Scale bar is 5 mm.



0.03 to 0.04 mm wide which for the most part conceals their synapticular junctions. In vertical sec-
tion a short distance below the corallite surface adjacent septa are juxtapositioned against each other
and fused into a solid mass. Six to nine septa generally reach the fossa that are comprised of three
to four petaloid entosepta, two to three exosepta, and one to three fused duplets and triplets that may
consist of both entoseptal and exoseptal members. Occasionally as many as four septa were fused
together in a group. The petaloid entosepta are distinctly club shaped with a rounded outer margin
that range from 0.26 to 0.41 mm at their widest part and 0.65 to 0.90 mm in length. Non- petaloid
exosepta, identified as those that bifurcate before reaching the first row of synapticulae, are only
slightly narrower than the petaloid entosepta with their individual bifurcated limbs ranging from
0.15 to 0.25 mm in width. Sometimes these limbs undergo another bifurcation or a new petaloid
entoseptum is inserted between them that becomes enclosed by subsequent bifurcation and fusion of
the two exosepta limbs on each side of it. Because of the narrow separation of most corallites from
one another the septa from adjacent calices are sometimes juxtapositioned against each other, or are
separated by a narrow meshwork of exosepta and enclosed petaloid septa. Where enclosed petaloid
septa are present between corallites they are generally small granulated low flattened round to ellip-
soid mounds that are commonly incompletely distributed around the calice periphery with only a sin-
gle row generally present between adjacent calices. Some of the larger ones measured ranged from
0.12 to 0.16 mm wide and 0.29 to 0.34 mm long. Near the basal stem regions where the corallite ele-
ments are somewhat secondarily thickened the enclosed petaloid septa and their associated surround-
ing non-petaloid septa were commonly more distinguishable. 
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Fig. 5. Psammocora contigua (Specimen No. 4788): Dorsal-lateral view of an entire corallum with contorted
compressed branches. Collection Location: Guam, Pago Bay fringing reef.  Reef Zone and Habitat: Middle part
of the inner fringing reef flat platform low tide moat at less than 50 cm depth.  Scale bar is 5 cm.



The upper septal margins of both the intercalicular and extracalicular septa bear conspicuous
granulated dentitions that are compressed into paddle-shaped ridges oriented at right angles to the
radial septal plane. These paddle-shaped ridges are very closely spaced, which sometimes are so
close together they appear as a single continuum. Some of the larger longer petaloid septa can have
up to eight of them aligned along the upper septal margin that individually can be up to 0.10 mm in
thickness and 0.41 mm wide. In the wedge and club shaped septa the width of the paddle-shaped
ridges decrease in width toward the fossa, with the innermost one reduced to a small granulated pil-
lar. With magnification these paddle-shaped ridges bear numerous minute short spines and granule
clusters (centers of calcification) that taper to point and are not arranged or oriented in any particu-
lar pattern. Such granulations extend downward on the lateral septal surfaces as well. 

Because of the extremely close spacing of the septa the connecting synapticulae are difficult to
discern, but with magnification they can be generally be distinguished, particularly the first circle of
synapticulae that delimits the calice. The wall boundary between adjacent corallites is presumably
synapticulate, but other than where the septa of adjacent calices are juxtapositioned against each
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Fig. 6. Psammocora contigua: Detail view of several branches from Specimen No. 4788 shown above. Scale bar
is 10 mm.

Figure 7. Psammocora stellata: Detail view of several branches from Specimen No. 3498 shown below. Scale
bar is 10 mm.



other, it is difficult to distinguish, as the overall surface topography between the calices is relatively
flat and not raised into a ridge crests united by a distinguishable row of synapticulae that is present
in some other psammocorid species.

Etymology: This species is named in honor of the late Dr. Lucius. G Eldredge who was my thesis
chairman (1971) and a colleague at the University of Guam Marine Laboratory until he retired and
relocated to Hawai‘i.

Holotype: 
Specimen No. USNM 1260043; Figs. 2, 4. Dimensions: Entire colony collected that measures 3.1
cm long, 3.1 cm wide, and 1.56 cm in height (before being broken into two pieces to facilitate pho-
tography; Geographic Locality: Southern tip of Galvez Bank, Mariana Islands Archipelago; Depth:
44 meters; Collecting Station: TC-78-02 (72-79) Sta. 7, String 6, Lot 3; Collection Method: “R.V.
Townsend Cromwell” utilizing bottom set fish net. Reef Zone: Upper bank platform; Habitat:
Bioclastic sand and rubble with scattered coral patches; Collector: R.V. “Townsend Cromwell”
crew; Date: 25 May 1978; Holotype Location: U.S. National Museum, Washington, D.C.

Paratypes: Of the following 36 designated paratypes the specimen numbers with subscripts 1 are
located in the Randall Collection, University of Guam, Marine Laboratory; those with subscripts 2
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Fig. 8. Psammocora stellata (Specimen No. 3498): Dorsal view of an entire corallum. Collection Location:
Guam, Tumon Bay fringing reef.  Reef Zone and Habitat: Outer part of the inner fringing reef flat platform low
tide moat at less than 50 cm depth. Scale bar is 5 cm.



are located at the Bishop Museum, Honolulu, Hawai‘i; and those with subscripts 3 are located at the
Smithsonian USNM, Washington D.C. 

Specimens: 31271, 289182, & 289193 Coll. Sta. RHR226C-CS-2; 31421 Coll. Sta. RHR 227C-CS-
1; 233071 & 234112 Coll. Sta. RHR 1147-CS-6; 234021 & 234032 Coll. Sta. RHR 1147-CS-7;
227031, 291822 & 291833 Coll. Sta. RHR 1123A-CS-1; 240441, 306652 & 306663 Coll. Sta. TC 84-
02, Sta. 12; 279751, 279762 & 279773 Coll. Sta. TC 78-02 (72–79) Sta. 7, String 4, Trap 21; 125191,
279452 & 279463 Coll. Sta. TC 78-02 (72–79) Sta.7, String 7, Trap 30; 125161 & 279312 Coll. Sta.
TC 78-02 (72-79) Sta. 7, String 9; 125051 & 279322 Coll. Sta. TC 78-02 (72-79) Sta. 10, String 4;
124961 Coll. Sta. TC 78-02 (72-79) Sta. 2 North; 280101 & 280112 Coll. Sta. TC 78-02 (72-79) Sta.
7, String 8, Trap 30; 281511 & 281803 Coll. Sta. TC 78-02 (72-79) Sta. 7, String 6, Lot 3; 282022 &
282293 Coll. Sta. TC 78-02 (72-79) Sta.7, String 6, Lot 4; 280532 & 280743 Coll. Sta. TC 78-02 (72-
79) Sta. 7, String 6, Lot 1; 282523 Coll. Sta. TC 78-02 (72-79) Sta. 7, String 6, Lot 5; 281013 Coll.
Sta. TC 78-02 (72-79) Sta. 7, String 6, Lot 2; 282983 Coll. Sta. TC 78-02 (72-79) Sta. 7, String 6,
Lot 6.

Comparison of Psammocora eldredgei to Other Branching Species
A comparison of the characters of P. eldredgei with three other confirmed branching species of
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Fig. 9. Psammocora (Sp. A), (Specimen No. 78): Dorsal-lateral view of an entire corallum. Collection Location:
Guam, Tumon Bay fringing reef. Reef Zone and Habitat: Outer part of the inner fringing reef flat platform low
tide moat at less than 50 cm depth. Scale bar is 5 cm.



Psammocora is given below. Within the Mariana Islands Archipelago there are now four branching
Psammocora species that include P. contigua (Figs. 5 and 6), P. stellata (Figs. 7 and 8), and P. obtu-
sangula = Psammocora sp. A (Figs. 9 and 10), and the present newly described P. eldredgei (Figs.
2, 3A, 3B, 4). Although Stefani et al. (2008) has convincingly synonomized Psammocora obtusan-
gula (Lamarck, 1816) with Psammocora contigua (Esper, 1794), the specimens that we assigned to
Psammocora obtusangula in Randall & Myers (1983) and Randall (2003) are quite different from P.
contigua, and are presently in the process of being described in more detail as a new species in a
monograph of the corals of the Mariana Island Archipelago, which for purposes of comparison are
here being referred to as Psammocora sp. A. In comparing the characters of P. contigua, P. stellata,
and P. eldredgei branches of similar size were used. 
Polyps: Except for possible size and shape the expanded polyps of the four branching species are
remarkable similar in shape and color with the only noticeable difference being the number of rows
of tentacles associated with enclosed non-petaloid septa present between adjacent calices, and in P.
eldredgei the polyps (observed in aquaria) are somewhat thicker at the base and slightly knobbed and
pale tan to nearly white at the tip. The number of rows between calices ranges from one to eight rows
in P. contigua, one to occasionally three rows in P. stellata and Psammocora sp. A, and generally
one row to occasionally two or three in P. eldredgei.
Colony Form, Colony and Branch Size, Depth and Habitat Range, and Geographic
Distribution: In respect to colony form, size, and branch diameter; in P. eldredgei the colonies range
in size from sub-centimeter long stems to cespitose clumps 6.7 cm in diameter that display an open
laxly branching arborescent form of crookedly diverging small terete branches 2 to 5 mm in diame-
ter (Figs. 2–4); in P. contigua the colonies range from centimeter sized encrusting spats with a sin-
gle stem to 50 cm in diameter that display a wide range of laxly to compactly arranged terete to var-
iously compressed branches that mostly range from 4 to 10 mm diameter in terete to sub-terete
branches and to 15 mm or more in width in compressed branches (Figs. 5 and 6); in P. stellata the
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Fig. 10. Psammocora (Sp. A): Detail view of a nodular branch tip from Specimen No. 78 shown above. Scale
bar is 10 mm.



colonies range from centimeter sized encrusting spats with a single stem to 20 cm in diameter that
display closely spaced compact to slightly openly arranged terete branches that mostly range from 4
to 11 mm in diameter (Figs. 7 and 8); and in Psammocora sp. A the colonies range from centimeter
sized encrusting spats with a single thick nodular stem to 20 cm in diameter that display a rounded
clump of nodular tipped thick branches from 1 to 3 cm in diameter that are extensively anastomosed
below the outer surface (Figs. 9 and 10).

Depth range for the four branching species of Psammocora ranged 33 to 200 meters for P.
eldredgei, < 1 to 20 meters for P. contigua, < 1 to 5 meters for P. stellata, and < 1 to 25 meters for
Psammocora sp. A. There appears to be a distinct hiatus between the depth range of P. eldredgei and
the other three branching species of Psammocora, as none of the former have been collected or
observed in habitats shallower than 33 meters. Although most of the collected specimens of P.
eldredgei have been collected from banks where shallow habitats are absent, none have been collect-
ed from depths shallower than 89 meters from Guam, Rota, and Pagan where contiguous shallow to
deepwater water habitats are present. Because of the depth from which P. eldredgei specimens were
recovered, samples of their living and preserved tissues revealed abundant zooxanthellae throughout
their depth range.

In respect to habitat P. contigua, P. stellata, and Psammocora sp. A are all common to locally
abundant on shallow reef flat platforms where large moats of low tide perched water occur, and on
shallow fringing reef and lagoon terraces in water generally less than five meters depth, where all
three are commonly found growing beside each other and are quite easily discriminated from one
another on the basis of colony form and septal characteristics. Psammocora contigua, and Psammo -
cora sp. A are also common to widely scattered on fringing seaward reef slopes, embayment reefs,
fringing reef channels, and lagoon slopes and terraces to 10 meters depth, and uncommon to absent
in deep fringing seaward slope and lagoon habitats 20 to 25 meters depth. To date P. eldredgei is
restricted to fringing seaward reef slopes and isolated bank platforms and their associated peripher-
al seaward slopes between 33 and 200 meters depth, or possibly deeper as in the deeper upslope
dredge hauls the shallower depth has been assigned.

To date the geographical distribution of P. eldredgei is restricted to the north-south trending
Mariana Island Archipelago between latitude 18°2.5'N near the south end of Pagan Island and lati-
tude 12°42'N at an unnamed bank south-west of Santa Rosa Reef bank, a distance of approximately
600 kilometers (Fig. 1). Because of its restriction to habitats generally below scuba diving depths
and its local abundance on bank habitats it is probably more widely distributed in similar habitats
along the Mariana Island Archipelago than at the present 13 dredge and three scuba diving stations.
P. contigua that occurs in snorkeling and scuba diving depths has been collected or recorded from
all but Farallon de Medinilla in the five southernmost Mariana Islands. Psammocora stellata has
been collected in Guam and Saipan in the southern Mariana Islands. In the nine northernmost
Mariana Islands P. contigua and P. stellata were not reported by Randall (1995). To date Psammo -
cora sp. A has only been reported or collected from Guam and Saipan. 
Corallites: In P. eldredgei the calice (peripherally limited by the first occurring row of synapticu-
lae) ranges from 1.40 to 2.41 mm in diameter, which is smaller than P. stellata that ranges from 1.72
to 2.50 mm in diameter, and larger than P. contigua that ranges from 0.53 to 1.10 mm in diameter
and Psammocora sp. A that ranges from 0.42 to 0.85 mm in diameter. 

In P. eldredgei the fossa ranges from 0.20 to 0.34 mm in diameter, which is smaller than P. stel-
lata that ranges from 0.35 to 0.62 mm in diameter and larger than P. contigua that ranges from 0.11
to 0.17 mm in diameter and Psammocora sp. A that ranges from 0.18 to 0.25 mm in diameter. 

In P. eldredgei and P. contigua the columella is a small slender granulated styliform process 0.10
to 0.12 mm in diameter, which is smaller than P. stellata that ranges from 0.22 to 0.41 mm in diame-
ter and slightly larger than in Psammocora sp. A that ranges from 0.09 to 0.11 mm in diameter. 

The number of calicular septa that reach the fossa ranges from 6 to 9 in P. eldredgei and P. con-
tigua, 6 to 8 in Psammocora sp. A, and 7 to 11 in P. stellata. In P. stellata three to six small short
deeply set innermost septal denticals (false paliform lobes) are commonly present, and sometimes
one or more small granulated vertical rod-like processes are present on the fossa floor that are not
associated with the innermost septa. In P. eldredgei such false paliform lobes are rarely developed,
but occasionally one or more small granulated vertical rod-like processes are present on the fossa
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floor that are not associated with the innermost septa. False paliform lobes positioned at the inner
end of the septa are generally absent in P. contigua and Psammocora sp. A.

The inter-locular space between the septa is very narrow in P. eldredgei, moderately separated
in P. contigua and P. stellata, and widely separated (generally more than the septal width) in
Psammocora sp. A.

In P. eldredgei the three to four wedge to club shaped petaloid entosepta are present that range
from 0.26 to 0.41 mm at their widest part and 0.65 to 0.95 mm in length. In P. contigua three to four
petaloid entosepta are present that are rice grain shaped and range from 0.15 to 0.25 mm at their
widest part and 0.35 to 0.45 mm in length. In P. stellata three to four petaloid entosepta are present
that are elongated rice grain to slightly wedge or club shaped and 0.18 to 0.35 mm wide, and 0.62
to 0.95 mm long at their widest point. In Psammocora sp. A generally two to three petaloid entosep-
ta septa are present that that are thin, laminar, an rather uniform in width along their length and range
from 0.10 to 0.16 in width and 0.29 to 0.34 in length. 

In P. eldredgei three to four bifurcating non-petaloid exosepta septa are generally present with-
in the calice that are wedge shaped before dividing and only slightly narrower than the petaloid
entosepta with the individual outer bifurcated limbs narrower and ranging from 0.15 to 0.25 mm in
width. In P. contigua three to four bifurcating non-petaloid exosepta septa are generally present with-
in the calice that are wedge shaped before dividing and only slightly narrower than the petaloid
entosepta with the individual outer bifurcated limbs ranging from 0.10 to 0.15 mm in width. In P.
stellata three to four bifurcating non-petaloid exosepta septa are generally present within the calice
that are wedge shaped before dividing and only slightly narrower than the petaloid entosepta with
the individual outer bifurcated limbs ranging from 0.13 to 0.25 mm in width. In Psammocora sp. A
two to three bifurcating non-petaloid exosepta septa are generally present in the calice that that are
thin, lamina, and rather uniform in width along their length before dividing and only slightly nar-
rower than the petaloid entosepta with the individual outer bifurcated limbs ranging from 0.11 to
0.15 mm in width. 

The remaining calicular septa consist of one to three fused bi- and tri-branched forms with the
inner undivided part and outer limbs that are similar in shape and width to the respective bifurcating
non-petaloid septa in the four branching Psammocora species.

In P. eldredgei the extra-calicular enclosed petaloid and associated bifurcating non-petaloid
septa are moderately distinct with the enclosed petaloid ones generally forming one encircling row
between adjacent calices that range from 0.12 to 0.16 mm wide and 0.29 to 0.34 mm long. In P. con-
tigua the extra-calicular enclosed petaloid septa and associated bifurcating non-petaloid are very dis-
tinct with the enclosed petaloid ones generally forming one to eight encircling rows between adja-
cent calices that range from 0.15 to 0.25 mm wide and 0.35 to 0.45 mm long. In P. stellata the extra-
calicular enclosed petaloid septa and associated bifurcating non-petaloid are moderately distinct with
the enclosed petaloid ones generally forming one to two or three encircling rows between adjacent
calices that range from 0.18 to 0.36 mm wide and 0.62 to 0.91 mm long. In Psammocora sp. A extra-
calicular enclosed petaloid septa and associated bifurcating non-petaloid are not very distinct from
one another that commonly appear as a ramifying laminar meshwork with the enclosed petaloid ones
varying from one to three encircling rows between adjacent calices that range from 0.10 to 0.16 mm
wide and 0.29 to 0.34 mm long.

In P. contigua the calicular petaloid septa and extra-calicular enclosed petaloid septa are con-
spicuously raised above the level of the adjacent calicular and extra-calicular non-petaloid septa,
whereas in the other three branching Psammocora species all the calicular and extra-calicular septa
are rather even in height. 

In P. eldredgei the upper septal margins of all the septa bear up to eight conspicuous but low
granulated dentitions that are compressed into paddle-shaped ridges oriented at right angles to the
radial septal plane. In P. contigua and Psammocora sp. A the upper septal margins bear two or three
granulated dentitions, which are thin and elongated in the septal plane and not generally thickened
into paddle-shaped ridges. In P. stellata the upper septal margins bear five to seven conspicuous
granulated dentitions, which on thickened septa can be moderately compressed into paddle-shaped
ridges oriented at right angles to the septal plane. Septal dentitions of P. stellata are more extant with
a more open less compactly arranged granulation pattern than in P. eldredgei.
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The septal dentitions of all four branching Psammocora species bear short spines and granule
clusters (centers of calcification) that taper to point and are not arranged or oriented in any particu-
lar pattern. Such granulations extend downward on the lateral septal surfaces as well, which in P.
eldredgei are less conspicuous and shorter than in the other three species because of the narrow inter-
locular space between the septal elements.

Discussion
From the above comparison of the four branching Psammocora species it is apparent that P.
eldredgei is morphologically more similar to P. stellata than to P. contigua and Psammocora sp. A.
A remaining question is whether P. eldredgei represents a deep-water ecomorph of P. stellata and not
a new species, given that, for example, thin ecomorphs are typical among many scleractinian species
at greater depths (Bert Hoeksema, personal communication, June 2014). The data and analyses pre-
sented here argue for a previously unrecognized species in the contigua-stellata clade, and predict
that molecular genetic data will demonstrate that P. eldredgei represents a unique branch in that
clade. Psammocora stellata occupies very shallow water (typically less than 5 m depth), and if it had
a habitat range from shallow to mesophotic depths, populations would be found (but are not) in inter-
mediate depths, as is typical of scleractinians that range continuously from shallow to mesophotic
depths. To substantiate this the author has collected corals from over 3,000 collecting stations in the
Mariana Archipelago and has yet to find a living colony of P. stellata deeper than five meters, where-
as it is commonplace to find it at five meters or less where it is particularly abundant on shallow reef
flat platforms in less than one meter depth. Furthermore, small unattached finely branched P. stella-
ta specimens with the same branch diameter size range as P. eldredgei are commonly found inter-
mixed in the same microhabitat with robust more compactly thick-branched P. stellata specimens,
which is likely the result of most P. stellata colonies being found as loose branches intermixed with
larger rounded compact coralliths with the smaller thinner-branched ones being frequently over-
turned by wave action. Upon growing to a larger size the colonies gain a refuge in size and mass,
and are less likely to be overturned, and with their upper surface being more constantly exposed to
direct light thus develop into typical compact thicker branched rounded coralliths. Also in respect to
ecomorphic differences between species that span a continuous depth range from shallow to
mesophotic depths is that with increasing depth their skeletal elements become less calcified and
thinner, which is not case with P. eldredgei that is restricted to mesophotic depths and has relative-
ly thicker calcified skeletal characteristics than P. stellata, particularly in the nature of its thick com-
pactly arranged calicular septa. Other morphological differences between P. eldredgei and P. stella-
ta are noted in the above description of the former and comparison of P. eldredgei to other
Psammocora branching species found in the Mariana Island Archipelago. 
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