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AB STRACT: De scribed herein is a new liv ing ag glu ti nated foraminifer found at the shelf edge at the is land of San Sal va dor, which is lo -
cated on a small, iso lated car bon ate plat form at the east ern mar gin of the Ba ha mas. All spec i mens come from the Doolittle’s Grotto dive
site on the south west ern tip of the is land at Sandy Point and from one size frac tion (0.5mm) of one sam ple, taken at 43.3m. Named
Geracia bahamensis n. gen. n. sp. in honor of Dr. Don ald and Kathy Gerace, found ers of the is land’s Gerace Re search Centre, and for the
Ba ha mian is lands, the spe cies is an elon gate, subtriangular, coarsely ag glu ti nated form with tu bu lar cham bers in triloculine ar range ment
and hav ing an oval ap er ture. The thin wall con sists of car bon ate sand and silt grains ce mented by an or ganic ma trix.  The taxon is pro vi -
sion ally clas si fied in the Fam ily Trilocularenidae Mikhalevich and Kaminski 2008 but lacks a tooth or ex ter nal flap.

INTRODUCTION

The outer mar gins of car bon ate plat forms have re ceived rel a -
tively lit tle re search at ten tion in actualistic stud ies of West In -
dies ben thic foraminifera when com pared to the many stud ies
done in the shal low wa ters of the plat form top (e.g., Bock 1971, 
Todd and Low 1971, Wantland 1974, Brasier 1975, Buzas et al. 
1977, Hallock et al. 1986, Martin 1986, Mar tin and Lid dell
1988, Culver 1990, Hallock and Peebles 1993, Fujita and
Hallock 1999, and Wil son and Ramsook 2007). This is un der -
stand able given the lo gis ti cal dif fi cul ties im posed by dis tant
sites with rel a tively deep wa ter and the fact that shore-to-
 shelf-edge transects used in dis tri bu tional stud ies typ i cally have 
only a few sta tions at the plat form mar gin (e.g., Rose and Lidz
1977 and Gischler et al. 2003). A re cent ex cep tion to the lack of 
re search done in this zone is the sub mers ible-based SETI pro -
gram, which in volves epibionts in clud ing en crust ing foram -
infera off Eleuthera Is land, Ba ha mas (Walker et al. 2001, White 
2002).

The pres ent study is part of on go ing re search at the plat form
mar gin (Lewis and Tichenor 2008a, 2008b) at San Sal va dor, a
small, iso lated plat form lo cated at the east ern edge of the Ba ha -
mian chain (text-fig. 1A). Here the shelf edge is readily ac ces si -
ble to di rect ob ser va tion via SCUBA be cause the “wall” at the
plat form mar gin typ i cally be gins in wa ters only 12-15m deep
and is lo cated as close to shore as 300m.

At San Sal va dor, as else where (e.g., Rose and Lidz 1977,
Hallock and Glenn 1986, Mar tin and Lid dell 1991), ag glu ti -
nates play a prom i nent role in foraminiferal as sem blages at the
plat form mar gin. Prior re search at the is land (Lewis 2004,
Lewis and Tichenor 2008a) has es tab lished the oc cur rence of
some spe cies pre vi ously re ported in much deeper wa ter:
Liebusella soldanii (100m and 200m), Reophax bermudezi
(100m), and Dusenburyina sp. (Hofker 1969). The pur pose of

the pres ent pa per is to for mally de scribe a new ge nus and spe -
cies, found to date only in rel a tively deep wa ter at the plat form
mar gin.

COL LECT ING SITE, METH ODS, AND FAU NAL
CON TEXT

All known spec i mens of the new taxon are from a dive site at
the south west ern tip of the is land known as Doolittle’s Grotto
(text-fig. 1B). At this site, the plat form edge is a grad ual slope
from a depth of 9m to 43m with two, shore-par al lel coral-reef
ridges be gin ning at a wa ter depth of ap prox i mately 21 me ters.
Al though dis sected by cre vasses and tun nels, the reef ridges act
as a par tial bar rier to shelf-sed i ment trans port, so that in dig e -
nous foraminifers can be sam pled at the reefs and in the slope
be low. Seafloor sed i ment sam ples were re cov ered at depths of
12.2m (above the reefs), at 39.6m, and at 43.3m by SCUBA in
June 2006. Sed i ment sam ples were fixed in buf fered for ma lin
for re turn to Au burn Uni ver sity, where they were rinsed with
tap wa ter, air dried, and sieved at 1 phi in ter vals. Foraminifera
were picked from the 1mm, 0.5mm, and 0.25mm frac tions. 

The sam ple from 43.3m had the high est abun dance of well-pre -
served foraminifera. The foraminiferal as sem blage, de rived in
part from the reef ridge above, in cludes abun dant and well pre -
served Amphistigina gibbosa and Planorbulina sp., and a di -
verse as sem blage of ag glu ti nates. Valvulina oviedoiana,
Reophax bermudezi, and Liebusella soldanii dom i nate the ag -
glu ti nates, with lesser amounts of Geracia bahamensis,
Placopsilina sp., Textularia agglutinans, and Bigenerina sp. All 
known spec i mens of Geracia bahamensis were found in the
0.5mm frac tion at this site. Even here, the spe cies was rare, ac -
count ing for only ap prox i mately 2% of to tal tests re cov ered
from the frac tion. Tests were coated with gold and ex am ined
with a Zeiss EVO 50 vari able-pres sure scan ning elec tron mi cro -
scope. In ad di tion to stan dard thin-sec tions with tests im preg -
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nated with Spurr’s resin (Spec trum Petrographics, Inc,
Van cou ver, Wash ing ton), ad di tional ori ented tests were im -
preg nated us ing Spurr’s resin (at low vac uum), sec tioned by the 
au thor, and ex am ined us ing a Leica Z16 Im ag ing Sys tem. The
suprageneric clas si fi ca tion used be low is that of Mikhalevich
and Kaminski 2008.

SYS TEM ATIC DE SCRIP TION

Sub class MILIAMMINANA Mikhalevich 1980
Or der SCHLUMBERGERINIDA  Mikhalevich 1980
Fam ily TRILOCULARENIDAE Mikhalevich and Kaminski

2008

Ge nus Geracia Lewis n. gen.

Type spe cies: Geracia bahamensis Lewis n. sp.

Di ag no sis: Test flask-shaped (subtriangular), typ i cally with a
bilobed base and slightly con vex sides. Wall coarsely ag glu ti -
nated, one to a few grains in thick ness, and bound by an or ganic
ma trix.  Tu bu lar cham bers in triloculine ar range ment; ap er ture
an elon gate oval lack ing an in ter nal tooth or ex ter nal flap and
lo cated at the end of the last-formed cham ber. 

Re marks: The Fam ily Trilocularenidae was es tab lished by
Mikhalevich and Kaminski 2008 for schlumbergerinids with
triloculine coil ing as in Triloculina. The two in cluded gen era,
Trilocularenida Loeblich and Tappan 1995 and Fals aggluti -
nella Loeblich and Tappan 1994, both have an ap er tural tooth of 
some kind, al though in the case of Trilocularina the tooth is
formed by an ex ter nal fold of the body wall. As the pres ence or
ab sence of a tooth var ies within fam i lies (Mik halevich and
Kaminski 2008), in clu sion of Geracia in this fam ily is war -
ranted based on its triloculine cham ber ar range ment. 

Ex ter nally, Geracia re sem bles Nouria Heron-Allen and Earland 
1914, but the lat ter has a cham ber ar range ment char ac ter ized by 
an early polymorphine spi ral fol lowed by a biserial phase with
al ter nat ing cham bers ap prox i mately one-half the length of the
test.  

Oc cur rence: Ho lo cene; Ba ha mas.

Der i va tion of name: The ge nus name is in honor of Dr. Don ald
and Kathy Gerace, found ers of the Gerace Re search Centre, San 
Sal va dor, Ba ha mas, as a trib ute to their three-plus de cades of
ser vice to the re search com mu nity.

Geracia bahamensis Lewis n. sp.
Text-Fig ure 2; Plate 1, fig ures 1-9.

Di ag no sis: Monotypic: see di ag no sis for ge nus.

Ma te rial:  The orig i nal hypodigm con sisted of over 60 com -
plete tests and a few test frag ments; ap prox i mately 20 tests were 
sac ri ficed dur ing ex am i na tion.  All in di vid u als were re cov ered
from the 0.5mm-size frac tion in spite of ef forts to find smaller
spec i mens in the 0.25mm and 0.125mm frac tions. All com plete
tests are well pre served and were ap par ently live at the time of
col lec tion or had died re cently, as all have in tact or ganic ma te -
rial. 

Type lo cal ity: Doolittle’s Grotto dive site, near Sandy Point,
San Sal va dor, Ba ha mas, 23° 56.742’ N, 074° 34.336’ W.
Seafloor sed i ment at a wa ter depth of 43.3m.  

Type spec i mens: Holotype (USNM 538748) and paratypes
(USNM 538749-538758) are de pos ited in the micro -
palaeontological col lec tions of the United States Na tional Mu -
seum of Nat u ral His tory, Wash ing ton, D.C.  Ad di tional
paratypes, not fig ured, are de pos ited at the Nat u ral His tory Mu -
seum, Lon don.
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TEXT-FIG URE 1
A. The is land of San Sal va dor on the east ern edge of the Ba ha mas. Plat -
forms (gray) are less than 200 m be low sea level.
B. Doolittle’s Grotto lo cated off the west ern tip of Sandy Point.



De scrip tion: Test free, elon gate (length at least twice max i mum 
width); size ranges from ap prox i mately 700µm to1400µm in
length. Test out line in lat eral view is flask-shaped (sub -
triangular), ta per ing from base to ap er ture, typ i cally with
slightly con vex sides, and with out a neck in larger spec i mens
(Pl. 1, figs. 4, 9); smaller tests may have a more dis tinct neck
(Pl. 1, figs. 2, 8). Base is typ i cally bilobed or flat but may be
rounded, es pe cially in smaller in di vid u als. Trans verse out line is 
con spic u ously to sub tly trilobed. Cham bers are tu bu lar, round
to oval in cross sec tion, with new cham bers over lap ping pre vi -
ous ones. Su tures be tween cham bers are ob scure. Cham ber ar -
range ment is triloculine with the fi nal three cham bers vis i ble on 
the ex te rior; the axis of each cham ber is lo cated 120-de grees
from the ad ja cent cham ber (text-fig. 2). Dis sected and
sectioned tests show walls in the in te rior of the test, but the
exact con fig u ra tion of early formed cham bers is un clear
(text-fig ure 2D. Wall is coarsely ag glu ti nated, with the larger
grains con sist ing of rounded, fine to very-fine car bon ate sand.
These large grains stand in high re lief, with in ter ven ing,
lower-el e va tion spaces oc cu pied by very-fine sand and silt.
Wall is only one large grain or a few small grains thick, with
grains ce mented by an or ganic ma trix. Ap er ture is an elon gate
oval at the end of the last-formed cham ber. The ap er ture’s edge
lacks denticles or a tooth. The long axis of the ap er ture is typ i -
cally at an an gle to the plane in ter sect ing the larg est two cham -
bers. 

Re marks: The thin, poorly ce mented na ture of the wall makes
Geracia bahamensis a frag ile foraminifer; many spec i mens
were bro ken by han dling with a wet brush dur ing ex am i na tion
and mount ing on SEM stubs. Im mer sion of a test in a 1:4 so lu -
tion of so dium hypochlorite (Clorox) and dis tilled wa ter re -
sulted in a nearly com plete dis so ci a tion of the com po nent
grains within 45 min utes. This and petrographic thin-sec tion
study in di cate that the ce ment is pre dom i nantly or wholly or -
ganic. Ef forts to ex am ine the test in te rior by dis sec tion usu ally
re sulted in ex ten sive dis in te gra tion of the test. How ever, par tial
in te rior walls were seen along the lat eral sides at the junc tion of
the two larg est cham bers and were par tic u larly well pre served
in the basal area of the test. Sec tion ing of tests fol low ing im -
preg na tion by Spurr’s resin re veals in te rior walls of the 3 large
cham bers and ad di tional test walls in the cen ter, which sug gest          
prior triloculine ar range ment (text-fig ure 2D). Thus, growth of
the spe cies in volves more than the three cham bers vis i ble in the
ex te rior. Al though the de tailed ar chi tec ture of the ear li est
formed test is not clear at pres ent, the fact that known tests dis -
play 3 vis i ble cham bers through out a sub stan tial size range sug -
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TEXT-FIG URE 2
A. Lon gi tu di nal thin-sec tion (crossed nichols) show ing the thin wall
with grains ce mented by an or ganic ma trix. Ap er ture (a) at right. Note or -
ganic res i due (r) in side the test and par tial in te rior wall (w) at base (left).

B. Oblique view of dis sected spec i men (Paratype USNM 538755),
show ing trilobed out line and in te rior cham ber walls (w) at ar rows. Ap er -
ture (a) is in fore ground.

C. De tail of pre vi ous fig ure. Note wall made up of sin gle grains weakly
ce mented to gether by or ganic ma trix (om).

D. Trans verse sec tion of the base of a test im preg nated in a Sprurr’s resin
stub and ground from the base such that view is to ward ap er ture. Solid
cir cles sug gest the 3 cham bers vis i ble from the out side of the test, and
dashed cir cles in di cate smaller, ear lier formed cham bers. 



gests that growth con tin ues in triloculine ar range ment
fol low ing the for ma tion of the proloculus, as it does in
Trilocularena. The new taxon is dis tinct from Trilocularena
and Falsagglutinella, as in di cated by its flask-like shape and
coarse grains as well as the lack of a tooth or ex ter nal flap. Al -
though it re sem bles Nouria in lat eral out line and grain size, the
two gen era dif fer in cham ber ar range ment.  

Oc cur rence: Ho lo cene; Ba ha mas.

Der i va tion of name: The spe cies name bahamensis re fers to the
Ba ha mian is lands, the only known lo ca tion of the spe cies at
pres ent.
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PLATE 1
Geracia bahamensis n. g. and n. sp. Scale ap plies to all fig ures.

1-2 Small est known spec i men, Paratype USNM  538749. 
1. Ap er tural view. 2. Lat eral view, show ing con vex
sides, rounded base, and neck.

3-4 Holotype spec i men, USNM 538748. 3. Ap er tural
view with slight rise (top), formed by small est cham -
ber, and oval ap er ture.  4. Lat eral view show ing out -
line typ i cal for the spe cies; note lack of dis tinct su tures 
be tween cham bers and slightly bilobed base. 

5 Paratype USNM  538750. Ap er tural view shows dis -
tinct triloculine out line and canted, oval ap er ture. Su -
per im posed cir cles and lines show how well cham ber
ad di tion can be mod eled by 3, tu bu lar cham bers added 
at 120 de grees to each other.

6 Ap er tural view of Paratype USNM  538751, with very 
dis tinct 3-lobed out line caused by un usu ally large
cham ber at top.

7 Rel a tively small spec i men (Paratype USNM  538752) 
show ing lat eral view of  2-cham bered side. Note
slightly bilobed base and short neck. 

8 Paratype USNM  538753, which is un usual in its
rounded out line and dis tinct neck.

9 Lat eral view of a rel a tively large spec i men (Paratype
USNM  538754) with the subtriangular  out line dis -
played by the vast ma jor ity of known spec i mens. 
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