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ABSTRACT – The paper describes Hyperammina micaceus sp. nov., a distinctive new deep-water
agglutinated foraminiferan from the Porcupine Abyssal Plain (PAP), northeast Atlantic (4850 m water
depth). The new species is tiny (<1 mm long and 20–30 µm wide), with an oval proloculus which merges
smoothly into the long, tubular part of the test. The test wall is composed of a single layer of plate-like
mineral grains. Hyperammina micaceus occurs in most of the PAP cores collected between 1989 and 2002
and represents up to 4% (in one sample 18%) of the live foraminiferal assemblage in the 0–1 cm layer
(>63 µm size fraction). It tends to be more common in samples collected during the late spring and
summer (May to September), prior to the spring bloom, than in samples obtained during the autumn
(October) and the earlier part of the year (March, April), before the spring bloom. Live specimens are
concentrated in the 0–0.5 cm sediment layer but are uncommon in the overlying phytodetrital deposits and
virtually absent below 1 cm depth. J. Micropalaeontol. 23(2): 171–179, November 2004.

INTRODUCTION
Morphologically simple agglutinated foraminifera are major
constituents of deep-sea sediment communities (Snider et al.,
1984; Gooday, 1990). One important genus, Hyperammina, has
been known from deep-water environments for well over a
century (Brady, 1878). Members of this taxon have an elongate
test in which the bulb-like proloculus is followed by a long,
tubular section. In recent diagnoses, these components are
regarded as two distinct chambers (Loeblich & Tappan, 1987;
Sen Gupta, 1999). Most species of this genus are fairly robust
and measure millimetres or even centimetres in length. Also
present in deep-sea samples are a variety of much smaller
(<1 mm) and very delicate Hyperammina-like species, most of
which are undescribed.

The purpose of this paper is to describe one such species, first
noticed by the senior author in samples collected in the abyssal
NE Atlantic (BIOTRANS site) in 1986 (Gooday, 1988). The
present description is based on material obtained at a nearby site
on the Porcupine Abyssal Plain (PAP) (4850 m water depth).
Faunal studies conducted here over a period of more than a
decade (Gooday, 1996; Gooday et al., 1998; Gooday &
Rathburn, 1999) have revealed the presence of numerous
undescribed foraminiferal species, most of them simple, mono-
thalamous (single-chambered) types. Specimens of the new
species suitable for molecular analyses are not yet available
and so this description is based on traditional morphological
characters.

MATERIAL AND METHODS

The study area
The PAP BENGAL site is located in the Porcupine Abyssal
Plain, about 270 km southwest of Ireland (Fig. 1). The general
characteristics of the site are described by Rice et al. (1994),
Billett et al. (2001) and Levin & Gooday (2003). The area is
characterized by surface productivity values approaching
60 gC m–2 a�1 and is overlain by Northeast Atlantic Deep
Water (NADW) which originates in the Labrador Sea. The
winter mixing layer above the PAP is approximately 500 m deep,

leading to a sudden and substantial input of phytodetritus
following the late spring/early summer phytoplankton bloom.
These inputs are well documented by time-lapse bottom pho-
tography and sediment coring (Billett et al., 1983; Rice et al.,
1986; Bett et al. 2001). The presence of phytodetritus on the sea
floor has a major impact on all size classes of the benthic fauna
(Gooday, 2002). The metazoan fauna of the BENGAL site has
been documented in a number of studies (Thurston et al., 1994;
Rice et al., 1994; Billett et al., 2001).

Shipboard procedures
Samples for foraminiferal analyses were collected using a
multiple corer, a device that recovers simultaneously up to 12
cores with the sediment–water interface virtually undisturbed
(Barnett et al., 1984). Station data are summarized in Table 1.
The samples were collected during the period 1989–2002 as part
of a long time-series study. As soon as possible after recovery,
the cores were brought to a constant-temperature laboratory set
close to the ambient deep-sea temperature (c. 3(C). Phyto-
detritus aggregates were removed from the surface of each core
using a Pasteur pipette or a pair of flexible forceps. The sediment
was then sliced into 0.5 cm or 1 cm layers down to 2 cm depth,
followed by 1 cm layers down to 5 cm or 15 cm. All layers were
preserved separately in 10% formalin buffered with sodium
borate. In most cases, only the upper 1 cm layer and the
superficial phytodetritus deposit were examined, although
deeper layers were examined in a few samples.

Laboratory procedures
In the laboratory, the volume of each sediment layer (phyto-
detritus if present, 0–0.5 cm plus 0.5–1 cm or 0–1 cm) was
determined separately by allowing it to settle in a measuring
cylinder for several days. In the case of earlier samples (Table 1),
the entire upper one centimetre layer was analysed. Later
samples, however, were split into sub-samples using a wet
sampler splitter constructed following the design of Jensen
(1982). Two of the resulting eight sub-samples were analysed.
The samples or sub-samples were washed with tap water
through a series of sieves (mesh sizes 150 µm, 125 µm and 63 µm)
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and stained in Rose Bengal solution on the sieves overnight. The
stained fractions were placed in a Petri dish and sorted under a
binocular microscope for all ‘live’ foraminifera.

Morphological study
Specimens of the new species were preserved on cavity slides in
anhydrous glycerine for morphological studies. The maximum

Fig. 1. Location of the study site on the Porcupine Abyssal Plain.
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dimensions were measured with a micrometer eyepiece (accuracy
10 µm) fitted to a Wild M50 dissecting microscope. Selected
specimens were examined in more detail and photographed
under an Olympus model BHS compound photomicroscope or
in a LEO 1450VP Scanning Electron Microscope (SEM).

SYSTEMATIC DESCRIPTION
Recent suprageneric classifications are followed by placing the
genus Hyperammina in the Order Astrorhizida, Superfamily
Hippocrepinacea and Family Hippocrepinidae (Loeblich &
Tappan, 1987: Sen Gupta, 1999; Lee et al., 2000). Molecular
genetic studies (Pawlowski et al., 2002, 2003) suggest that many
of the higher taxa of morphologically simple foraminifera with
organic-walled (Order Allogromiida) and agglutinated (Order
Astrorhizida) tests are unnatural groupings and, therefore, this
classification system is used largely for convenience.

Class Foraminifera Lee, 1990
Order Astrorhizida Brady, 1881

Superfamily Hippocrepinacea Rhumbler, 1895
Family Hippocrepinidae Rhumbler, 1895

Subfamily Hyperammininae Eimer & Fickert, 1899
Genus Hyperammina Brady, 1878

Hyperammina micaceus sp. nov.
(Plates 1–3)

1988 Hyperammina sp. Gooday: table 2.
1995 Hyperammina sp. Gooday et al.: pl. 1, fig. D.
1996 ‘Hyperammina’ sp. 1. Gooday: table 6, p. 1421.

Derivation of name. Refers to the plate-like particles from which
the test is constructed.

Diagnosis. Test delicate but rigid, very small (length <1 mm),
consisting of elongate oval proloculus merging smoothly into
slender, cylindrical tube which follows a straight or gently
curved course; transverse partition-like structures may interrupt
the tube. Wall very thin, composed of single layer of tiny,
plate-like mineral grains. Aperture terminal and simple. Cyto-
plasm with small inclusions and single nucleus located in the
proloculus, but otherwise featureless.

Type material. The holotype (Pl. 1, fig. 1), mounted in Canada
Balsam on a glass slide, is deposited in the Palaeontology
Department, Natural History Museum, London, under registra-
tion number ZF5160. An additional 28 paratypes, registration
number ZF5161, are mounted under a separate cover slip on the
same slide.

Type locality. Discovery Station 11908, series 16, core 3
(48( 51.9#N, 16( 29.3#W, 4847 m water depth; collected
7 August 1989).

Description. The test is delicate but rigid. It is elongate, cylindri-
cal and follows a straight or slightly curved course; a few larger
specimens exhibit a kink-like feature. The 29 type specimens
(holotype and paratypes), most of which are complete, range in
length from 170 µm to 920 µm. The test consists of a proloculus,
40–110 µm (usually 60–90 µm) long and 32–45 µm (usually
c. 40 µm) wide, which occupies a variable proportion (8–44%,
usually 10–20%) of the total test length. It is usually more or less
oval in shape and merges smoothly with the main tubular part of
the test. Less commonly, the proloculus is more rounded and
clearly delimited from the tube; occasionally, it is deformed into
an asymmetrical shape. The tubular part of the test is between

Table 1. Station details

Cruise Date Station Series Latitude (N) Longitude (W) Depth (m)

Discovery 185 August 1989 11908 16 48( 51.9# 16( 29.3# 4847
32 48( 57.0# 16( 30.3# 4847
39 48( 49.9# 16( 30.1# 4845
70 48( 49.5# 16( 30.4# 4847

Challenger 79 May 1991 52701 33 48( 51.4# 16( 30.4# 4845
45 48( 51.0# 16( 30.5# 4845

Challenger 111 April 1994 53201 11 48( 51.6# 16( 29.9# 4847
27 48( 51.5# 16( 29.8# 4845

Discovery 222 September 1996 12930 4 48( 51.2# 16( 29.6# 4837
36 48( 51.2# 16( 29.7# 4837

Discovery 226 March 1997 13077 21 48( 50.0# 16( 30.5# 4845
57 48( 50.0# 16( 29.9# 4844

Discovery 229 July 1997 13200 28 48( 49.0# 16( 30.3# 4842
80 48( 49.5# 16( 28.6# 4844

Challenger 135 October 1997 54301 9 48( 50.5# 16( 31.3# 4843
14 48( 50.4# 16( 28.8# 4839

Discovery 231 March 1998 13368 4 48( 49.9# 16( 29.9# 4848
7 48( 49.9# 16( 29.7# 4844

Challenger 142 April 1999 54901 12 48( 50.2# 16( 28.7# 4837
13 48( 49.4# 16( 29.1# 4839

Discovery 237 September 1998 13627 5 48( 49.9# 16( 29.4# 4845
15 48( 49.9# 16( 29.6# 4846

Discovery 266 October 2002 15054 9 48( 50.9# 16( 29.9# 4810
14 48( 51.0# 16( 30.0# 4807
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12 µm and 32 µm (usually 20–32 µm) wide. The shape is not
smooth; rather, the width is slightly and irregularly variable and
there is often a distinct and rather abrupt increase in width
between a quarter and halfway along the length of the test (Pl. 1,
figs 2–4; Pl. 2, fig. 1). Immediately before the distal end, the tube
tapers towards the aperture. The aperture itself is often con-
stricted (Pl. 1, figs 6, 7) and, occasionally, the end appears to be

completely closed. A lump of protoplasm may be present
immediately outside the aperture and the distal end of the tube
is sometimes covered in loose, fine-grained, detrital material.

In the holotype, the tubular part of the test exhibits two
transverse structures that appear to be internal partitions. A
similar structure was visible in one of the 28 paratypes. The
unstained cytoplasm is white or light yellow in colour and

Explanation of Plate 1.
Hyperamminia micaceus sp. nov. fig. 1. Holoytype, reg. no. ZM5160. figs 2–7. Paratypes, reg no. ZM5161: 2–5, complete tests; 6, detail of apertural
end with protruding cytoplasm; 7, detail of apertural end of specimen illustrated in fig. 5 showing partial closure. Figs 1–5 taken using normal bright
field illumination; figs 6–7 taken using Nomarski Interference Contrast. Scale bars: 100 µm (figs 1–5); 25 µm (figs 6–7).
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contains fine small inclusions and occasional larger dark-
coloured particles. A nucleus (diameter 12–20 µm) is sometimes
visible within the proloculus.

The test wall is very thin (<1 µm) and consists of plate-like
mineral grains, irregular in outline and <10 µm, typically
3–8 µm, in maximum dimension (Pl. 2, figs 5, 6). The plates
overlap to some extent and, in places, are arranged in an
imbricated pattern, although the wall is probably never more
than 2–3 grains thick. Both outer and inner surfaces are slightly
rough.

Variation. The description given above is based mainly on the
type material. Specimens from other PAP samples are similar to
the types. Eleven complete specimens range in length from
240 µm to 920 µm. The proloculus is 20–120 µm (usually

60–100 µm) long, 20–50 µm (usually 40 µm) wide and occupies
10–38% (usually 15–30%) of the total length of the test. A very
long specimen (L=1060 µm) occurred in the sample from Station
13077#21 (Pl. 3, fig. 1). Transverse partitions are generally more
common and developed more clearly than in the type material,
appearing as distinct lines across the test interior (Pl. 3, figs 2, 5).
Of 63 specimens examined in detail, 26 had no visible partitions,
34 had one, two had two and one had four. The partitions often
occur at the point where the proloculus joins the tubular section
or at about two-thirds of the length of the tube towards the
distal end. Occasionally, single coarse sand grains or diatoms are
scattered on the exterior of the test.

Specimen counts are based on tests that include a proloculus,
but broken tests without a proloculus are often common
(Table 2). These tubular fragments vary in width but, typically,

Explanation of Plate 2.
Hyperamminia micaceus sp. nov., scanning electron micrographs of unregistered specimens. figs 1, 2. Complete specimen and detail of proloculus
(Station 13627#5). fig. 3. Proloculus of second specimen (Station 13627#5). fig. 4. complete specimen (Station 13200#80). figs 5, 6. Details of broken
end showing construction of wall (Station 13200#80). Scale bars: 100 µm (figs 1, 4); 20 µm (figs 2, 3); 10 µm (figs 5, 6).
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are rather slender (Pl. 3, fig. 3). The end of one fragment from
Station 13077#21 was constricted and gave rise to a short,
stolon-like extension (Pl. 3, fig. 4), possibly the result of an
interruption in growth.

Remarks. This tiny species is much smaller (<1 mm) than most
other species of Hyperammina (e.g. see Brady, 1884; Cushman,
1918; Höglund, 1947; Zheng & Fu, 2001). The very thin test wall
composed of a single layer of plate-like mineral grains is also
distinctive. Members of this genus usually have a wall consisting
of several layers of particles, usually sand grains or sponge
spicules (Hofker, 1972). The most similar species is probably
H. tenuissima Heron-Allen & Earland, 1922, which reaches a
length of 1.5 mm, according to the original description of the
type material from 1740 m depth in the Ross Sea. The specimen
of H. tenuissima illustrated by Zheng & Fu (2001, pl. IX, fig. 3
therein) measures just over 0.5 mm and closely resembles

H. micaceus in general shape as well as in size. However,
Heron-Allen & Earland’s (1922) description suggests that the
proloculus of H. tenuissima is more bulbous than in the new
species, while the test wall is brown in colour and has a smooth,
polished surface. Hyperamminia magnilocula Zheng & Fu, 2001,
from 1010 m depth in the South China Sea, is another small
species (length 1.63 mm), similar in shape to H. micaceus (Zheng
& Fu, 2001, pl. IX, fig. 4 therein) but with a test composed of
loosely agglutinated, very fine sand grains rather than plate-like
particles. Lacroix (1928) described Hyperammina dubia, a
species a few millimetres in length, from 30–40 m water depth off

Monaco. In this case, the test tapers to a point at the proximal
end and is composed of sand grains.

Samples from the PAP and other deep-sea sites often yield a
number of other very small (length <1 mm), undescribed,
Hyperammina-like species. Such forms have also been observed
in coastal waters around Svalbard (Gooday et al., unpublished).

Explanation of Plate 3.
Hyperamminia micaceus sp. nov., unregistered specimens from Stn 13077#21, mounted in glycerol. fig. 1. Unusually long individual. fig. 2. Short,
complete individual with transverse, partition-like feature (arrowed). fig. 3. Three fragmentary specimens lacking proloculus. fig. 4. Tubular
extension at end of fragmentary specimen. fig. 5. Specimen with partition-like structure (arrowed). Scale bars: 100 µm (figs 1–3, 5); 25 µm (fig. 4).
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Unlike H. micaceous, however, they have soft, flexible, very
finely agglutinated walls and tubular sections that increase
smoothly in width. These tiny foraminiferans are probably a
widespread but overlooked component of benthic assemblages
in many muddy marine sediments.

Species of Hyperammina raise interesting questions regarding
the distinction between the single- and multi-chambered organ-
ization of foraminiferal tests. Molecular evidence suggests that
some species branch within the radiation of monothalamous
(single-chambered) foraminifera (Pawlowski et al., 2003)
whereas morphology-based diagnoses (e.g. Loeblich & Tappan,
1987; Sen Gupta, 1999, table 2.1 therein) regard Hyperammina
as two-chambered, the proloculus being the first chamber and
the tubular extension the second. In fact, the boundary between
these two test components is often not clear. They tend to merge
into each other and neither resembles the chambers of typical
multi-chambered taxa which are separated by walls perforated
by foramina. The transverse partitions visible in some specimens
of H. micaceus do subdivide the tube into two or more compart-
ments, but these structures are not always present and have
no expression on the test exterior. Similarly, the variations in
width along the length of the tube are too slight and irregular
to be regarded as chambers. On balance, Hyperammina is
best considered as a tubular monothalamous taxon in which
the closed proximal end of the tube is expanded to form a
bulb-like structure. In many respects, it resembles the genus

Bathysiphon, some species of which also exhibit internal trans-
verse partitions and irregular fluctuations in width (Gooday
et al., 1992).

ABUNDANCE AND MICROHABITAT OCCUPANCY
Hyperammina micaceus appears to be a fairly widespread com-
ponent of abyssal assemblages in the northeast Atlantic. In
addition to the type locality on the PAP, it occurs at the
BIOTRANS Site (47(00#–47(30#N, 19(00#–20(00#W, 4450 m)
(Gooday, 1988, as Hyperammina sp.) and at a shallower water
depth (2880 m) in the Iceland Basin (Gooday et al., 1995, as
Hyperammina sp.).

The new species occurred in all except three of the 24
examined multicore samples collected at the PAP site between
1989 and 2002 (Table 2). It usually constituted <4% of the live
assemblage (0–1 cm layer, >63 µm size fraction), except in one
sample (11908#16, core 3) where it made up 18.2%. Hyper-
ammina micaceus tended to be more common in the summer
months, following the spring bloom, than later in the year or
prior to the spring bloom. Samples collected in May (Stn 52701),
July (Stn 13200), August (Stn 11908) and September (Stns
12930, 13368) yielded between 13 and 52 specimens (mean 21.8,
SD 11.18, n=14), representing between 0.74% and 4.0%, in one
case 18.2% (Stn 11908#16, core 3), of the live foraminiferal
assemblage. Samples collected in October (Stns 54301, 15054),
March (13077) and April (53201, 54901) yielded between 0 and

Table 2. Absolute and relative abundances of Hyperammina micaceous sp. nov. in multicorer samples from the Porcupine Seabight.

Station Date n % total Comments

Proloc. Frags

11908#16: August 1989
core 3 52 15 18.2 A few phytodetrital lumps
core 7b 25 ND 1.60 1–5 mm layer of phytodetritus
core 8b 22 ND 3.01 Patchy layer of phytodetritus
11908#32 August 1989 13 ND 2.31 c. 25 phytodetrital lumps
11908#39 August 1989 31 18 3.97 c. 35 phytodetrital lumps
11908#70 August 1989 15 4 2.47 No visible phytodetritus
52701#33a May 1991 16 ND 2.47 No visible phytodetritus
52701#45 May 1991 15 ND 1.87 2–5 mm layer of phytodetritus
53201#27a April 1994 0 0 0 No visible phytodetritus
53201#11 April 1994 0 0 0 No visible phytodetritus
12930#4 September 1996 8 5 2.21 Large worm cast
12930#36 September 1996 13 36 1.68 Single large phytodetrital lump
13077#21 March 1997 14 30 0.97 No visible phytodetritus
13077#57 March 1997 10 50 1.45 No visible phytodetritus
13200#28 July 1997 25 11 2.92 A few small phytodetrital lumps
13200#80 July 1997 15 ND 1.39 One large phytodetrital lump
54301#9 October 1997 18 11 1.73 ND
54301#14a October 1997 4 ND 0.31 ND
13368#4a March 1998 12 ND 0.88 No visible phytodetritus
13368#7a March 1998 4 ND 0.50 No visible phytodetritus
13627#5a September 1998 36 ND 2.64 No visible phytodetritus
13627#15a September 1998 16 ND 0.74 No visible phytodetritus
54901#12a April 1999 4 ND 0.26 ND
54901#13a April 1999 8 ND 0.56 ND
15054#9a October 2002 4 ND 0.31 ND
15054#14a October 2002 0 ND 0 ND

Numbers of specimens with a proloculus and fragments without a proloculus are given separately. The percentages in column 5 are based on
specimens with a proloculus only. ND, no data.
a1/4 sub-samples
bsyringe sub-samples
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18 species (mean 7.0, SD 5.71, n=10), representing 0–1.7% of the
total assemblage. However, there was no clear relationship
between the abundance of H. micaceus and the presence of
phytodetrital deposits. For example, at Station 11908#16,
the species was more common in core 3, which yielded only a
few phytodetrital aggregates, than in cores 7 and 8 where
phytodetritus formed a distinct surface layer.

Hyperammina micaceus mainly occurs in surficial sediment
layers. In samples from Stns 12930, 13077, 13200 and 54301, in
which the top 1 cm layer was divided into half-centimetre
intervals, specimens were always more abundant in the 0–0.5 cm
layer than in the 0.5–1.0 cm layer, and few occurred in the
sediment pipetted from the core surface and the overlying
phytodetritus layer (where present) (Table 3). Samples from Stns
52701 and 11908 were divided into 1 cm horizons (Table 3). In
two of these cores (52701#45 and 11908#16), the majority of
specimens were concentrated in the sediment immediately
beneath the phytodetrital layer. Two other cores (11908#39 and
70) were sorted for live foraminifera to 10 cm depth; in one case,
two live specimens of the new species were recovered from the
3–4 cm layer.
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