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Technitella (Norman, 1878) from Plymouth Sound, 
South Devon, U.K. 

PAUL CASTIGNEITI, MALCOLM B. HART and CATHERINE J. MANLEY 
Department of Geological Sciences, University of Plymouth, Drake Circus, Plymouth PL4 8AA, u.K. 

ABSTRACT 
A total of 150 surface samples were collected from Plymouth Sound during December 1993 to 
November 1994 as part of a doctoral research study. A total of 141 taxa, the majority of which 
were identified to species or variety level, were recorded. The hyaline tests were most abundant 
(81 taxa), whilst porcellaneous and agglutinated forms comprised 30 taxa each. The agglutinated 
foraminifera were present living and dead in all environments, although they typified the low 
energy muds and very high energy gravel environments. The most abundant agglutinated species 
are common British species such as Eggerelloides scabrum, Textularia sagittula and Clavulina 
obscura. 

Several species (live and dead) of technitellids were recorded from the high energy sand and 
gravel environments of Plymouth Sound. These include Technitella legumen whose elongate 
cyclindrical or conical tests were often found attached to large pebbles and shell fragments, 
Technitella teivyensis whose spherical, free, tests were observed in a range of sediment types and 
two unidentified species of technitellids which were also recorded in the sand and gravel 
environments. All are constructed, almost exclusively, of sponge spicules. This group of taxa 
exhibits reasonable abundance and diversity within the high energy shell gravel environments of 
Plymouth Sound. The technitellids, however, comprise a relatively small proportion of the 
Plymouth Sound fauna, but exhibit excellent potential for further study both to establish their 
biology and a clearer taxonomy for the various species/varieties recorded. 

INTRODUCTION 
Technitella (Norman, 1878) is a genus of benthic 
foraminiferid characterised by a wall constructed 
with sponge spicules and some quartz gains. Records 
in the literature indicate a world-wide distribution 
in marine sediments. In the paper defining the genus, 
Norman (op.cit.) also described a number of species 
of Halyphysema Bowerbank (1862) and another new 
genus, Marsipella. In recent years Haman (1966, 
1967) and Haynes (1973) have discussed Technitella 
and its relationship with Halyphysema. New, 
beautifully preserved material has now been found 
in samples from Plymouth Sound and this is now 
described, together with a review of the genus. 

Physiography of Plymouth Sound 
Plymouth Sound is the drowned estuary (ria) of the 
River Tamar which forms much of the border 
between the counties of Devon and Cornwall in 
Southwest England. It is located immediately to the 
south of the city of Plymouth (Figure 1). 

The shores of Plymouth Sound are characterised 
by steeply dipping slates, sandstones and limestones 
with only occasional, small, gravelly or sandy 
coves. The exceptions to this are the estuaries of the 
Plym and Lynher (tributaries of the Tamar) which 
are fringed with mud flats. The average water 

depth of the Sound is about 8 metres. The western 
side of the Sound is shallower, particularly at 'The 
Bridges', where it is less than 5 metres while east
ern and southern areas are 8-15 metres deep. At the 
northern end of the Sound the water depth increases 
to 40 metres over the palaeo-Tamar rock channel. 
The tidal range for Plymouth Sound is 4.7 metres for 
the Mean Spring Tides and 2.2 metres for the Mean 
Neap Tides (Admiralty Hydrographic Office 
figures). 

Two rivers flow into Plymouth Sound, the largest 
being the Tamar with a recorded maximum flow of 
321.56 m3s. and minimum flow of 0.58 m3s. The Plym, 
which enters from the north-east, has a maximum 
recorded flow of 31.01 m3s. and a minimum flow of 
0.12 m3s. (South West Water, 1979 records). The 
Tamar contributes some fine sediment and minerals 
in solution (Butler & Tibbitts, 1972). No published 
information is available for the River Plym; its size 
and the nature of the catchment area suggest that 
little natural sediment is associated with it but 
because it drains many of the china clay pits of 
south-west Dartmoor considerable sedimentation of 
china clay has occurred both in the estuary and the 
adjacent part of the Sound. Whitepatch, an area on 
the eastern side of the Sound, takes its name from 
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Figure 1. Sediment distribution map of Plymouth Sound and the position of some of the sampling locations used on a regular 
basis during the investigation (1994-1996). Location 15 is 'Whitepatch', so named because of the abundance of china clay in 
the area. 

the china clay particles often seen in suspension in 
that area. 

In 1812, because of the continual hazard to ship
ping, the construction of the breakwater began and 
this was completed in 1827. In subsequent years the 
lighthouses were built, concrete shields were added 
and gabions were dropped to reinforce the 
Breakwater (Merratt, 1980). The 1.7 km breakwater 
wall restricts the amount of energy received by the 
Sound, particularly behind the Breakwater where 
muddy sediments have accumulated. 

The salinity of the Sound exhibits a small 
amount of variation (a maximum of 5% or 6%) both 
spatially (from the estuary mouths to the 
Breakwater) and temporally (as a result of season
ality). The lowest salinity readings are generally in 
the winter after heavy rain and particularly at sta
tions closest to the estuaries; Barn Pool near the 
mouth of the Tamar recorded a salinity of 29.5%0 in 
November 1994. The average salinity of the Sound 
during a recent survey (in 1994) was 34.5%0. 

Sea temperature in Plymouth Sound lags behind 
that of the open sea (it warms and cools slightly 
after that outside the Breakwater). Temperatures 
within the Sound have a slightly higher maximum 
and lower minimum during summer and winter (Lee 

& Ramster, 1981). The last recorded temperatures 
from Plymouth Sound in 1971 reached a maximum 
summer temperature in July of 17°C and a minimum 
winter temperature of 8.7°C in February (Southward 
& Butler, 1972). During this present study tempera
tures varied little over the 12 stations used, reach
ing a peak at the end of July 1994 of 16.7°C and a low 
in February 1994 of 8.8°C. 

The distribution of sediments within the Sound 
(Figure 1) has been investigated by FitzPatrick 
(1990, 1991) who used both airborne and satellite 
data backed up by direct sampling (by diving). The 
sample locations used in this survey are also 
indicated in Figure 1. 

Original Definition of Technitella 
The paper that originally defined Technitella was 
written by the Rev. A.M. Norman in 1878. It was, in 
fact, a paper on the genus Haliphysema, but 
Norman introduced Tec1mitella with the heading: 
"On two new Genera perhaps related to 
Haliphysema". It must be noted that Norman (1878) 
always spelt the genus with an 'i' despite the origi
nal definition of Halyphysema by Bowerbank 
(1862) being spelt with a 'y'. Technitella was, 
therefore, from the outset defined as a genus closely 
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related to Halyphysema. The original definition of 
the genus TecJl11itella (after Norman, 1878) is as 
follows: 

"Test elliptical, cylindrical, or subfusiform, composed 
of the broken fragments of sponge-spicula arranged 
parallel to the axis and enclosed entirely, or rarely 
only partially, in the body-wall. Unattached below and 
closed. A tubular mouth-opening formed by a 
contraction for a short distance of the body-walls so as 
to form a short tube." 

In this initial description there are no comments as 
to the number of species included in the genus and no 
statement as to the identity of the type species. 
Norman (1878) lists two new species immediately 
after the description of the generic charateristics 
and everyone since that time (including Haman, 
1967 and Loeblich & Tappan, 1987) have accepted 
TecJl11itella legumen as the type species. The origi
nal description of the species is as follows (Norman, 
1878, pp. 279-280): 

"The form of the test in this animal reminds one 
somewhat of the outline of the pod of the edible pea, 
being cyclindrical throughout the greater part of its 
length, with the aboral extremity slightly extruded, and 
that rather out of the central line, as is the distal point 
(style) of the pea-pod, while the mouth-opening is in the 
form of a contracted tube, representing about the same 
proportional length and width to the sylinder as the 
basal portion of the pea-pod, where it passes into the 
calyx, does to the pod itself." 

"The body-wall of Technitella is an exquisite specimen 
of perfect masonry: it is beautifully built up of the 
fragments of minute acerate spicula, laid in regular 
order side by side, and cemented with a mortar 
composed probably of the finest dust of quartz, so that 
the whole test is of exquisite snowy whiteness, 
corresponding in this respect to that of 
H. Tll11lanowiczii. Length 1.25 millim." 

The habitat listed by Norman is that of "rich 
foraminiferous sand" dredged from a depth of 112 
fathoms (approx. 200 metres) west of Valentia, 
Ireland. The type figures, unfortunately, are mis
identified in Norman's paper. In his text he lists the 
illustrations of Techn nitella legumen as plate 16, 
figs 3,4. Figure 3 of Norman, reproduced as Figure 
2a, is - in fact - a specimen that fits perfectly his 
description of Marsipella elanga. Figure 4 of 
Norman, reproduced as Figure 2b is what most 
authors (Ellis & Messina, 1940 + supplements; 
Loeblich & Tappan, 1987) take to be the type illus
tration of the species (and, thereby, the genus). 
Figure 5 of Norman, which is supposed to be 
TecJl11itella mela Norman, 1878, looks to be an 
enlargement of a part of his figure 4. This shows 
what Loeblich & Tappan (1987) believe is the ter
minal aperture with a "thickened border". 

In the same paper Norman (1878) established the 
species Technitella mela, shown in Figure 2.b and 
2.d. Squamulina scapula and Halyphysema 
tumanawiczii are two other adherent taxa that also 
use sponge spicules as materials for wall construc
tion. In the 1987 classification of the Foramini-
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ferida, Loeblich & Tappan clearly stated that 
Technitella, unlike Halyphysema, is free-living. 
This current research attempts to correct this view. 

Taxonomy 
As this is not intended as a full taxonomic summary 
of the whole group of adherent foraminiferids that 
construct their tests of sponge spicules the full supra
generic listing of the genus is not given. All material 
illustrated in this paper are curated in the micro
palaeontological collections of the Department of 
Geological Sciences, University of Plymouth. 

Genus Technitella Norman, 1878 
Emendation, Haman, 1966 

In the initial definition of the genus (Norman, 1878) 
it was suggested that, although Halyphysema and 
Technitella may be closely related, the latter could 
be separated by its free and un-attached character. 
This was perpetuated by Loeblich & Tappan (1964, 
1984, 1987) despite a comprehensive emendation by 
Haman (1966, 1967). In that re-definition Haman 
(1967, pI. 6) showed conclusively that Technitella is 
an attached form and that the large openings seen in 
many specimens are not the aperture but the broken 
point of attachment. Loeblich & Tappan's (1987) 
view that the aperture "may be slightly produced 
on a neck or have a thickened border" reflects the 
breakage of this point of attachment from the sub
strate (normally shell fragments). It is clear how
ever that in the majority of cases specimens of 
Technitella are found in a detached state. It is our 
opinion, therefore, that the description of the genus 
provided by Loeblich & Tappan (1987) be abandoned 
and that the emended description of the genus 
provided by Haman (1967, p. 28) be adopted. 

This would, of course, create a supra-generic clas
sification problem. Technitella is placed in the 
Subfamily Saccamminae Brady, 1884, and the 
Family Saccamminidae Brady, 1884, both of which 
include free-living taxa (Loeblich & Tappan, 1987, 
p.30). That Technitella has been illustrated 
(Haman, 1967, pI. 6) and seen by us as having an 
adherent life habit, probably indicates that the 
genus should be placed with Halyphysema in the 
Subfamily Halyphyseminae. It is clear that further 
work on this taxonomic issue remains to be done. 

Technitella legumen Norman, 1878 

Plate 1, Figures 1-5. 
Technitella leglllllen Norman, 1878, pp. 270-280, pI. xvi, figs 

3,4. 
Technitella legulIlen Norman.- Haman, 1967, p. 28, pI. 6, figs 

6,8. 
Technitella legumen Norman.- Castignetti, 1997, pp. 33-34, 

pI. 7, figs 1-4. 

Diagnosis. Test attached, simple, tubular, longer 
than broad, tapered towards each end. Apertural 
opening indistinct, masked by acicular sponge 
spicules that are wholly or partially embedded in 
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the thin wall. Specimens often show the circular, 
thickened, attachment base when broken from 
substrate. 
Remarks. Haman's (1966, 1967) emendation of the 
genus and revised description of this species is fol
lowed here. Loeblich & Tappan (1987) identify 
Technitella legumen as the type species of 
Teclmitella but do not mention any other species. 
Haman (1967, pI. 6, fig. 2) illustrated a specimen 
that is broader than long as a "Technitella frag
ment", rather than Technitella melD Norman, 1878. 
Haman (1967, pI. 6) actually shows a complete range 
of specimens with variable length:breadth ratios, 
possibly indicating that all forms between the 
typical T. legumen and T. melD exist - and may 
simply be different growth stages of the one taxon. 
Haman (1967, p. 28) also indicated that "colonial" 
forms have been found, although nothing like his 
illustrations (op. cit. pI. 6, fig. 8) have been seen in 
the Plymouth Sound material. Heron-Allen & 
Earland and a number of other authors (see Ellis & 
Messina, 1940 + supplements) have recorded a range 
of other, Recent taxa, but no colonial forms are illus
trated in the various publications. 
Environment. The species is relatively rare in sam
ples, with living forms only being recorded in shell
rich gravels and sands (Sample 3 on Figure 1). Dead 
(= unstained with Rose Bengal) specimens are also 
restricted to this environment. 

Technitella teivyense Haynes, 1973 

Plate 2, Figure 1 

Technitella teivyense Haynes, 1973, p. 17, pI. 1, figs 1-4. 
Technitella teivyense Haynes.- Castignetti, 1997, p. 32, pl. 6, 

fig. 4. 

Diagnosis. Test unilocular, apparently free, sponge 
spicules arranged at approximately 45° to the 
growth axis; chambers appear to be cyclindrical and 
slightly tapered away from the aperture; aperture 
large and simple; overall, test has 'bushy' 
appearance. 
Remarks. Haynes (1973), in his definition of the 
species, described it as "arising from an encrusting 
base". This base has not been seen in our material, 
despite the remainder of the specimen looking very 
similar to the type material. The overall "bushy" 
appearance is typical of the species. A similar, but 
much more open-meshed form, is also found in the 
same samples and, in Plate 2, Figs 3a,b, is 
illustrated as Teclznitella sp. aff. T. teivyense. 
Environment. Live specimens were recorded in local
ities 3 and 16 (see Fig. 1), whilst dead specimens 
have been recorded from locations 9,11 and 16. They 
are, therefore, predominantly found in the shell 
gravels and shell sands. 

Technitella sp. (ear-bud form) 

Plate 2, Figure 2a,b 

Technitel!a sp. (earbud form) Castignetti, 1997, pp. 33-34, 
pI. 6, fIgs 5-6. 
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Diagnosis. Test agglutinated, (apparently) free, 
composed of an almost spherical mass of sponge 
spicules with smooth rounded, elongate bosses at 
either end; spicules arranged randomly, assumed to 
be unilocular. 
Remarks. The ear-bud form described here may not 
be a foraminiferid. It is strange that no sediment 
infilling is recorded and that all the spiculaes are 
identical. T. legumen only shows acicular spicules 
(with hollow centres) while this taxon is always 
composed of the same, swollen-ended spicules. 
Environment. Only recorded from the shell-rich 
sands and gravels of location 3 on Figure 1. 

CONCLUSIONS 
The species of Technitella recorded from Plymouth 
Sound are restricted to the shell-rich sands and 
gravels (see Figure 1). This appears to reflect the 
adherent life habit of the genus, the majority of 
individuals being found associated with small shell 
fragments. The delicate construction of the test 
would not be expected to survive in such an high 
energy environment if it was not adherent. There is 
still work to be done on the biology of this group of 
strange foraminifera and it is· still possible that 
some of them (e.g., our ear-bud form) may be shown 
to belong in another group of organisms. The 
emended definition of the genus by Haman (1967), 
that appears to have been overlooked by Loeblich & 
Tappan (1987), should be re-instated as the best 
available description of the genus. 
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Figure 2. Original figures of Technitella and related taxa: a. Marsipella elonga Norman (1878, plate XVI, fig.3), originally 
mislabelled as Teclmitella legumen; b. Technitella melD Norman (1878, plate XVI, fig. 6); c. Technitella legumen Norman 
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Carter (1870, plate IV, fig. 3); g. Haliphysema tumanowiczii Bowerbank (1862, plate LXXlll, fig. 3). 
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Plate 1. Tl'clznitelln /egllll1l'11 Norman, 1878. 1. Complete specimen (total length 1600 11m); 2. CompJete 
specimen showing typical external appearance of the sponge spicules (total length 900 ,/Lm); 3. End view of a 
complete specimen showing the basal disc that the individual is thought to usc for attachment. This shows 
how easy it was for previous workers to assume that this was the aperture. Maximum diameter of the 
specimen is 500 ,/Lm. 4. View of overlapping sponge spicules on the outer surface. Behind the sponge spicules 
there is, just visible, the fine·gr.:lined material that comprises the remainder of the wall. Field of view is 900 
.urn. 5. Cross·sedion of the wall showing the ollter layer of sponge spicules (top surface) embedded in a 
mixture of fine quartz and shell sand. Maximum diameter of photograph is 620 ,/Lm. 
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Plate 2. 1. Tecilll :tel/ll /cil'!lfllse Haynes, 1 '!73, \'jew of complete ~pl'cimE'n (maxi mu rn d iametE'f 780 /lm) 
showing the interlocking mass of sponge spicules. Some fine-grained l11<1terjal is visible between the spicules 
in places (left extremity of the specimen), but this is quite rare, unlike T. ieSll!l1('1l (see Plale 1). 2a,b. 
Teclmile/Ja sp. (car-bud form) 2a . Complete specimen (maximum diameter 465 /Lm) showing the 
characteristic interlocking mesh of spicules and lack of any apparent sediment infilling. The spicules, in this 
case, show the typical rounded ex,tremities. 2b. Enlargement of some spicules dearly showing the rounded 
endings (field of view 780 /lm). 3a,b. Tecllllitella sp. cf. T. fdvyf'llse Haynes, 1973. This specimen (maximum 
diameter 800 /lm) may be referred to Haynes' (1973) species. The sponge spicule network is much more open 
and there is little evidence of inter-spicular sediment forming a wall. 3b. Enlargement of a part of the 
spiculnr framework (field of vjew 120 /lm) showing little sign of how the spicules are joined, or fUSQd, 
together in these open meshwork specimens. 




