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Abstract

499

Six species of marine epiphytic diatoms belonging to l lustedr's Ellipticae group of the genus Mastogloia were studied
using transmitted light and scanning electron microscopy. Internal and external structure of valves and entire frustules
ic described for M. binotata, M. cribrosa, M. crucicula, M. fimbriata, M. ovalis and M. splendida. Mastogloia crucicula
v.as found to have puncta, while the other five species have areolae. Four different types of vela are described. Two
trpes of loculi on the specialized intercalary band are shown as well as locular pores and puncta. Four of the six
s vecies possess intercalary pores.

In, roduction

Diatoms belonging to the genus Mastogloia Thwaites
have been described using transmitted light microscopy
(TLM) by Smith (1856), Cleve (1895-1896), Voigt
(1942,1952,1963),Boyer(1927),Hustedt(1933),
Foged (1975) and others. Some species were observed
with transmission electron microscopy (TEM) by Okuno
(1970) and Drum et al. (1966). Ricard (1975) has also
described valve ultrastructure of several species using
scanning electron microscopy (SEM).

Species belonging to this genus are most easily distin
guished from those of other genera by the presence of
various forms of marginal chambers or loculi attached
to the inner side of the intercalary band. Voigt (1942)
described five basic types of loculi for the genus. Other
important taxonomic features, particularly raphe, punc
tation and areolae may vary between species. Some
structures, particularly the raphe system, may also vary
between internal and external valve views (Voigt 1942,
1963).

Many of the species belonging to this genus are quite
small, and important taxonomic structures lie in diffe
rent focal planes. The high magnification needed to view
such structures results in a decrease in the effective focal
length. Therefore it is diffucult to photograph small
structural elements and their relative positioning using
TLM (Voigt 1942). Most of these difficulties can be cir
cumvented by using SEM which allows for greater depth
of field and increased resolution at higher magnification.

'Contribution No. 130 of the Harbor Branch Foundation, Inc.

The purpose of this study was to clarify structural de
tails observed in six Mastogloia species in the group
Ellipticae (Hustedt 1933) collected from the Indian
River, Florida, using TLM and SEM. In addition, fine
structural details of the frustules not visible or only
poorly defined by TLM are shown and described using
SEM.

Methods

The Indian River is a long, narrow (190 X 0.5-9 km) bar
built estuary. Average water depth is 1.5 m, except in
the man-made intracoastal channel (3-4 m deep). Three
inlets (Fig. I) connect the River with the Atlantic Ocean.
A number of small creeks and canals flow into the Indian
River from the St. Johns River watershed located to the
north and west. Effects of tides, wind mixing, land runoff
and evaporation are temporally and spatially variable. Halo
dule wrightii Aschers, the most ubiquitous seagrass spe-
cies in the River, was sampled at three locations (Fig. I)
at approximate monthly intervals from October 8, 1975
through October 27, 1976. The Haulover site is within
the cove on the north side of the spoil bank formed from
dredging the Haulover Canal which connects the Indian
River with Mosquito Lagoon. There, water mixing is due
largely to winds, and water height is essentially free from
astronomical tidal influences. The Jim Island site exhibits
large tidal changes because of its proximity to the Fort
Pierce Inlet. Mixing of the water at the Link Port site is
due mainly to wind action with some tidal flushing. Sedi
ments at each sample site consist of varying proportions
of fine silica sand, shell debris, clay and silt-sized partie-
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with Nomarski differential interference contrast optics.
Terminology used is that found in Smith (1856), Hustedt
(1933), Voigt (1942), Stoermer et al. (1964), Ricard
(1975) and that recommended by the Working Party on
Diatom Terminology named at the Third Symposium on
Recent and Fossil Marine Diatoms (Anon. 1975).

Results

External Valve Face (Figs. 3, 8). Areolae generally appear
as circular openings and are interrupted by a velum which
consists of a circlet connected to the inner margin of the
areolae by two or more silicious ribs. This velum is posi
tioned at the bottom of the areolae opening near the
valve interior. The raphe is very narrow and almost
straight, ending a short distance from the valve apices.
Both proximal and distal ends of the raphe fissures are
distinct teardrop-shaped expansion which narrow
they penetrate the basal silicious layer. Proximal raphe
ends stop at the transversely dilated central area.

Internal Valve Face (Figs. 4, 6, 7, 9). Interruption of the
areolae by the aformentioned velum is more evident than
on the external valve face. The raphe fissures are bor
dered by narrow, thickened axial ribs. Proximal raphe
ends appear to narrow as they extend onto the small
central nodule. Distal raphe ends are undifferentiated
and stop at the base of the terminal nodules (Figs. 4,6).
One loculus is attached on each side of the intercalary
band. The free margins of the loculi are parallel to the
apical axis. Somewhat irregular transverse punctation
extends over most of the locular surfaces. Puncta in
transverse depressions opposite the locular pore extend
up to the intercalary band (Fig. 9).

Habitat and Ecology. United States, Florida, Indian Ri
ver at Haulover, Link Port, Jim Island. Epiphytic on the
seagrassH. wrightii. Salinity, 16-42°(00. Temperature,
9-34°C.

Type Locality. European Seas. Grunow, Verh. Zool.
Bot. Ges. Wien, p. 145. 1863.

, Comparative Material. H. L. Smith Collection, Slide #69.
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Light Microscope (Figs. 2a, b). Valve length, 20-29 11m;
28°~ '\\. 128° width, 13-18 11m. Striae 13-17 in 10 11m. Areolae 11-

14 in 10 11m. Locular width, 2-3 11m; length, 8-12 11m.

Electron Microscope. External Girdle (Fig. 5, 7). A single
row of areolae extends around the perimeter of the
mantle. One locular pore is positioned opposite the locu
lus on each side of the valve at the juncture of the inter
calary band and the mantle. A single row of intercalary
pores extends around the entire perimeter of the valve
(Fig. 5).

27 0b ' 'l' =127°

Fig. 1. Map of the Indian River, Florida showing sampling loca
tions.

les and are rich in sulfur, with anaerobic conditions pre
vailing below a depth of about I em.

Surface water salinity was measured with an American
Optical refractometer and water temperature with a
mercury bulb thermometer in the field. Grass blades,
collected by hand at each location, were fixed in seawater
with glutaraldehyde (final solution 0.1%) followed by
formalin buffered to pH 7.6 (final solution 7%). Blade
scrapings were oxidized with 30% hydrogen peroxide, a
few drops of cencentrated HCl added, filtered through a
reinforced 311mmembrane filter, and washed with boi
ling glass distilled water. When whole frustules were de
sired, the samples were merely washed with boiling dis
tilled water. Material remaining on the filter was suspen
ded in distilled water, placed onto several coverglasses
(previously cleaned with 95% ethanol) and dried on a
hot plate. For SEM study, coverglasses were mounted
onto metal stubs, coated with gold-palladium and photo
graphed with a Zeiss Novascan 30 scanning electron
microscope using an accelerating voltage of 15 kV. Other
cleaned samples on coverglasses were mounted onto
glass slides with Hyrax (Custom Research and Develop
ment, Inc. 8500 Mt. Vernon Rd., Auburn, Calif). Dia
toms in these samples were examined, measured and pho
tographed with a Zeiss Universal microscope equipped

Botanica Marina / Vol. XXII / 1979( Fasc. 8
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Figs. 2-9. Mastogloia binotata. Figs. 2a. b, TLM views, scale = 4 urn, Fig. 2a. focus on ex ternal valve face . Fig. 2b . detached interca
lary band with loculi showing locular pores (Lp) , Figs. 3-9, SEM views. Fig. 3, external valve face . scale = 2 urn. Fig. 4 ,
internal valve face , scale =4 urn. Fig. 5 , girdle view showing locular pore (Lp) and intercalary pore s (lp) , scale =2 urn.
Fig. 6. internal view of terminal nodule , scale =0.5 urn. Fig. 7. internal valve view showing locular pore (Lp), scale =2 urn .
Fig. 8. ext ernal valve face, scale =0.5 urn. Fig. 9,locular surface showing locular puncta (P) and locular pore (Lp) , scale =
0.5 urn .

Botanica Marina I Vol. XXII / 1979/ Fasc. 8
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Mastogloia cribrosa Grun., Verh. Zool.-Bot. Ges. Wien,
pI. 7, fig. 10c, p. 577-578. 1860.

Light Microscope (Figs. 10, 11). Valve length, 30-65
Mm; width, 25-52 Mm. Striae 8-10 in 10 uti: Areolae
6-7 in 10 Mm. Loculi, 9-19 per band; length, 2.5-7.5
urn; width, 2.5-3.5 Mm.

Electron Microscope. External Girdle (Figs. 14, 15). A
single row of areolae extend around the valve mantle.
Locular pores lie opposite their respective loculi at the
juncture of the valve mantle and the intercalary band.
An undulating row of smaller intercalary pores appears
on the intercalary band below the locular pores.

External Valve Face (Figs. 13, 15). More or less circular
areolae are interrupted by denticulate vela (Fig. 15).
The raphe is narrow and almost straight, with proximal
and distal ends appearing as teardrop-shaped expansions
which narrow as they penetrate the basal silicious layer.
Proximal raphe ends stop at the small, transversely
widened central area. Distal raphe ends stop just before
the valve extremities.

Internal Valve Face (Figs. 12,14,16). Interruption of
the areolae by denticulate vela is faintly visible in Figure
16. Narrow raphe fissures are bordered by thickened
axial ribs. Proximal raphe ends extend a short distance
onto the raised central nodule. The central nodule is
small and only slightly wider than the axial ribs (Fig. 12).
Distal raphe ends are undifferentiated and stop at the
base of the small terminal nodules (Figs. 12, 16). Loculi
are confluent and are attached to the intercalary band
such that their attached sides are flush with the valve
margin. Locular bands extend up to but do not include
the valve extremities. Fine puncta (about 40 transverse
rows in 10 urn) cover part of the locular surfaces (Fig.
16). Small crater-like pits occur singly on the locular
surface at the confluence of loculi and sometimes at the
end of a locular band. Transverse silicious ribs attached
to the valve face are situated around the valve periphery
underneath the loculi (Fig. 14).

Habitat and Ecology. United States, Florida, Indian Ri
ver at Haulover, Link Port, Jim Island. Epiphytic on the
seagrassH. wrightii. Salinity, 16-42%°' Temperature,
9--34°C.

Type Locality. Adriatic Sea.

Comparative Material. Rabenhorst Collection slide # 1403
(gen. coil. slide #90501 Academy of Natural Sciences of
Philadelphia) (Cocconeis cribrosa) collected from the
East Indian Archipelago (By Hantzsch?) Oct. 1862. Tem
pere and Peragallo 1st edition slide #343 (Orthoneis cri
brosa) collected from Yule Island, New Guinea.

Mastogloia crucicula (Grun.) CI., Nav. Diat., 27 (3): 148.
1895.

Light Microscope (Figs. 17, 18, 19). Valve length, 10
26 Mm; width, 6-13 usn. Striae 18-22 in 10 urn. Puncta

Stephens and Gibson: Ultrastructure of some Mastogloia species

about 20 in 10 um, Loculi, 2-5 per valve, normally one
in each valve quadrant; length, 5-7 Mm; width, 1-2 Mm.

Electron Microscope. External Girdle (Figs. 21, 24). Lo
cular pores are directly opposite the center of their re
spective loculi, penetrating the intercalary band at its
juncture with the mantle.

External Valve Face (Figs. 20,23). Semi-circular puncta
narrow as they penetrate the basal silicious layer (Fig.
23). The puncta are oriented with their convex sides
facing the valve margin (Figs. 20, 23) except for a single
row of puncta on each side of the axial area. These are
oriented such that their convex sides are nearest the
axial area. Distal ends of the straight raphe fissures are
slight circular expansions and stop just before reaching
the valve extremities. Proximal raphe ends stop at the
fascia as more distinct circular dilations.

Internal Valve Face (Figs. 21,22,24). Puncta, most un
occluded, are circular or oval in shape. Raphe fissures
are bordered by rather broad, thickened axial ribs. Pro
ximal raphe ends are either undifferentiated or narrow
slightly as they come a short distance onto the central
nodule. Distal raphe ends are undifferentiated and stop
at the base of the terminal nodules. The central nodule
forms a stauros of the same general thickness as the axial
ribs and extends the width of the valve face. Valves usu
ally have four loculi, one in each valve quadrant [Figs. 17
(TLM), 21 (SEM)] however other combinations were ob
served [Figs. 18 and 19 (TLM), Fig. 24 (SEM)]. Free
margins of the loculi are bilobate. Loculi are attached to
the intercalary band such that their outer edges appear
flush with the valve sides. Each loculus has one large
pore opposite the locular midpoint, penetrating the in
tercalary band at its juncture with the valve mantle. Very
fine puncta form transverse rows (75--90 rows in 10 urn)
covering most of the locular surfaces (Fig. 22).

Habitat and Ecology. United States, Florida, Indian Ri
ver at Haulover, Link Port, Jim Island. Epiphytic on the
seagrassH. wrightii. Salinity, 16-42%°' Temperature,
9--34°C.

Type Locality. Honduras, diatoms off Sargassum (Coil.:
L. Lindig).

Comparative Material. General slide #62947a, Academy
of Natural Sciences of Philadelphia.

Mastogloia fimbriata (Brightw.) CI., Nav. Diat. 27 (3):
148. 1895.

Light Microscope (Figs. 25, 26). Valve length, 32-66
Mm; width, 20-45 Mm. Striae 7-8 in 10 Mm. Large areo
lae, 6-7 in 10Mm;smallmarginalareolae, 12-13in 10
Mm. Locular length, 6-9 Mm; width, 3-4 Mm.

Electron Microscope. External Girdle (Figs. 29,30).
Double rows of small areolae extend part-way onto the
mantle. Locular pores are positioned opposite their re
spective loculi, penetrating the intercalary band at its

Botanica Marina I Vol. XXII I 1979 I Fasc. 8
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Figs. 10·-16. Mastogloia crib rosa. Figs. 10,11, TLM views, scale = 5 urn. Fig. 10. focus on external valve face. Fig. II, focus on locu
lar band . Figs. 12-16, SEM views, scales = 5 urn except Figs. IS, 16. Fig. 12, internal valve view showing crater-like
pits (Cp) . Fig. 13, external valve face . Fig. 14, girdle view showing locular pores (Lp), internal ribs (lr) and crater-like
pit s (Cp) , Fig. IS, girdle view showing locular pores (Lp) and intercalary pores (Ip), scale =2/lm. Fig. 16, internal view
near terminal nodule, showing locular puncta (P) and crater-like pits (Cp), scale = I ,urn.

juncture with the mantle . Smaller intercalary pores ex
tend around the valve perimeter.

External Valve Face (Fig. 27). Both large and small areo
lae appear circular to elliptical and are interrupted by

Botanica Marina / Vol. XXII / 1979/ Fasc. 8

denticulate vela. The raphe is very narrow and almost
straight. Proximal and distal raphe ends are distinct, tear
drop-shaped expansions which narrow as they penetrate
the basal silicious layer. Proximal raphe ends-stop at the
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Figs. 17 - 24. Mastogloia crucicula. Figs. 17-19 , TLM views, scale = 5 urn . Figs. 20 - 24 SEM views. Fig. 20. ex ternal valve face, scale
=2 um. Fig. 21, internal valve face showing locular pores (Lp) scale =2 urn , Fig. 22, internal view showing locular
puncta (P), scale = 1 Ilm . Fig. 23, external view of valve extremity showing puncta, scale = 0.5 urn. Fig. 24, internal
valve view showing locular pore (Lp), scale =1.5 urn .

narrow central area. Distal raphe ends stop a short dis
tance from the valve apices and are surrounded by a
small hyaline area .

Internal Valve Face (Figs. 28, 29, 31, 32) . Areolae are
interrupted by denticulate vela. Transverse internal ribs
attached to the valve face extend around the valve peri
phery underneath the loculi (Fig. 32). Raphe fissures are
bordered by very narrow, th ickened axial ribs . Pro ximal
raphe ends narrow as they approach the rather nondes
cript central nodule (F ig. 31). Distal raphe ends are un
differentiated and stop at the base of small terminal no-

dules (Fig . 28) . Locular bands are separated at each valve
extremity by a small opening which is more or less in
line with the terminal nodule (F ig. 28). The loculi are
not confluent , are lens-shaped , and are attached to the
intercalary band such that only a small portion of each
touches the valve sides. Transapical rows of small puncta
(abou t 40 in l Ojzrn) penetrate only a small portion of
the inner locular surfaces (F ig. 32).

Habitat and Ecology . United States, Florida, Indian Ri
ver at Jim Island . Epiphytic on the seagrass H. wrightii.
Salinity, 28.0-35 .5%° ' Temperature , 17- 29°C.

Botan ica Marina / Vol. XXII / 1979 / Fasc. 8
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Figs. 25-32. Mastogloia [imbriata. Figs. 25,26, TLM views, scale =6/lm. Fig. 25, focu s on external valve face. Fig . 26, focus on lo
cular band . Figs. 27-32, SEM views. Fig. 27, external valve face, scale = 6 urn. Fig. 28 , internal valve view showing ter
minal openings (0) in intercalary band , scale = 6/lm. Fig . 29, ex tern al girdle view of locular pores (Lp) and intercalary
pores (lp) in relation to internal loculi, scale =3 urn . Fig. 30, external girdle view showing locular pores (Lp) , scale =3
urn. Fig. 31 , internal view of central nodule and proximal raphe end s, scale = l urn . Fig. 32 internal valve view of locu
lus showing locular pun cta (P) and internal ribs (lr) , scale = l um .

Type Locality. Corsica. Brightwell, Quart. Jour. Micr.
Sci., 7 : 179, pI. 9, fig. 3.1859.

Comparative Material. Rabenhorst's Collection slide
# 1403 (gen. coil . slide # 90501 Academy of Natural
Sciences of Philadelphia) (Cocconeis fimbriata) , collec
ted from the East Indian Archipelago (By Hantzsch?)
Oct. 1862 . Tempere and Peragallo I st edition slide #343
(Orthoneis fimbriata) collected at Yule Island , New
Guinea.

Botanica Marina / Vol. XXII / 1979 / Fasc. 8

Mastogloia ovalis A. S., Atlas Diat., PI. 185, fig. 30. 1893.

Light Microscope (Figs. 33,34). Valve length , 14-37
pm; width, 9-17 tun . Striae 16-19 in lOpm. Areolae
19- 20 in lO pm. Loculi, 4-1 2 per band ; length 1-4
pm ;width,I -2pm.

Electron Microscope. External Girdle (Figs. 36,37). The
valve mantle is without punctation. Rather large locular
pores , each opposite its respective loculus , penetrate to
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I

Figs. 33-40. Mastogloia ovalis. Figs. 33-34, TLM views, scale" 5 Ilm. Fig. 33, focus on external valve face. Fig. 34, focus on locular
band . Figs. 35-40, SEM views, scales" 211mexcept Figs. 39,40 with scales" Lum, Fig. 35 external valve face. Fig.
36, external girdle view showing locular pores (Lp) . Fig. 37, internal valve face showing locular pore position relative
to loculi. Fig. 38, internal valve face. Fig. 39, external valve face near central area. Fig. 40 , internal valve view of loculi
showing locular puncta (P).

Botanica Marina / Vol. XXII /1979 / Fasc. 8
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the cell exterior at the juncture of the intercalary band
and the valve mantle.

External Valve Face (Figs. 35,36,39). Areolae are al
most circular with randomly oriented, tongue-shaped
vela (Fig. 39). The raphe is straight and the center por
tions of its fissures are very narrow. Proximal and distal
raphe ends are teardrop-shaped expansions which narrow
as they penetrate the basal silicious layer. Small hyaline
fields extend from distal raphe ends to valve extremities
(Fig. 35).

Internal Valve Face (Figs. 37,38,40). Almost circular
areolae are smaller in diameter than on the external valve
face. Raphe fissures are very nearly straight and are bor
dered by rather wide, thickened axial ribs (Figs. 37, 38).
Proximal raphe ends narrow slightly as they come onto
the central nodule. Distal raphe ends appear undifferen
tiated and merely stop at the base of the small terminal
nodules. Locular bands stop a short distance from valve
extremities. The loculi are attached to the intercalary
band such that their outer edges appear flush with the
valve margins. Free margins of the loculi are bilobate.
Double rows of very small puncta (about 50 pairs in 10
pm) cover the entire visible locular surfaces (Fig. 40).

Habitat and Ecology. United States, Florida, Indian Ri
ver at Haulover and Link Port. Epiphytic on the seagrass
H. wrightii. Salinity, 16-42%°' Temperature, 9-34°C.

Type Locality, Japan, "Yokohama (Griindl.)".

Comparative Material. None Available.

Mastogloia splendida (Greg.) C!., Nav. Diat., 27 (3): 148.
1895.

Light Microscope (Figs. 41a, b). Valve length, 54-64 urn;
width, 36-42 pm. Striae 8-10 in 10 pm. Areolae 9-10
in 10 pm. Locular width, 2-3 pm; length, 1-4 urn.

Electron Microscope. External Girdle (Fig. 43). Double
rows of small areolae extend onto and cover most of the
mantle. Locular pores penetrate the intercalary band at
its juncture with the mantle. Smaller intercalary pores
extend around the entire valve perimeter.

External Valve Face (Fig. 42). Double rows of small areo
lae extend around the valve periphery. Both large and
small areolae are nearly circular and are interrupted by
vela. The vela are perforated by regularly arranged
pores. The raphe is narrow and slightly sinuous except to
ward the distal ends which are strongly curved in the
same direction. Proximal and distal raphe ends are dis
tinct teardrop-shaped expansions which narrow as they
penetrate the basal silicious layer. The central area is
small and is bordered by noticeably smaller areolae.

Internal Valve Face (Figs. 44,45,46). Areolae have sun
ken vela with perforations which give them a sieve-like
appearance. Transverse ribs attached to the valve face ex
tend around the valve periphery underneath the loculi
(Fig. 45). Raphe fissures are almost straight except near

Botanica Marina / Vol. XXII / 1979/ Fasc. 8
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the distal ends where they curve only slightly in the same
direction. Narrow, thickened axial ribs border the raphe
fissures being more sinuous than the raphe fissures them
selves(Fig. 44). Proximal raphe ends overlap atop the
only slightly raised central nodule (Fig. 46). Distal raphe
ends are undifferentiated and stop at the base of small
terminal nodules (Fig. 45). Locular bands extend to the
valve extremities. The free margin of the loculi is conti
nuous. Evenly spaced transapical rows of small puncta
cover the entire visible portion of the loculi and extend
onto the inner margin of the intercalary band as well
(Fig. 45).

Habitat and Ecology. United States, Florida, Indian Ri
ver at Jim Island. Epiphytic on the seagrassH. wrightii.
Salinity, 28.0-35.5%°' Temperature, 17-29°C.

Type Locality. Scotland.

Comparative Material. Tempere and Peragallo 2nd edi
tion slide #268 (Orthoneis splendida).

Discussion

Two of the five locular types distinguished by Voigt
(1942) are exemplified by the species in the group Ellip
ticae included in this study. The first type consists of
simple loculi, usually few in number and of relatively
large dimensions. Species found in the Indian River
having this type of loculi are M. binotata, M. crucicula,
M. ovalis and M. splendida. The second type of loculi are
those which form a more or less complete ring, in which
compartments seem to be excavated. This group is repre
sented in our study by M. cribrosa and M. fimbriata. In
these six species loculi open to the valve exterior via lo
cular pores or foramina (foramen, n. sing.) which are si
tuated directly opposite their respective loculi. In con
trast Stephens and Gibson (in press) had noticed
that locular pores of non-elliptical species did not open
opposite their parent loculi. As shown by these and other
workers the locular pores evidently function as sites of
mucilage extrusion.

In addition to the locular pores, a single row of interca
lary pores extend around the valves ofM. binotata, M.
cribrosa, M. fimbriata and M. splendida. Such pores were
previously described inM. binotata andM. fimbriata by
Ricard (1975) as "petit pore cellaire".

Voigt (1942) reported seeing very fine transverse stria
tion on locular surfaces inM. angulata (Lewis). Stoermer
et al. (1964), using TEM, described puncta on locular
surfaces of M. grevillei (W. Smith) and Ricard (1975),
using SEM, described similar punctation on the loculi of
M. fimbriata. Position of locular puncta may also vary
greatly in Mastogloia species (Stephens and Gibson in
press). Minute puncta were found in various posi-
tions on the locular surfaces of all species included in the
present study. In one of these species,M. splendida, this
punctation even extended onto the intercalary band.
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Figs. 41 -46. Mastogloia splendida. Figs. 41 a, b , TLM views, scale =10 urn. Fig. 41 a, focus on external valve face. Fig. 41b, detached
intercalary band with loculi. Figs. 42-46, SEM views. Fig. 42, external valve face, scale =10 urn. Fig. 43, external girdle
view showing locular pores (Lp) and intercalary pores (Ip), scale = 5 urn. Fig. 44, internal valve face scale = 10 urn, Fig.
45, internal valve view near terminal nodule showing locular puncta (P) and internal ribs (Ir), scale = l um, Fig. 46, in
ternal view of central nodule and proximal raphe ends scale = I urn.

Botanica Marina / Vol. XXII / 1979/ Fasc. 8
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Intraspecific locular variations were frequently seen,
especially in M. erne icula. These variations, usually num
ber and size of the loculi, were most often seen at both
the lower and upper size limits for the species.

External raphe structure was somewhat variable between
species and between different geographic forms of the
same species. Ricard (1975) showed M. ovalis with
distinctly sinuous outer raphe fissures. The same species
from the Indian River had almost straight outer raphe
fissures. It should be noted that internal raphe fissures
varied to a lesser degree between species.

The valve face of M. crucicula was punctate while the
other species studied were areolate. The areolae were
generally larger than puncta and were interrupted by va
rious types of vela. Four types of vela were observed in
the species examined in this study. Areolae of M. bino
tata possess vela which consist of a circlet connected to
the inner margin of the areola by two or more silicious
ribs forming a type of rota. Mastogloia eribrosa and M.
fimbriata have denticulate vela. Evenly spaced perfora
tions in the velum ofM. splendida give it the appearance
of a sieve plate. Mastogloia ovalis exhibits an unusual
type of velum which is tongue-shaped and attached to
the periphery of the areola at only one point.
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Three species, M. eribrosa, M. fimbriata and M. splendida,
were found to have internal ribs extending around the
valve periphery underneath the loculi. Such ribs have
been previously reported in M. fimbriata by Ricard
(1975). These ribs attached to the valve face appear simi
lar to those in certain species belonging to other genera
such as Coeeoneis and Surirella.

In summary, locular pore position was the only ultra
structural feature consistent for the six Ellipticae species
examined. Other valve structures, e.g. areolae, loculi,
raphe fissures, exhibited considerable variation.
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