Chapter 5
Rhodophyta
The key below will help identify the local freshwater Rhodophyta. For motile
Chlorophyta, go to page 16; for solitary and colonial nonmotile Chlorophyta, go
to page 161; and for filamentous29 Chlorophyta go to page 532.
Rhodophyta are always nonmotile, and the local taxa are all filamentous. But they
have complex life histories and produce a variety of morphologically dissimilar
reproductive cells, which makes identification challenging. Rhodophyta contain
red and blue pigments, so the cells and filaments will appear reddish brown,
blue-green, or purple. Rhodophyta store floridean starch and will stain slightly
in Lugols iodine solution.

Table 5.1: Key to the Rhodophyta
A

Simple, sparsely branched filaments; vegetative
cells cylindrical

Audouinella (page 756)

B

Densely branched filaments; plants often
macroscopic; vegetative cells bead-like

Batrachospermum
(page 765)

29

The filamentous Chlorophyta key includes pseudofilaments (cells not actually joined
end-to-end) as long as the filamentous structure is obvious.
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Audouinella Bory

Local taxa
Audouinella spp.
Abundance
Infrequently collected in plankton samples; occasionally collected in flowing
water and along shoreline; may form dense mats attached to substrates.

min
med
max

Width
3.9 µm
5.2 µm
8.5 µm

Length
10.0 µm
17.7 µm
24.2 µm

Biovolume†
120 µm3
348 µm3
1,370 µm3

Audouinella sp.1
sporangia (spheroid)

min
med
max

8.2 µm
10.0 µm
10.4 µm

8.1 µm
10.9 µm
13.0 µm

285 µm3
560 µm3
708 µm3

Audouinella sp.2
cells (cylinder)

min
med
max

8.7 µm
10.1 µm
12.1 µm

32.4 µm
37.1 µm
42.1 µm

2,110 µm3
2,850 µm3
4,740 µm3

Local measurements
Audouinella sp.1
cells (cylinder)

min 6.7 µm
9.7 µm
247 µm3
med 8.4 µm
12.1 µm
445 µm3
max 8.9 µm
13.7 µm
568 µm3
†
Calculated using original measurements, not summary values.

Audouinella sp.2
sporangia (spheroid)

Description
Audouinella filaments are sparsely branched, with long, cylindrical vegetative
cells. The filaments are usually epiphytic or attached to solid substrates, where
they may form dense reddish purple or bluegreen mats. The cells contain
one or more ribbon or disk-shaped chloroplasts; pyrenoids are absent from all
Rhodophyta taxa. Audouinella cells store a type of starch, so the cells will
stain slightly in Lugols iodine solution. The filaments often contain specialized
reproductive cells, especially monosporangia, which can be solitary or in grapelike clusters. As with most Rhodophyta, the species have complex life histories.
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Audouinella sp.1 and sp.2 filaments are reddish-purple, with long, cylindrical cells
and ribbon-like chloroplasts (Figures 5.1–5.7). Both taxa match the descriptions
provided by John, et al. (2011) for Audouinella hermannii (Roth) Duby, but there
are morphological differences that suggest they may not be the same species.
The Audouinella sp.1 specimens came from a rocky, low elevation waterfall
(Figures 5.1–5.2). The vegetative cells are small compared to the other local
Audouinella specimens. The filaments contained short lateral branches, many
of which terminated in a solitary sporangium or pair of sporangia. Planes of
cleavage were visible in some of the sporangia (Figure 5.2), suggesting that
the sporangia will produce four spores (tetrasporangium) rather than one spore
(monosporangium).
Audouinella sp.2 specimens were collected from the shoreline of an oligotrophic
lake (Figures 5.3–5.7). The sparsely branching filaments were superficially
similar to Audouinella sp.1, consisting of long, reddish purple, cylindrical cells.
But the vegetative cells were larger and reproductive cells were dissimilar. The
sporangia were oval or broadly elliptical (not spherical) and formed grape-like
clusters on short lateral branches (Figures 5.4–5.5). Some of the sporangia
appeared to contained a single spore (monosporangium) and others appeared
to be dividing to form multiple spores (tetrasporangium). In addition to the
asexual sporangia, the filaments contained long, narrow trichogynes on short
lateral branched (Figures 5.6–5.7).
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Figure 5.1: Audouinella sp.1 (200x DIC), Chuckanut Falls, Whatcom County,
May 2, 2013.
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Figure 5.2: Audouinella sp.1 (400x DIC), Chuckanut Falls, Whatcom County,
May 2, 2013.
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Figure 5.3: Audouinella sp.2 (100x DIC), Diablo Lake, Ross Lake National
Recreation Area, September 20, 2012.

5.1. AUDOUINELLA

761

Figure 5.4: Audouinella sp.2 (600x DIC), Diablo Lake, Ross Lake National
Recreation Area, September 20, 2012.
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Figure 5.5: Audouinella sp.2 (600x DIC), Diablo Lake, Ross Lake National
Recreation Area, September 20, 2012.
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Figure 5.6: Audouinella sp.2 (600x DIC), Diablo Lake, Ross Lake National
Recreation Area, September 20, 2012.
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Figure 5.7: Audouinella sp.2 (200x DIC), Diablo Lake, Ross Lake National
Recreation Area, September 20, 2012.
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Batrachospermum Roth

Local taxa
Batrachospermum gelatinosum (Linnaeus) De Candolle?;
Batrachospermum turfosum Bory?
Abundance
Infrequently collected in plankton samples; moderately common in cold, flowing
water.

min
med
max

Width
7.1 µm
8.4 µm
11.5 µm

Length
12.1 µm
16.6 µm
45.7 µm

Biovolume†
361 µm3
623 µm3
1,560 µm3

Batrachospermum gelatinosum?
carposporangia

min
med
max

59.2 µm
74.2 µm
84.4 µm

68.8 µm
77.3 µm
87.8 µm

128,000 µm3
223,000 µm3
327,000 µm3

Batrachospermum gelatinosum?
whorls‡

min
med
max

415.2 µm
527.0 µm
630.5 µm

282.3 µm
377.7 µm
444.5 µm

–
–
–

Batrachospermum turfosum?
lateral branch cells
(spheroid)

min
med
max

8.2 µm
11.2 µm
16.2 µm

14.8 µm
21.9 µm
35.1 µm

709 µm3
1,600 µm3
3,520 µm3

Local measurements
Batrachospermum gelatinosum?
lateral branch cells
(spheroid)

min 432.4 µm
99.0 µm
–
med 497.9 µm
141.3 µm
–
max 697.8 µm
152.4 µm
–
†
Calculated using original measurements, not summary values.
‡
Whorl biovolume can be estimated using a cylindrical or spheroid shape.
Batrachospermum turfosum?
whorls‡
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Description
Batrachospermum filaments form dense, slimy brown or reddish black mats along
stream banks (Figures 5.8–5.15). The filament structure is complex, consisting of
a central axis of colorless, cylindrical axial cells that are partly or completely
covered by creeping cortical cells. Fascicles of lateral branches extend outward
to form whorls around the central axis. The lateral branch cells are bead-like,
with several parietal chloroplasts. In addition to the vegetative cells, the filaments
produce a variety of reproductive structures. The morphological complexity of
this genus makes it difficult to identify species, so all of the species identifications
are tentative.
The specimens tentatively identified as Batrachospermum gelatinosum are
characterized by large, regularly spaced, spherical or barrel-shaped lateral whorls,
cylindrical cortical cells, and many scattered carposporophytes30 (Figures 5.8–
5.11). These specimens were collected from the outlet streams draining boggy
high elevation lakes.
The specimens tentatively identified as Batrachospermum turfosum have closely
spaced lateral branch whorls that often do not appear separated under low
magnification (Figures 5.12–5.15). The cortical cells are cylindrical, and in older
filaments may form multiple layers. The specimens were collected in shoreline
samples from several small high elevation mountain lakes.

30

Carposporophytes contain carposporangia, which produce spores that germinate into sparsely
branching filaments (chantransia stage) that resemble Audouinella rather than the parent form
of Batrachospermum (Wehr, et al., 2015).
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Figure 5.8: Batrachospermum gelatinosum? (40x brightfield), Beaver Plant Lake
outlet stream, Mt. Loop Hwy, August 16, 2012.
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Figure 5.9: Batrachospermum gelatinosum? (200x DIC), Beaver Plant Lake outlet
stream, Mt. Loop Hwy, August 16, 2012.
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Figure 5.10: Batrachospermum gelatinosum? (400x DIC), Beaver Plant Lake
outlet stream, Mt. Loop Hwy, August 16, 2012.
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Figure 5.11: Batrachospermum gelatinosum? (200x DIC), Independence Lake
outlet stream, Mt. Loop Hwy, August 1, 2014.
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Figure 5.12: Batrachospermum turfosum? (40x brightfield), Deer Lake, Alpine
Lakes Wilderness Area, July 11, 2013.
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Figure 5.13: Batrachospermum turfosum? (100x DIC), Deer Lake, Alpine Lakes
Wilderness Area, July 11, 2013.
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Figure 5.14: Batrachospermum turfosum? (200x DIC), Deer Lake, Alpine Lakes
Wilderness Area, July 11, 2013.
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Figure 5.15: Batrachospermum turfosum? (200x DIC), Deer Lake, Alpine Lakes
Wilderness Area, July 11, 2013.

