Chapter 4
Filamentous Chlorophyta
The key on page 532 will help you identify filamentous Chlorophyta, including
taxa that form pseudofilaments (cells not actually joined end-to-end). For motile
Chlorophyta, go to page 16; for solitary and colonial nonmotile Chlorophyta, go
to page 161; and for filamentous Rhodophyta go to page 755.
Although there are many species of filamentous Chlorophyta, most are found
attached to solid surfaces in flowing water rather than in the water column of
lakes and ponds. When filamentous species are found in the water column, the
samples are often from vegetated near-shore areas or have washed into the lake
from tributaries. Most of the specimens in this algae guide were collected in lakes
and ponds, so the taxa in this chapter do not provide a complete representation of
the diversity of algae in Northwest Washington streams.
Filamentous Chlorophyta are quite diverse and there are not many generalizations
that apply other than the filamentous structure. Many of the taxa have unique
features that allow you to identify the genus, but most are difficult to identify to
species unless reproductive structures are present.
Many of the filamentous Chlorophyta produce motile vegetative cells (zoospores)
and motile reproductive cells (gametes) that resemble single-cell motile green
taxa such as Chlamydomonas. When motile cells are produced, the filamentous
vegetative cells are usually still be present in the sample, providing helpful clues
for distinguishing the taxa. For a good illustration of the variation between
vegetative and reproductive cells, see the Draparnaldia images from Cedar Lake
(Section 4.8, page 589).
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This chapter does not include solitary or filamentous desmids, which are abundant
and diverse in northwest Washington lakes and bogs (Figures 3.1 and 4.1,
pages 160 and 531). The desmids have been placed in a separate algal
division (Charophyta) that will be described in Freshwater Algae in Northwest
Washington, Volume III. Desmids. Many older taxonomic guides include
desmids in the division Chlorophyta because the cells are bright green and form
starch, so they stain dark purple or brown in Lugol’s iodine solution. This
chapter does include Mougeotia, Spirogyra, and Zygnema, which are in the
division Charophyta because the cells form conjugation bridges during sexual
reproduction, similar to desmids. Except for this feature, Mougeotia, Spirogyra,
and Zygnema are visibly similar to other filamentous Chlorophyta.
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Figure 4.1: Examples of local filamentous desmids (see Freshwater Algae in
Northwest Washington, Volume III. Desmids).
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Table 4.1: Key to the Filamentous Chlorophyta
A

Cells form net-like or indistinct filaments;
filamentous structure may not be obvious
A.1 Cells epiphytic
A.1a Cells form flat, disk-like colonies

Coleochaete (page 583)

A.1b Cells spherical; often solitary; usually
with hair-like setae

Chaetosphaeridium
(page 570)

A.1c Cells ±cylindrical or irregular; rarely
solitary; usually with hair-like setae

Aphanochaete
(page 536)

A.2 Cells not epiphytic
A.2a Cells cylindrical, in open, net-like colony

Hydrodictyon
(page 624)

A.2b Cells elliptical or fusiform; solitary or
small colonies in lens-shaped mucilage

Elakatothrix (page 327)

B

Cells form distinct pseudofilaments; filamentous
structure obvious; often surrounded by mucilage

Go to page 533

C

Cells form distinct, unbranched filaments

Go to page 533

D

Cells form distinct, branched filaments

Go to page 534
continued on next page
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Table 4.1: Key to the Filamentous Chlorophyta, continued
B

C

Cells form distinct pseudofilaments; filamentous
structure obvious; often surrounded by mucilage
B.1 Cells oval or elliptical, forming widely
separated pairs; mucilage thick and striated

Binuclearia (page 550)

B.2 Cells long and cylindrical; filaments very short;
chloroplast plate-like, mucilage indistinct

Gloeotila (page 619)

B.3 Cells spherical, bead-like, or compressed and
lens-shaped; mucilage usually distinct

Radiofilum (page 680)

B.4 Cells adjacent or separated and paired; elliptical
or rounded and cylindrical; mucilage variable,
but not striated (⇒difficult group!)

Geminella (page 601)

Cells form distinct, unbranched filaments
C.1 Cells with wide or narrow ribbon-like
chloroplasts containing distinct pyrenoids; with
or without mucilage layer around filament
C.1a Cells with 1 or more spiraling
chloroplasts

Spirogyra (page 691)

C.1b Cells with 1 wide, flat chloroplast

Mougeotia (page 655)

C.2 Cells with paired, central, stellate chloroplasts

Zygnema (page 749)

C.3 Cells with chloroplasts forming a partial or
complete central band; filaments lack mucilage
layer (cell walls may be thick and stratified)
continued on next page
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Table 4.1: Key to the Filamentous Chlorophyta, continued
C.3a Cells cylindrical; length ≥ width;
chloroplast forms a wide incomplete band
(saddle-shaped)

Klebsormidium
(page 630)

C.3b Cells cylindrical; length ≤ width;
chloroplast usually forms narrow complete
band (ring-shaped); cells often 15 µm wide

Ulothrix (page 737)

C.4 Cells with net-like chloroplasts; filaments lack
mucilage layer (cell walls may be thick and
stratified)

D

C.4a Cells with H-segmented end walls (may
be inconspicuous); cell wall often thick or
stratified

Microspora (page 636)

C.4b Cells without H-segments; some cells in
filament will have folded end wall caps;
expanded oogonia often present

Oedogonium (page 661)

Cells form distinct, branched filaments
D.1 Filaments bright orange from carotenoids; not
planktonic; attached to damp trees, cliff walls,
bridges

Trentepohlia (page 732)

D.2 Filaments sparsely branched; very large cells
(length >100 µm)
D.2a Filaments flexible; cells 100–500 µm
long; filaments often encrusted with epiphytes

Cladophora (page 575)
continued on next page
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Table 4.1: Key to the Filamentous Chlorophyta, continued
D.2b Filaments coarse; cells often >1000 µm
long; filaments contain dark akinetes

Pithophora (page 676)

D.3 Filaments highly branched, may have setae or
hair-like multi-cellular extensions
D.3a Primary (axial) cells and secondary
(branch) cells similar; cells with 1–2 long setae
that are expanded at the base

Bulbochaete (page 553)

D.3b Primary (axial) cells form parallel
strands of sparsely branched filaments;
secondary (branch) cells short, tufted,
sometimes forming multi-cellular extensions

Chaetophora
(page 560)

D.3c Primary (axial) cells large,
barrel-shaped, with band-like chloroplast;
secondary (branch) cells thin, tapering, with
long, multi-cellular extension

Draparnaldia
(page 589)

D.4 Filaments highly branched; lacking setae or
multi-cellular extensions
D.4a Primary (axial) and secondary (branch)
cells similar; filaments comprised of narrow
cylindrical cells (<5 µm wide)

Microthamnion
(page 650)

D.4b Primary (axial) cells large, cylindrical,
occasionally forming rhizoids; secondary
(branch) cells narrow, tapering to bluntly
pointed apex

Stigeoclonium
(page 722)

536

4.1

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Aphanochaete A. Braun

Local taxa
Aphanochaete polychaete (Hansgirg) F. E. Fritsch;
Aphanochaete repens A. Braun;
Aphanochaete vermiculoides Wolle;
Aphanochaete sp.1
Abundance
Infrequently collected in plankton samples; moderately common epiphyte.

min
med
max

Width
7.1 µm
8.8 µm
10.4 µm

Length
8.4 µm
9.4 µm
12.3 µm

Biovolume†
224 µm3
409 µm3
487 µm3

Aphanochaete repens
cells (cylinder)

min
med
max

4.0 µm
8.2 µm
10.5 µm

6.7 µm
11.6 µm
27.4 µm

111 µm3
531 µm3
1,480 µm3

Aphanochaete vermiculoides
cells (cylinder)

min
med
max

4.8 µm
6.2 µm
7.9 µm

15.8 µm
23.5 µm
33.4 µm

416 µm3
678 µm3
1,250 µm3

Local measurements
Aphanochaete polychaete
cells (spheroid)

min 11.9 µm
14.7 µm
med 16.8 µm
20.7 µm
max 28.1 µm
37.2 µm
†
Calculated using original measurements, not summary values.

Aphanochaete sp.1
cells (cylinder)

1,390 µm3
3,180 µm3
11,600 µm3

Description
Aphanochaete is an epiphyte that grows on filamentous algae or other aquatic
plants. The individual cells range from nearly spherical to long and cylindrical,
forming short, highly branched, irregular filaments (Figures 4.2–4.13). The
filament may consist of a single pad-like cell attached to the host plant, making
the filamentous structure difficult to see. Each cell has a parietal chloroplast with
one or more pyrenoids; the cell may also have one or more long hair-like seta.

4.1. APHANOCHAETE
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Aphanochaete polychaete (Figures 4.2–4.4) has short, spherical or cubical cells
that are attached to their host along the entire cell length. Many cells have several
hair-like setae, which distinguishes this species from Aphanochaete repens, which
has cells with a single seta.
Aphanochaete repens (Figures 4.5–4.9) is characterized by cylindrical cells that
are usually longer than wide and are attached to their host along the entire cell
length. Most cells have one long, hair-like seta.
Aphanochaete vermiculoides (Figures 4.10–4.11) cells are comparatively long and
narrow. The filaments are distinctively arched, maintaining only a few points of
contact with the host plant, which distinguishes this species from other species of
Aphanochaete. Dillard (1989b) describes the species as having short cells (4–7 ×
5–8 µm); local specimens have cells that are much longer than their width.
Aphanochaete sp.1 has large, spherical, club-shaped, or cubical cells with one
or more hair-like setae (Figures 4.12–4.13). The cells form irregular, creeping,
epiphytic filaments enclosed in a diffuse mucilage. This species resembles
Aphanochaete polychaete, but the cells are larger than the dimensions listed by
John, et al. (2011), and Aphanochaete polychaete filaments are not enclosed
in a distinct mucilage layer. Aphanochaete sp.1 also resembles Aphanochaete
pilosissima Schmidle, which has spherical cells enclosed in a diffuse mucilage,
but Aphanochaete pilosissima has much smaller cells (≈4 µm wide; John, et al.,
2011) and the basal sheath surrounding the setae should be fringed.
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Figure 4.2: Aphanochaete polychaete (600x DIC), small pond near Fairhaven
College, Whatcom County, June 4, 2014.

4.1. APHANOCHAETE

539

Figure 4.3: Aphanochaete polychaete (600x DIC), small pond near Fairhaven
College, Whatcom County, April 14, 2014.
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Figure 4.4: Aphanochaete polychaete (200x DIC), small pond near Fairhaven
College, Whatcom County, April 14, 2014.
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Figure 4.5: Aphanochaete repens (600x DIC), Upper Highlands Reservoir, Skagit
County, May 2, 2013.
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Figure 4.6: Aphanochaete repens (400x DIC), Lake Fazon, IWS water quality
sampling site, Whatcom County, September 21, 2010.
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Figure 4.7: Aphanochaete repens (400x DIC), Sunset Pond, IWS water quality
sampling site, Whatcom County, August 19, 2009.
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Figure 4.8: Aphanochaete repens (200x DIC), Wiser Lake, IWS water quality
sampling site, Whatcom County, April 4, 2013.
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Figure 4.9: Aphanochaete repens (400x DIC), Wiser Lake, IWS water quality
sampling site, Whatcom County, April 4, 2013.
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Figure 4.10: Aphanochaete vermiculoides (200x DIC), Myrtle Lake, IWS water
quality sampling site, Snohomish County, August 22, 2012.
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Figure 4.11: Aphanochaete vermiculoides (400x DIC), Myrtle Lake, IWS water
quality sampling site, Snohomish County, August 22, 2012.
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Figure 4.12: Aphanochaete sp.1 (600x DIC), small lake north of Sultan,
Snohomish County, April 27, 2015.
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Figure 4.13: Aphanochaete sp.1 (200x DIC), small lake north of Sultan,
Snohomish County, May 1, 2015.
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Binuclearia Wittrock

Local taxon
Binuclearia tectorum (Kützing) Beger ex Wichmann
Abundance
Infrequently collected.
Local measurements
Binuclearia tectorum
cells (spheroid)

Width
Length
min 5.4 µm
5.6 µm
med 6.1 µm
9.1 µm
max 6.7 µm
11.9 µm
†
Calculated using original measurements, not summary values.

Biovolume†
97.7 µm3
174 µm3
280 µm3

Description
Binuclearia filaments are unbranched, and contain widely-spaced oval or elliptical
cells that are enclosed in thick, striated mucilage (Figures 4.14–4.15). The cells
form pairs immediately after division, but this feature becomes less obvious as
the cell walls thicken, becoming mucilaginous and striated. The filaments are
usually attached to solid substrates, but may become dislodged and planktonic.
This species is associated with acidic water and Sphagnum bogs (John, et al.,
2011); the local specimens were collected in Bear Lake, a boggy, high elevation
lake in the North Cascades.

4.2. BINUCLEARIA
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Figure 4.14: Binuclearia tectorum (600x DIC), Bear Lake, IWS water quality
sampling site, Snohomish County, July 22, 2015.
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Figure 4.15: Binuclearia tectorum (600x DIC), Bear Lake, IWS water quality
sampling site, Snohomish County, July 22, 2015.
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Bulbochaete C. Agardh

Local taxa
Bulbochaete spp.
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline.
Local measurements
Bulbochaete spp.‡
cells (cylinder)

Width
Length
min 11.7 µm
18.3 µm
med 17.6 µm
24.8 µm
max 25.1 µm
74.0 µm
†
Calculated using original measurements, not summary values.
‡
Cell dimensions represent multiple species.

Biovolume†
1,970 µm3
5,940 µm3
33,300 µm3

Description
Bulbochaete filaments are easily identified by the distinctive hair-like setae
attached to most cell (Figures 4.16–4.21). The setae are long, thin, and expanded
at the base. The terminal cells have two setae; cells making up the branched
filaments will each have one seta. The chloroplasts are large, parietal, and contain
several distinct pyrenoids. The filaments are usually attached to solid substrates
by means of a specialized holdfast cell (Figure 4.16).
Bulbochaete is closely related to Oedogonium (Section 4.16, page 661). Like
Oedogonium, the filaments form distinctive female reproductive cells called
oogonia (Figure 4.20) and male reproductive cells called anthridia (Figure 4.21).
Even when these cells are present, there are so many different species of
Bulbochaete that it is difficult to identify the species correctly.
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Figure 4.16: Bulbochaete (100x DIC), Lake Padden, IWS water quality sampling
site, Whatcom County, August 20, 2008.
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Figure 4.17: Bulbochaete (200x DIC), Big Lake, IWS water quality sampling site,
Skagit County, May 21, 2009.
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Figure 4.18: Bulbochaete (200x DIC), small pond near Lake Anderson, North
Cascades along Hwy 20, August 31, 2012.
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Figure 4.19: Bulbochaete (100x DIC), small pond near Lake Anderson, North
Cascades along Hwy 20, August 31, 2012.
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Figure 4.20: Bulbochaete oogonium (600x DIC), small pond near Lake Anderson,
North Cascades along Hwy 20, September 3, 2012.
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Figure 4.21: Bulbochaete anthridium (400x DIC), small pond near Lake
Anderson, North Cascades along Hwy 20, September 3, 2012.
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Chaetophora Schrank

Local taxa
Chaetophora elegans (Roth) C. Agardh;
Chaetophora incrassata Hazen = (Chaetophora lobata Schrank)
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline; may form dense, macroscopic colonies or mats attached to
substrates.
Local measurements
Chaetophora elegans
cells (cylinder)

min
med
max

Width
7.1 µm
9.0 µm
10.6 µm

Length
13.5 µm
17.9 µm
31.3 µm

Biovolume†
534 µm3
1,200 µm3
2,310 µm3

min 7.3 µm
10.1 µm
628 µm3
med 11.0 µm
44.3 µm
3,760 µm3
max 17.7 µm
84.2 µm
19,200 µm3
†
Calculated using original measurements, not summary values.

Chaetophora incrassata
cells (cylinder)

Description
Chaetophora filaments form macroscopic colonies attached to solid substrates
in flowing water and along shorelines (Figures 4.22–4.29). The individual
cells have a parietal chloroplast and one or more pyrenoids; apical cells may
form a long, hair-like extension. The filaments are highly branched and are
surrounded by thick, soft mucilage that may not be visible without staining.
Chaetophora taxonomy is difficult because environmental conditions affects the
cell and filament morphology. In particular, phosphorus limitation influences the
growth of the apical hair-like extensions (John, et al., 2011).
Chaetophora filaments resemble Draparnaldia (Section 4.8, page 589) and
Stigeoclonium (Section 4.20, page 722). Draparnaldia has highly differentiated
primary (axial) and secondary (branch) filaments, and usually appears dense
and tufted. The Draparnaldia axial filament is unmistakable, consisting of
large, barrel-shaped cells with a deeply incised, band-shaped parietal chloroplast.

4.4. CHAETOPHORA
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Stigeoclonium filaments may be slightly differentiated into axial and branch
filaments, and some of the filaments may form root-like rhizoids, but the axial
filament will not consist of large, barrel-shaped axial cells, and the plant doesn’t
look tufted.
Chaetophora elegans forms spherical or hemispherical colonies of radiating
filaments that are usually attached to woody substrates (Figures 4.22–4.24). The
filaments branch repeatedly along their entire length, tapering gradually into
acutely pointed apical cells. The apical cells may form a long, hair-like extension.
Chaetophora incrassata forms dense, irregular colonies (not spherical or
hemispherical) with a central (axial) bundle of parallel, sparsely-branched,
filaments; and tufted, densely branched lateral (branch) filaments (Figures 4.25–
4.29). The lateral filaments end in untapered, bluntly rounded cells that may form
a long, hair-like extension. This species has been renamed Chaetophora lobata,
but most keys still list it as C. incrassata.
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Figure 4.22: Chaetophora elegans (40x brightfield), small storm water treatment
pond, Whatcom County, May 11, 2015.
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Figure 4.23: Chaetophora elegans (100x DIC), small storm water treatment pond,
Whatcom County, May 11, 2015.
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Figure 4.24: Chaetophora elegans (200x DIC), small storm water treatment pond,
Whatcom County, May 11, 2015.
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Figure 4.25: Chaetophora incrassata (40x brightfield), Lake Sutherland, Olympic
Peninsula, May 20, 2013.
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Figure 4.26: Chaetophora incrassata (100x DIC), Lake Sutherland, Olympic
Peninsula, May 20, 2013.
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Figure 4.27: Chaetophora incrassata (100x DIC), Lake Sutherland, Olympic
Peninsula, May 20, 2013.
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Figure 4.28: Chaetophora incrassata (200x DIC), small freshwater pond,
Whatcom County, May 2, 2013.

4.4. CHAETOPHORA

569

Figure 4.29: Chaetophora incrassata (100x DIC), small freshwater pond on
Lummi Island, Whatcom County, April 14, 2011.
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Chaetosphaeridium Klebahn

Local taxon
Chaetosphaeridium globosum (Nordstedt) Klebahn
Abundance
Infrequently collected.
Local measurements
Chaetosphaeridium globosum
cells (sphere)

Width
Length
min 9.3 µm
–
med 12.8 µm
–
max 14.7 µm
–
†
Calculated using original measurements, not summary values.

Biovolume†
421 µm3
1,100 µm3
1,660 µm3

Description
Chaetosphaeridium is a type of filamentous algae that is related to Coleochaete
(Section 4.7, page 583). The cells may be solitary or may form a loosely
connected chain of cells enclosed in a mucilaginous tube. Chaetosphaeridium
globosa cells are spherical, with 1–2 parietal chloroplasts and one long, hair-like
bristle with a basal sheath (Figures 4.30–4.33). This genus is usually epiphytic,
but the sample in Figure 4.32 was collected in a near-shore plankton tow from
Silver Lake.
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Figure 4.30: Chaetosphaeridium globosum (600x DIC), Coal Lake, IWS water
quality sampling site, Snohomish County, August 24, 2014.
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Figure 4.31: Chaetosphaeridium globosum (400x DIC), Bear Lake, Alpine Lakes
Wilderness Area, July 12, 2013.
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Figure 4.32: Chaetosphaeridium globosum solitary cell (600x DIC), Silver Lake,
IWS water quality sampling site, Whatcom County, August 28, 2012.
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Figure 4.33: Chaetosphaeridium globosum solitary cell (600x DIC), Goat Lake,
Mt. Loop Hwy, August 24, 2014.
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Cladophora Kützing

Local taxon
Cladophora glomerata (Linnaeus) Kützing
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline; may form dense mats attached to substrates.
Local measurements
Cladophora glomerata
cells (cylinder)

Width
Length
min 33.0 µm
231.2 µm
med 38.8 µm
298.1 µm
max 42.0 µm
487.9 µm
†
Calculated using original measurements, not summary values.

Biovolume†
240,000 µm3
343,000 µm3
527,000 µm3

Description
Cladophora filaments are occasionally planktonic, but much more likely to be
collected from flowing water or shorelines. Cladophora glomerata filaments are
branched, but the branching may be sparse (Figures 4.34–4.40). The individual
cells are very large, cylindrical, and often asymmetric. The chloroplast is dense
and net-like (reticulated). The specimens from Lake Whatcom and Wiser Lake
were collected along the shoreline and were encrusted with epiphytic diatoms
(Figures 4.37–4.38).
Cladophora produces motile asexual reproductive cells (zoospores) with four
equal flagella that resemble Carteria (Section 2.1, page 19), and motile
sexual reproductive cells (gametes) with two equal flagella that resemble
Chlamydomonas (Section 2.3, page 35). The motile cells in Figure 4.40 appear
to have only two flagella, which would make them gametes; however, the image
resolution is not sufficient to confirm this observation.
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Figure 4.34: Cladophora glomerata (40x brightfield), Lake Whatcom shoreline,
IWS water quality sampling site, Whatcom County, April 12, 2011.
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Figure 4.35: Cladophora glomerata (100x DIC), Lake Whatcom shoreline, IWS
water quality sampling site, Whatcom County, April 12, 2011.
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Figure 4.36: Cladophora glomerata (200x DIC), Heart Lake, IWS water quality
sampling site, Skagit County, October 8, 2013.
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Figure 4.37: Cladophora glomerata (100x brightfield), Wiser Lake, IWS water
quality sampling site, Whatcom County, April 4, 2013.
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Figure 4.38: Cladophora glomerata epiphytes (100x DIC), Lake Whatcom
shoreline, IWS water quality sampling site, Whatcom County, April 12, 2011.
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Figure 4.39: Cladophora glomerata reproductive cells (200x DIC), Wiser Lake,
IWS water quality sampling site, Whatcom County, April 4, 2013.
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Figure 4.40: Cladophora glomerata reproductive cells (600x DIC), Wiser Lake,
IWS water quality sampling site, Whatcom County, April 4, 2013.
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Coleochaete Brébisson

Local taxa
Coleochaete obicularis Pringsheim?;
Coleochaete scutata Brébisson
Abundance
Infrequently collected; moderately common epiphyte on moss.
Local measurements
Coleochaete obicularis?
cells (rectangular box)

min
med
max

Width
5.1 µm
5.9 µm
7.4 µm

Length
6.1 µm
8.0 µm
9.6 µm

Biovolume†
80.5 µm3
157 µm3
235 µm3

min 13.0 µm
17.0 µm
1,650 µm3
med 16.3 µm
22.0 µm
3,230 µm3
max 22.6 µm
27.1 µm
4,760 µm3
†
Calculated using original measurements, not summary values. Cell biovolume
estimates used an estimated cell depth = cell length ÷ 2.5 based on measured
length/depth ratios (1.9–2.7).

Coleochaete scutata
cells (rectangular box)

Description
Coleochaete is classified as a type of filamentous algae because the cells divide
to form branching, end-to-end chains of cells. The filaments are irregular and
stick together to form a single-layer mass of cells (pseudoparenchyma) that may
look like a disk-shaped colony rather than a typical filament (Figures 4.41–4.45).
The individual cells are rectangular, with one parietal chloroplast and one or more
pyrenoids. The cells may also have long bristles or hairs.
Coleochaete obicularis cells are rectangular, 1–2 times longer than wide, and
often contain bristles . The filaments form radiating strands in a flat, disk-shaped
colony that is usually epiphytic. Coleochaete obicularis resembles Coleochaete
scutata, but has much smaller cells. The specimens in Figures 4.41–4.42 were
tentatively identified as Coleochaete obicularis based on their small cell size.
Coleochaete scutata can be distinguished by its large, rectangular cells and flat,
disk-shaped colonies that are attached to aquatic plants (Figures 4.43–4.45).

584

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.41: Coleochaete obicularis? (600x DIC), freshwater aquarium, April 1,
2011.
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Figure 4.42: Coleochaete obicularis? (200x DIC), freshwater aquarium, April 1,
2011.
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Figure 4.43: Coleochaete scutata (400x DIC), Myrtle Lake, IWS water quality
sampling site, Snohomish County, August 20, 2013.
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Figure 4.44: Coleochaete scutata (600x DIC), small pond near Fairhaven College,
Whatcom County, April 24, 2015.
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Figure 4.45: Coleochaete scutata stained with methylene blue (200x DIC), Lake
Terrell, IWS water quality sampling site, Whatcom County, August 9, 2013.
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Draparnaldia Bory

Local taxon
Draparnaldia glomerata (Vaucher) C. Agardh
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline; may form dense mats attached to substrates.
Local measurements
Draparnaldia glomerata
axial cells (cylinder)

min
med
max

Width
19.2 µm
33.9 µm
50.4 µm

Length
20.2 µm
52.5 µm
193.8 µm

Biovolume†
5,850 µm3
49,100 µm3
387,000 µm3

min 6.3 µm
11.7 µm
751 µm3
med 10.7 µm
20.9 µm
1,580 µm3
max 14.7 µm
32.5 µm
4,900 µm3
†
Calculated using original measurements, not summary values.

Draparnaldia glomerata
branch cells (cylinder)

Description
Draparnaldia glomerata filaments can be identified by the large, barrel-shaped
primary (axial) cells and tufted, plume-like secondary (branch) cells (Figures
4.46–4.49). The axial cells have a narrow, band-shaped chloroplast that
completely circles the cell. The cells in the branch filaments are much smaller,
and taper into blunt points. Some of the branch cells may extend into long, multicellular hairs. The formation of these extensions is often triggered by phosphorus
limitation (John, et al., 2011).
Draparnaldia filaments are highly variable under different environmental
conditions, and often resemble Stigeoclonium (Section 4.20, page 722; see
discussion by van Beem & Simons, 1988). Although Stigeoclonium filaments may
be slightly differentiated into axial and branch filaments, the axial filament will
not consist of large, barrel-shaped axial cells, and the plant doesn’t look tufted.
Small filaments of Draparnaldia may also resemble Chaetophora (Section 4.4,
page 560), especially if the Draparnaldia axial cells are not much larger than the
branch cells.
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Draparnaldia often produced motile reproductive cells (Figures 4.50–4.53). The
motile cells are approximately spherical when they first emerge (Figure 4.50), but
quickly start to elongate, forming holdfasts while still retaining the eyespot of the
original motile cells (Figures 4.50 and 4.52). By the time the filaments contain
2–4 cells, the filamentous structure is apparent (Figures 4.54–4.55).
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Figure 4.46: Draparnaldia glomerata (40x brightfield), freshwater pond near
Graham, Pierce County, May 10, 2011.
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Figure 4.47: Draparnaldia glomerata (200x DIC), Independence Lake, Mt. Loop
Hwy, June 2, 2014.
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Figure 4.48: Draparnaldia glomerata (100x DIC), freshwater pond near Graham,
Pierce County, May 10, 2011.
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Figure 4.49: Draparnaldia glomerata (100x DIC), Cedar Lake, IWS water quality
sampling site, Whatcom County, April 9, 2012.
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Figure 4.50: Draparnaldia glomerata reproductive cells (600x DIC), Cedar Lake,
IWS water quality sampling site, Whatcom County, April 9, 2012.
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Figure 4.51: Draparnaldia glomerata reproductive cells (200x DIC), Cedar Lake,
IWS water quality sampling site, Whatcom County, April 9, 2012.
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Figure 4.52: Draparnaldia glomerata reproductive cells (600x DIC), Cedar Lake,
IWS water quality sampling site, Whatcom County, April 9, 2012.
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Figure 4.53:
Draparnaldia glomerata reproductive cells (200x DIC),
Independence Lake, Mt. Loop Hwy, June 2, 2014.
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Figure 4.54: Draparnaldia glomerata new filament (200x DIC), Cedar Lake, IWS
water quality sampling site, Whatcom County, April 9, 2012.

600

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.55: Draparnaldia glomerata new filaments (200x DIC), Diablo Lake,
Ross Lake National Recreation Area, September 20, 2012.
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Geminella Turpin

Local taxa
Geminella elipsoidea (Prescott) G. M. Smith;
Geminella interrupta Turpin;
Geminella minor (Nägeli) Heering; Geminella mutabilis (Brébisson) Wille

Abundance
Infrequently collected, but may be planktonic; may form blooms when present.

min
med
max

Width
8.9 µm
11.3 µm
13.4 µm

Length
6.8 µm
9.4 µm
14.8 µm

Biovolume†
288 µm3
672 µm3
1,270 µm3

Geminella interrupta
cells (spheroid)

min
med
max

5.9 µm
6.8 µm
7.7 µm

8.6 µm
10.6 µm
13.8 µm

171 µm3
272 µm3
348 µm3

Geminella minor
cells (cylinder)

min
med
max

5.8 µm
6.2 µm
7.0 µm

11.4 µm
14.2 µm
17.3 µm

342 µm3
468 µm3
557 µm3

Geminella minor, var.1
cells (cylinder)

min
med
max

10.3 µm
11.0 µm
11.4 µm

18.8 µm
25.1 µm
36.0 µm

1,810 µm3
2,560 µm3
3,330 µm3

Local measurements
Geminella elipsoidea
cells (spheroid)

min 9.6 µm
6.3 µm
304 µm3
med 13.7 µm
17.6 µm
1,790 µm3
max 15.2 µm
30.1 µm
3,360 µm3
†
Calculated using original measurements, not summary values.
Geminella mutabilis
cells (spheroid)
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Description
Geminella filaments are unbranched and enclosed in a distinct mucilaginous
sheath (Figures 4.56–4.70). The cells are oval, elliptical, or cylindrical, and often
are arranged in pairs. Some species have cells or cell pairs that are separated from
adjacent cells, forming pseudofilaments. The cells contain a single, centrallylocated, parietal chloroplast that usually contains at least one visible pyrenoid.
Geminella resembles Gloeotila (Section 4.10, page 619), which can be
distinguished by the absence of visible pyrenoids,21 and tendency to form
very short filaments. Geminella also resembles Radiofilum (Section 4.18, page
680), which has spherical or bead-like cells enclosed in a wide mucilage layer.
Geminella and Radiofilum are often associated with soft, boggy or acidic water
(John, et al., 2011), and most of the local specimens were collected in boggy
mountain lakes or shallow, low elevation wetlands. Another interesting feature
shared by Geminella and Radiofilum is the occasional tendency for some cells to
divide parallel to the filament, resulting in cell clumps or multiseriate filaments
(multiple rows) enclosed in the common mucilage layer (e.g., Figure 4.59 and
Figures 4.127 in Section 4.18).
Geminella elipsoidea cells are broadly rounded, cubical or rectangular, and
usually slightly wider than long. The cells form pairs that are attached along most
of the end wall within the pair, but may be attached or unattached between pairs,
forming a pseudofilament (Figures 4.56–4.59). The chloroplast is large, filling
most of the cell, and becomes net-like (reticulated) in older cells. The filament is
surrounded by wide, distinct, mucilage layer that may look slightly stratified.
Geminella interrupta cells are small, oval, and usually paired (Figures 4.60–4.63).
Each cell pair is widely separated from adjacent pairs in the filament, forming a
pseudofilament. The chloroplast forms a central band circling the cell and contains
a visible pyrenoid. The mucilage surrounding the filament is wide and indistinct.
Geminella minor cells are long and cylindrical, often with slightly rounded end
walls (Figures 4.64–4.65). The cells form a continuous chain, lacking the pair
groups that characterize other species in this genus. The plate-like chloroplast is
located in the center of the cell, and usually contains at least one pyrenoid. The
filament is surrounded by diffuse mucilage that is difficult to see without staining.
21

The absence of pyrenoids is not a particularly good taxonomic feature. Recent improvements in
microscopy have revealed the presence of pyrenoids in species that were initially described as
lacking this feature.

4.9. GEMINELLA

603

Geminella minor var.1 resembles Geminella minor, but the cells are much larger
and are not rounded on the ends (Figures 4.66–4.67). Many other features
are similar to Geminella minor, including the wide, diffuse mucilage layer
surrounding the filament, so these larger cells seem to be a variety of Geminella
minor.
Geminella mutabilis cells are long, cylindrical, and broadly rounded (Figures
4.68–4.70). The chloroplast forms a central band and usually contains a distinct
pyrenoid. In this species, most of the cells are joined continuously within the
filament, but occasionally the cells or cell pairs are separated from adjacent cells
(pseudofilament). The filament is surrounded by a wide, distinct mucilage layer.

604

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.56: Geminella elipsoidea (600x DIC), Lake Evan, IWS water quality
sampling site, Snohomish County, August 15, 2011.
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Figure 4.57: Geminella elipsoidea (600x DIC), Barclay Lake, North Cascades
along Hwy 2, July 22, 2013.
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Figure 4.58: Geminella elipsoidea (400x DIC), Bridal Veil Falls on trail to Lake
Serene, Mt. Loop Hwy, August 15, 2011.

4.9. GEMINELLA

607

Figure 4.59: Geminella elipsoidea (600x DIC) showing atypical cell division,
Barclay Lake, North Cascades along Hwy 2, July 22, 2013.
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Figure 4.60: Geminella interrupta (600x DIC), storm water treatment pond,
Whatcom County, February 12, 2016.
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Figure 4.61: Geminella interrupta (400x DIC), Ross Lake, Ross Lake National
Recreation Area, September 23, 2010.
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Figure 4.62: Geminella interrupta (200x phase contrast), Ross Lake, Ross Lake
National Recreation Area, September 23, 2010.
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Figure 4.63: Geminella interrupta (600x DIC), Little Twin Lake (Winthrop area),
eastern Washington, June 18, 2014.
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Figure 4.64: Geminella minor stained with methylene blue (600x DIC), Lake
Terrell, IWS water quality sampling site, Whatcom County, July 30, 2013.
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Figure 4.65: Geminella minor (600x DIC), Lake Terrell, IWS water quality
sampling site, Whatcom County, July 30, 2013.
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Figure 4.66: Geminella minor var.1 (600x DIC), Sunday Lake, IWS water quality
sampling site, Snohomish County, July 16, 2013.
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Figure 4.67: Geminella var.1 (200x phase contrast), Sunday Lake, IWS water
quality sampling site, Snohomish County, July 16, 2013.
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Figure 4.68: Geminella mutabilis (600x DIC), Vogler Lake, IWS water quality
sampling site, Skagit County, July 31, 2012.
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Figure 4.69: Geminella mutabilis (200x DIC), Vogler Lake, IWS water quality
sampling site, Skagit County, July 31, 2012.
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Figure 4.70: Geminella mutabilis (600x DIC), Bear Lake, Alpine Lakes
Wilderness Area, July 12, 2013.
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Gloeotila Kützing

Local taxon
Gloeotila monospora (Lund) Hindák
Abundance
Infrequently collected, but may be planktonic; may form blooms when present.
Local measurements
Gloeotila monospora‡
cells (cyl + two 12 spheres)

Width
Length
min 3.5 µm
16.5 µm
med 4.5 µm
27.0 µm
max 5.3 µm
42.4 µm
†
Calculated using original measurements, not summary values.
‡
Biovolume based on cylinder length (< cell length).

Biovolume†
200 µm3
239 µm3
516 µm3

Description
Most species of Gloeotila form short filaments that may have gaps between
cells (pseudofilaments). The filaments are surrounded by a diffuse mucilage
that may be difficult to see unless stained with methylene blue or viewed using
phase contrast illumination. The individual cells are long and cylindrical, with
broadly rounded ends. The cells contain a centrally located, plate-like, parietal
chloroplast that lacks visible pyrenoids22 (Figures 4.71–4.74). Gloeotila closely
resembles Geminella (Section 4.9, page 601). The major distinguishing features
for Gloeotila are the short, easily fragmented filaments, and the absence of visible
pyrenoids in the chloroplasts (Wehr, et al., 2015).
Gloeotila monospora forms short pseudofilaments with small gaps between the
cells (Figures 4.71–4.74). The filaments are enclosed in a very wide, diffuse
mucilaginous sheath that is difficult to see unless stained or viewed using phase
contrast illumination (Figure 4.72). The individual cells are long, narrow, rounded
cylinders. The chloroplast is plate-like, confined to one side of the cell, and
appears to lack pyrenoids. The cells in Figure 4.74 are much shorter than the
other specimens, but this type of size variation is typical for this species.
22

The absence of pyrenoids is not a particularly good taxonomic feature. Recent improvements in
microscopy have revealed the presence of pyrenoids in species that that were initially described
as lacking this feature.
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Figure 4.71: Gloeotila monospora (600x DIC), Deer Lake, IWS water quality
sampling site, Island County, October 30, 2009.
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1
Figure 4.72: Gloeotila monospora (200x phase contrast), Deer Lake, IWS water
quality sampling site, Island County, October 30, 2009.
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Figure 4.73: Gloeotila monospora (600x DIC), Lake Whatcom, IWS water quality
sampling site, Whatcom County, October 12, 2010.
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Figure 4.74: Gloeotila monospora (600x DIC), Lake Whatcom, IWS water quality
sampling site, Whatcom County, October 5, 2011.
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Hydrodictyon Roth

Local taxon
Hydrodictyon reticulatum (Linnaeus) Bory
Abundance
Infrequently collected.
Local measurements
Hydrodictyon reticulatum
cells (cylinder)

Width
Length
min 15.7 µm
56.8 µm
med 33.1 µm
268.9 µm
max 72.7 µm
655.7 µm
†
Calculated using original measurements, not summary values.

Biovolume†
11,800 µm3
262,000 µm3
2,200,000 µm3

Description
Hydrodictyon reticulatum (“water net”) forms net-like colonies containing cells
joined end wise in pentagonal (5-cell) or hexagonal (6-cell) subgroups (Figures
4.75–4.79). The individual cells are cylindrical, with a parietal chloroplast that
contains many small pyrenoids. The cells vary tremendously in size, forming
small, medium, and large nets within the same sample. This species was collected
along the shoreline in Wiser Lake (Figures 4.76–4.77) and was observed, but not
photographed, in a storm water treatment pond in the Lake Whatcom watershed.
Hydrodictyon is uncommon in plankton samples, but may be moderately common
in slow moving ponds and ditches.
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Figure 4.75: Hydrodictyon reticulatum (40x brightfield), Wards Biological Supply
Co., April 9, 2012.
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Figure 4.76: Hydrodictyon reticulatum (100x DIC), Wiser Lake, IWS water
quality sampling site, Whatcom County, May 31, 2013.
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Figure 4.77: Hydrodictyon reticulatum (200x DIC), Wiser Lake, IWS water
quality sampling site, Whatcom County, May 31, 2013.
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Figure 4.78: Hydrodictyon reticulatum (40x brightfield), Wards Biological Supply
Co., April 9, 2012.
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Figure 4.79: Hydrodictyon reticulatum (200x DIC), Wards Biological Supply Co.,
April 5, 2012.
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Klebsormidium P. C. Silva, K. Mattos &
W. Blackwell

Local taxon
Klebsormidium flaccidum (Kützing) P. C. Silva, K. R. Mattox & W. H. Blackwell
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline; may form dense mats attached to substrates.
Local measurements
Klebsormidium flaccidum
cells (cylinder)

Width
Length
min 5.0 µm
3.0 µm
med 8.4 µm
8.0 µm
max 20.4 µm
38.7 µm
†
Calculated using original measurements, not summary values.

Biovolume†
94.2 µm3
383 µm3
12,300 µm3

Description
Klebsormidium filaments are long, unbranched, straight or gently curved, and
lack any obvious mucilaginous sheath (Figures 4.80–4.84). The individual cells
are cylindrical, and the chloroplast forms a parietal band that circles up to 70–
80% the cell. The cells may have H-shaped end wall segments, but this feature
is not always apparent. Environmental factors can change the appearance of
Klebsormidium, making identification difficult (John, et al., 2011).
Klebsormidium can be difficult to distinguish from Ulothrix (Section 4.22, page
737), but the most common local species, Ulothrix zonata, can be identified
by its large cells (15 µm wide) and ring-shaped chloroplast. Klebsormidium
also resembles some Geminella (Section 4.9, page 601), which has a thick
mucilaginous sheath; and Microspora (Section 4.13, page 636), which has a netlike (reticulated) chloroplast rather than an incomplete parietal band.
Klebsormidium flaccidum is characterized by cylindrical cells containing a wide,
saddle-shaped chloroplast that covers 50% or more of the cell wall (Figures
4.80–4.84). The filaments are long and do not fragment easily. The H-shaped
segmentation is not easy to see, but careful examination of several filament ends
will usually reveal the short H-shaped segments (Figure 4.84)
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Figure 4.80: Klebsormidium flaccidum (600x DIC), Bertrand Estates pond,
Whatcom County, April 6, 2012.
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Figure 4.81: Klebsormidium flaccidum bloom (600x DIC), Bertrand Estates pond,
Whatcom County, April 6, 2012.
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Figure 4.82: Klebsormidium flaccidum (200x DIC), Bridal Veil Falls on trail to
Lake Serene, Mt. Loop Hwy, August 15, 2011.
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Figure 4.83: Klebsormidium flaccidum bloom (200x DIC), standing water along
S. Campus Trail, Western Washington University, May 2, 2013.
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Figure 4.84: Klebsormidium flaccidum (600x DIC), standing water along
S. Campus Trail, Western Washington University, May 2, 2013.
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Microspora Thuret

Local taxa
Microspora amoena (Kützing) Rabenhorst;
Microspora amoena, var.1;
Microspora floccosa (Vaucher) Thuret?;
Microspora pachyderma (Wille) Lagerheim
Abundance
Moderately common in plankton samples, flowing water, and along shoreline;
may form dense mats attached to substrates.

min
med
max

Width
21.2 µm
23.0 µm
25.7 µm

Length
26.8 µm
36.0 µm
43.3 µm

Biovolume†
9,460 µm3
15,000 µm3
21,300 µm3

Microspora amoena var.1
cells (cylinder)

min
med
max

18.2 µm
20.1 µm
21.0 µm

25.6 µm
31.0 µm
32.7 µm

7.330 µm3
9,890 µm3
10,900 µm3

Microspora floccosa?
cells (cylinder)

min
med
max

11.5 µm
12.9 µm
14.9 µm

10.6 µm
24.9 µm
44.4 µm

1,240 µm3
2,950 µm3
7,740 µm3

Local measurements
Microspora amoena
cells (cylinder)

min 8.0 µm
9.0 µm
516 µm3
med 9.2 µm
11.1 µm
716 µm3
max 10.9 µm
13.4 µm
1,250 µm3
†
Calculated using original measurements, not summary values.
Microspora pachyderma
cells (cylinder)

Description
Microspora filaments are simple and unbranched. The individual cells are
cylindrical, with a distinctive, H-shaped wall segmentation that is visible on the
ends of the filaments and sometimes along the length of the filament (Figures
4.85–4.96). The chloroplast is parietal and net-like (reticulated), often looking
beaded at low magnification. Although the cell wall may be thick and stratified,
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the filament is not surrounded by a mucilage layer. The H-shaped wall segments
are usually sufficient to distinguish Microspora from other filamentous algae
except for Klebsormidium (Section 4.12, page 630) and Tribonema Derbes &
Solier.23 Klebsormidium chloroplasts form a smooth parietal band; Tribonema has
yellow-green chloroplasts and does not store starch, so cells won’t stain purple or
dark brown in Lugol’s iodine solution.
Microspora amoena has large cylindrical cells surrounded by a thick (>2 µm)
cell wall (Figures 4.85–4.87). The cells are slightly constricted at the cross-walls,
and the H-segments are very clearly visible. The chloroplast is dense, bead-like,
and fills most of the cell. This species often has orange or brown iron deposits
in the cross-walls. It is commonly associated with boggy areas and flowing water
(Ramananthan, 1964); the local specimens were collected in a cold, clear stream
originating from ice caves.
The specimens identified as Microspora amoena var.1 (Figures 4.88–4.89) are
very similar to Microspora amoena, but have unconstricted, cylindrical cells that
are slightly narrower than Microspora amoena. Microspora amoena var.1 has
a thick (>2 µm) cell wall, with clearly visible H-segments, and a dense, beadlike chloroplast that fills most of the cell. This species could also be Microspora
loefgrenii (Nordstedt) Lagerheim or Microspora wittrockii (Wille) Lagerheim,
which are all very similar (Ramananthan, 1964).
Microspora floccosa has thin cell walls (<2 µm), so the H=segments are rarely
visible except at the end of the filament (Figures 4.90–4.93). The chloroplast is
typically pale green, bead-like (reticulated), and often forms bands rather than
filling the entire cell. This species is described as occurring in stagnant water
(Ramananthan, 1964); the local specimens were collected along the shoreline of
moderately productive lakes.
Microspora pachyderma is characterized by small, short, cylindrical cells with
thick (>2 µm) walls and a large, plate-like chloroplast that fills most of the
cell (Figures 4.94–4.96). The taxonomic literature is mixed on whether the Hsegments are visible (Ramananthan, 1964) but John et al. (2011) and Prescott
(191962) describe the wall as being striated, with clearly visible segmentation.
This species is usually associated with sphagnum swamps and bogs; all of the
local specimens were collected in boggy mountain lakes and ponds.
23

See Freshwater Algae in Northwest Washington, Volume IV. Chrysophyceae,
Xanthophyceae, and Haptophyta.
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Figure 4.85: Microspora amoena (600x DIC), Big Four Ice Caves melt water
stream, Mt. Loop Hwy, May 19, 2014.
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Figure 4.86: Microspora amoena (600x DIC), Big Four Ice Caves melt water
stream, Mt. Loop Hwy, May 19, 2014.
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Figure 4.87: Microspora amoena (600x DIC), Big Four Ice Caves melt water
stream, Mt. Loop Hwy, May 19, 2014.
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Figure 4.88: Microspora amoena var.1 (600x DIC), Mirror Lake, IWS water
quality sampling site, Whatcom County, July 11, 2011.
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Figure 4.89: Microspora amoena var.1 (600x DIC), Mirror Lake, IWS water
quality sampling site, Whatcom County, July 11, 2011.
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Figure 4.90: Microspora floccosa? (600x DIC), Lake Whatcom shoreline, IWS
water quality sampling site, Whatcom County, April 24, 2013.
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Figure 4.91: Microspora floccosa? (600x DIC), Lake Whatcom shoreline, IWS
water quality sampling site, Whatcom County, April 24, 2013.
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Figure 4.92: Microspora floccosa? (200x DIC), Lake Whatcom shoreline, IWS
water quality sampling site, Whatcom County, April 24, 2013.
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Figure 4.93: Microspora floccosa? (200x DIC), Tennant Lake, IWS water quality
sampling site, May 5, 2009.
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Figure 4.94: Microspora pachyderma (600x DIC), Lake Evan, IWS water quality
sampling site, Snohomish County, August 6, 2012.
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Figure 4.95: Microspora pachyderma (600x DIC), Barclay Lake, North Cascades
along Hwy 2, July 22, 2013.
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Figure 4.96: Microspora pachyderma (200x DIC), Bridal Veil Falls on trail to
Lake Serene, Mt. Loop Hwy, August 15, 2011.
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Microthamnion Nägeli

Local taxon
Microthamnion kuetzingianum Nägeli ex Kützing
Abundance
Infrequently collected in plankton samples; occasionally abundant as epiphyte in
ponds.
Local measurements
Microthamnion kuetzingianum
cells (cylinder)

Width
Length
min 3.0 µm
11.6 µm
med 3.3 µm
14.6 µm
max 4.1 µm
25.3 µm
†
Calculated using original measurements, not summary values.

Biovolume†
93.3 µm3
121 µm3
302 µm3

Description
Microthamnion kuetzingianum filaments are highly branched, containing long,
cylindrical cells (Figures 4.97–4.100). Each cell contains a parietal, plate-like
chloroplast that lacks visible pyrenoids.24 New branches form immediately below
cell cross-walls. The filaments are usually attached to a solid substrate around the
shoreline of ponds or in slow-flowing streams. The local specimens were collected
from a freshwater aquarium and in small ponds and standing water, including
storm water treatment ponds.

24

The absence of pyrenoids is not a particularly good taxonomic feature. Recent improvements in
microscopy have revealed the presence of pyrenoids in species that were initially described as
lacking this feature.
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Figure 4.97: Microthamnion kuetzingianum (200x DIC), small storm water
treatment pond, Whatcom County, April 13, 2015.
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Figure 4.98: Microthamnion kuetzingianum (400x DIC), standing water,
Whatcom County, August 31, 2012.
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Figure 4.99: Microthamnion kuetzingianum (600x DIC), freshwater aquarium,
May 16, 2011.

654

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.100: Microthamnion kuetzingianum (600x DIC), small pond near
Fairhaven College, Whatcom County, April 15, 2014.
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Mougeotia C. Agardh

Local taxa
Mougeotia spp.
Abundance
Moderately common in plankton samples, flowing water, and along shoreline;
may form dense mats attached to substrates.
Local measurements
Mougeotia spp‡
cells (cylinder)

Width
Length
min 10.6 µm
23.5 µm
med 17.8 µm
109.6 µm
max 25.8 µm
190.5 µm
†
Calculated using original measurements, not summary values.
‡
Cell dimensions represent multiple species.

Biovolume†
2,150 µm3
21,900 µm3
64,900 µm3

Description
Mougeotia, Spirogyra (Section 4.19, page 691), and Zygnema (Section 4.23,
page 749) are closely related. All three genera are members of the order
Zygnematales, which also includes desmids.25 Members of this order have
a method of reproduction that includes the formation of conjugation bridges
between filaments (see Figure 4.133 in Section 4.19). The resulting zygote
contains genetic information from both filaments.
Mougeotia filaments are simple and unbranched, containing long cylindrical cells
(Figures 4.101–4.104). The most distinctive feature is the single, flat, ribbon-like
chloroplast that extends down the center of the cell. The chloroplast contains
numerous dot-like pyrenoids that may be scattered or lined up down the center of
the chloroplast. The chloroplast may become twisted (Figure 4.104), but does
not spiral around the outside of the cell as in Spirogyra (Section 4.19, page
691). Mougeotia reproduces by forming conjugation bridges between 2 filaments,
producing distinctive zygotes (Figure 4.105). Although Mougeotia filaments are
distinctive, they can be confused with the desmid Gonatozygon. Gonatozygon
cells sometimes have ribbon-like chloroplasts, but the chloroplasts will be paired,
extending from a central nucleus, not single as in Mougeotia.
25

See Freshwater Algae in Northwest Washington, Volume III. Desmids.
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Figure 4.101: Mougeotia (600x DIC), Bridal Veil Falls on trail to Lake Serene,
Mt. Loop Hwy, August 18, 2011.
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Figure 4.102: Mougeotia (200x DIC), Wiser Lake, IWS water quality sampling
site, Whatcom County, March 30, 2012.
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Figure 4.103: Mougeotia (200x DIC), Crescent Lake, Olympic National Park,
November 29, 2007.

4.15. MOUGEOTIA

659

Figure 4.104: Mougeotia (400x DIC), freshwater pond uphill from Mud Bay,
Whatcom County, May 7, 2009.
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Figure 4.105: Mougeotia zygotes (400x DIC), freshwater pond near Graham,
Pierce County, May 23, 2011.
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Oedogonium Link ex Hirn

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

min
med
max

Width
5.9 µm
7.3 µm
7.9 µm

Length
12.0 µm
15.8 µm
22.6 µm

Biovolume†
347 µm3
668 µm3
1,110 µm3

Oedogonium sp.1
oogonium (spheroid)

min
med
max

15.0 µm
18.2 µm
18.7 µm

13.0 µm
14.2 µm
17.7 µm

1,570 µm3
2,510 µm3
3,100 µm3

Oedogonium sp.2
cells (cylinder)

min
med
max

35.9 µm
41.0 µm
54.0 µm

51.4 µm
74.6 µm
85.1 µm

64,500 µm3
103,000 µm3
174,000 µm3

Oedogonium sp.2‡
oogonium (spheroid)

min
med
max

36.2 µm
60.4 µm
61.8 µm

58.0 µm
80.3 µm
80.7 µm

39,800 µm3
153,000 µm3
161,000 µm3

Oedogonium sp.3
cells (cylinder)

min
med
max

11.9 µm
13.6 µm
16.7 µm

38.4 µm
49.1 µm
95.0 µm

4,270 µm3
7,710 µm3
14,200 µm3

Oedogonium sp.3‡
oogonium (spheroid)

min
med
max

37.7 µm
39.1 µm
39.8 µm

35.7 µm
26,600 µm3
36.0 µm
28,800 µm3
36.5 µm
30,300 µm3
continued on next page

Local measurements
Oedogonium sp.1
cells (cylinder)
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min
med
max

Width
4.4 µm
5.8 µm
7.2 µm

Length
42.2 µm
47.0 µm
85.8 µm

Biovolume†
753 µm3
1,490 µm3
2,190 µm3

min 15.9 µm
15.0 µm
2,090 µm3
med 16.4 µm
15.9 µm
2,200 µm3
max 21.0 µm
16.8 µm
3,880 µm3
†
Calculated using original measurements, not summary values.
‡
Biovolume estimate based on <5 cells.

Oedogonium sp.4
oogonium (spheroid)

Description
Oedogonium filaments are often collected along lake shores, from the surface
of submerged aquatic macrophytes, or attached to other solid surfaces. The
cylindrical cells form simple, unbranched filament (Figures 4.106–4.118). The
individual cells contain a net-like (reticulated) chloroplast that circles the cell
(Figure 4.106). Vegetative cell division occurs near one end of the cell, forming
a series of folds called an apical cap (Figure 4.106). The filaments are usually
anchored to a solid surface by a specialized basal cell called a holdfast (Figure
4.107). The filaments form distinctive sexual reproductive structures. The easiest
to recognize is the inflated oogonium that contains the fertilized zygote (Figure
4.108). Sometimes you will find a small dwarf male filament attached adjacent
to the oogonium (Figure 4.109). There are >1000 Oedogonium species listed on
AlgaeBase, so species identification is beyond the scope of this guide.
Oedogonium sp.1 is the smallest local species, with long, narrow vegetative cells
and oval, slightly compressed oogonia (Figures 4.110–4.111). The oogonia form
within the filament (intercalary) rather than at the terminal end of the filament,
and are often paired. Oedogonium sp.2 is the largest local species, with huge
cylindrical cells containing a dense, net-like (reticulated) chloroplast and oval
oogonia that form within the filament (Figures 4.112–4.115). This species has
cells that are relatively short compared to the cell width. Oedogonium sp.3
has long narrow cells that are slightly inflated at one end and solitary oogonia
that are formed within the filament (Figures 4.116–4.117). Oedogonium sp.4 is
characterized by very long narrow vegetative cells, and strings of oogonia that
form within the filament (Figure 4.118)
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Figure 4.106: Oedogonium (400x DIC), Beaver Pond Lake, IWS water quality
sampling site, Whatcom County, May 8, 2013.
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Figure 4.107: Oedogonium (400x DIC), Toad Lake, IWS water quality sampling
site, Whatcom County, August 19, 2009.
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Figure 4.108: Oedogonium (200x DIC), Sunset Pond, IWS water quality sampling
site, Whatcom County, August 19, 2009.
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Figure 4.109: Oedogonium dwarf male (200x DIC), Ross Lake, Ross Lake
National Recreation Area, September 27, 2010.
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Figure 4.110: Oedogonium sp.1 (400x DIC), freshwater pond near Graham, Pierce
County, May 13, 2011.
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Figure 4.111: Oedogonium sp.1 oogonia (600x DIC), freshwater pond near
Graham, Pierce County, May 13, 2011.
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Figure 4.112: Oedogonium sp.2 (200x DIC), Whatcom Creek, Whatcom County,
May 23, 2013.
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Figure 4.113: Oedogonium sp.2 (400x DIC), Whatcom Creek, Whatcom County,
May 13, 2013.
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Figure 4.114: Oedogonium sp.2 (100x DIC), Whatcom Creek, Whatcom County,
May 13, 2013.

672

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.115: Oedogonium sp.2 (200x DIC), freshwater pond, Whatcom County,
May 31, 2013.
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Figure 4.116: Oedogonium sp.3 (200x DIC), small pond near Twisp, eastern
Washington, May 23, 2013.
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Figure 4.117: Oedogonium sp.3 (200x DIC), small pond near Twisp, eastern
Washington, May 23, 2013.
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Figure 4.118: Oedogonium sp.4 (400x DIC), Agate Lake, Whatcom County, June
18, 2013.
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Pithophora Wittrock

Local taxon
Pithophora roettleri (Roth) Wittrock
Abundance
Not yet collected in local lakes or streams; sample from freshwater aquarium.
Local measurements
Pithophora roettleri
cells (cylinder)

Pithophora roettleri
intercalary akinetes
(spheroid)

min
med
max

Width
58.0 µm
65.3 µm
78.8 µm

Length
335.5 µm
735.3 µm
1,287.4 µm

Biovolume†
1,300,000 µm3
2,234,000 µm3
6,150,000 µm3

min
med
max

64.1 µm
84.7 µm
93.4 µm

148.5 µm
169.7 µm
205.4 µm

332,000 µm3
637,000 µm3
816,000 µm3

Pithophora roettleri
min 65.3 µm
165.8 µm
498,000 µm3
terminal akinetes
med 78.1 µm
202.7 µm
668,000 µm3
(spheroid)
max 113.1 µm
230.4 µm
1,400,000 µm3
†
Calculated using original measurements, not summary values.
Description
Pithophora cells are very large, sometimes exceeding 1 mm in length (Figures
4.119–4.121). The chloroplast is net-like (reticulated) and parietal, with many
pyrenoids. The filaments are sparsely branched and often contain terminal and
intercalary akinetes. This genus was described as tropical or subtropical by John,
et al. (2011), but AlgaeBase states that the genus is also found in temperate lakes
(AlgaeBase, accessed April 25, 2013). The local specimens were collected from a
freshwater aquarium containing water from Rainbow Lake (San Juan Island, WA).
The local specimens will key to Pithophora oedogonia (Montagne) Wittrock in
most taxonomic keys. This species has been renamed Pithophora roettleri based
on genetic evidence that showed that most of the morphological variation between
Pithophora species was caused by environmental factors (Boedeker, et al., 2012).
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Figure 4.119: Pithophora roettleri (100x DIC), freshwater aquarium, source water
from Rainbow Lake, San Juan Island, April 8, 2013.
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Figure 4.120: Pithophora roettleri (40x brightfield), freshwater aquarium, source
water from Rainbow Lake, San Juan Island, April 19, 2013.
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Figure 4.121: Pithophora roettleri (40x brightfield), freshwater aquarium, source
water from Rainbow Lake, San Juan Island, April 25, 2013.
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Radiofilum Schmidle

Local taxa
Radiofilum conjunctivum Schmidle;
Radiofilum transversale (Brébisson) Christensen
(=Parallela transversalis [Brésson], Novis, Lorenz, Borady, and Flint)
Abundance
Infrequently collected in plankton samples; occasionally collected in shoreline
samples.
Local measurements
Radiofilum conjunctivum
cells (spheroid)

min
med
max

Width
5.3 µm
6.8 µm
8.0 µm

Length
6.0 µm
7.2 µm
9.4 µm

Biovolume†
107 µm3
168 µm3
312 µm3

min 8.2 µm
5.0 µm
183 µm3
med 10.3 µm
6.0 µm
311 µm3
max 13.0 µm
8.3 µm
712 µm3
†
Calculated using original measurements, not summary values.
Radiofilum transversale
cells (spheroid)

Description
Radiofilum filaments are short, unbranched, and contain loosely connected, beadlike or compressed cells (Figures 4.122–4.130). Some species have a transverse
ring where the cell halves join together. The chloroplast is parietal and cupshaped, with one or more pyrenoids. The filaments are surrounded by a mucilage
layer that may be difficult to see unless stained or viewed using phase contrast
illumination. Radiofilum resembles some species of Geminella (Section 4.9,
page 601), which has typically has broadly rounded, elliptical or cylindrical
cells enclosed in a wide mucilage layer. Radiofilum and Geminella are often
associated with soft, boggy or acidic water (John, et al., 2011), and most of the
local specimens were collected in boggy mountain lakes or shallow, low elevation
wetlands. Another interesting feature shared by Radiofilum and Geminella is the
occasional tendency for some cells to divide parallel to the filament, resulting
in cell clumps or multiseriate filaments (multiple rows) enclosed in the common
mucilage layer (e.g., Figure 4.130 and Figure 4.59 in Section 4.9).
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Radiofilum conjunctivum cells are nearly spherical and have a distinct transverse
ring around the center of each cell (Figures 4.122–4.126). The cells in the
filament form a single, unbranched chain surrounded by a wide, diffuse, indistinct
mucilage. When stained with methylene blue, however, the mucilage reveals
distinct striations (Figure 4.125). The cells are usually adjacent to each other in
the filament, but may also be slightly separated and connected by a thin mucilage
strand (Figure 4.126). The presence of a connecting strand of mucilage is why
some authorities place this species in the genus Interfilum Chodat (no image
available), which also has bead-like cells connected by mucilage strands.
Radiofilum transversale cells are compressed, lens-shaped, and much wider
than Radiofilum conjunctivum (Figures 4.127–4.130). The cells do not have a
transverse ring encircling the cell, but may have small equatorial protuberances
associated with cell division (Novis, et al., 2010). The cells form pairs that are
slightly separated from adjacent cells (pseudofilament), and are not interconnected
mucilage strands. The cells are surrounded by a narrow, but clearly visible
mucilage layer. Most of the cells divide perpendicular to the length of the
filament, but division parallel to the filament is fairly common, and creates
multiseriate filaments (multiple rows of cells) or cell clumps enclosed in the
common mucilage layer (Figure 4.127 and 4.130). This species has been renamed
Parallela transversalis, reflecting both morphological and genetic differences
from other species of Radiofilum.
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Figure 4.122: Radiofilum conjunctivum (600x DIC), Lake Terrell, IWS water
quality sampling site, Whatcom County, July 29, 2013.
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Figure 4.123: Radiofilum conjunctivum (200x DIC), Lake Terrell, IWS water
quality sampling site, Whatcom County, July 29, 2013.
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Figure 4.124: Radiofilum conjunctivum lightly stained with methylene blue (600x
DIC), Lake Howard, IWS water quality sampling site, Snohomish County, August
2, 2012.
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Figure 4.125: Radiofilum conjunctivum heavily stained with methylene blue (600x
DIC), Lake Terrell, IWS water quality sampling site, Whatcom County, July 30,
2013.
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Figure 4.126: Radiofilum conjunctivum heavily (600x DIC), Lake Everett, IWS
water quality sampling site, Skagit County, August 5, 2015.
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Figure 4.127: Radiofilum transversale (600x DIC), Vogler Lake, IWS water
quality sampling site, Skagit County, July 8, 2015.
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Figure 4.128: Radiofilum transversale (200x DIC), Vogler Lake, IWS water
quality sampling site, Skagit County, July 8, 2015.
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Figure 4.129: Radiofilum transversale (600x DIC), small lake north of Sultan,
Snohomish County, April 27, 2015.

690

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.130: Radiofilum transversale (600x DIC), small lake north of Sultan,
Snohomish County, April 28, 2015.
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Spirogyra Link

Local taxa
Spirogyra crassa (Kützing) Kützing?;
Spirogyra majuscula Kützing?;
Spirogyra nitida (Müller) Leiblein?;
Spirogyra varians (Hassal) Kützing?;
Spirogyra spp.
Abundance
Moderately common in plankton samples and along shorelines; very common in
flowing water; may form planktonic blooms; may form dense mats attached to
substrates.

min
med
max

Width
111.8 µm
161.1 µm
191.7 µm

Length
115.2 µm
239.4 µm
383.4 µm

Biovolume†
1,230,000 µm3
5,740,000 µm3
10,600,000 µm3

Spirogyra majuscula?
cells (cylinder)

min
med
max

49.5 µm
58.8 µm
78.5 µm

63.8 µm
119.8 µm
167.7 µm

120,000 µm3
312,000 µm3
755,000 µm3

Spirogyra majuscula?
zygotes (spheroid)

min
med
max

57.7 µm
63.6 µm
73.8 µm

69.5 µm
73.4 µm
75.7 µm

131,000 µm3
154,000 µm3
213,000 µm3

Spirogyra nitida?
cells (cylinder)

min
med
max

65.2 µm
77.3 µm
93.1 µm

54.8 µm
79.43 µm
126.6 µm

270,000 µm3
371,000 µm3
718,000 µm3

Spirogyra nitida?
zygotes (spheroid)

min
med
max

70.6 µm
78.8 µm
81.9 µm

108.7 µm
284,000 µm3
118.8 µm
399,000 µm3
130.4 µm
428,000 µm3
continued on next page
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Spirogyra crassa?
cells (cylinder)
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min
med
max

Width
25.7 µm
33.3 µm
43.8 µm

Length
58.7 µm
115.1 µm
233.8 µm

Biovolume†
34,800 µm3
119,000 µm3
205,000 µm3

Spirogyra varians?
zygotes (spheroid)

min
med
max

22.1 µm
36.5 µm
44.4 µm

33.5 µm
60.5 µm
69.5 µm

9,940 µm3
44,600 µm3
69,000 µm3

Spirogyra type 1
cells (cylinder)

min
med
max

20.1 µm
40.5 µm
47.0 µm

125.3 µm
321.1 µm
598.2 µm

40,000 µm3
430,000 µm3
893,000 µm3

Spirogyra type 1
zygotes (spheroid)

min
med
max

47.5 µm
55.0 µm
62.2 µm

77.9 µm
107.0 µm
129.4 µm

125,000 µm3
170,000 µm3
220,000 µm3

Spirogyra type 2
cells (cylinder)

min
med
max

43.8 µm
49.1 µm
70.1 µm

171.2 µm
310.2 µm
516.6 µm

278,000 µm3
708,000 µm3
1,220,000 µm3

Spirogyra type 2
zygotes (spheroid)

min
med
max

40.8 µm
43.7 µm
44.5 µm

56.8 µm
60.2 µm
63.2 µm

55,100 µm3
57,300 µm3
62,700 µm3

Spirogyra type 3
cells (cylinder)

min
med
max

16.6 µm
20.9 µm
24.1 µm

63.8 µm
101.7 µm
269.8 µm

20,500 µm3
32,300 µm3
102,000 µm3

Local measurements
Spirogyra varians?
cells (cylinder)

Spirogyra type 4‡
cells (cylinder)

min 27.4 µm
474.6 µm
293,000 µm3
med 28.5 µm
495.6 µm
316,000 µm3
max 38.0 µm
496.6 µm
538,000 µm3
†
Calculated using original measurements, not summary values.
‡
Biovolume estimate based on <5 cells.
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Description
Spirogyra, Mougeotia (Section 4.15, page 655), and Zygnema (Section 4.23, page
749) are closely related. All three genera are members of the order Zygnematales,
which also includes desmids.26 Members of this order reproduce by forming
conjugation bridges between filaments. The resulting zygote contains genetic
information from both filaments. The genus Spirogyra has distinctive, ribbon-like,
spiraling chloroplasts dotted with pyrenoids (Figures 4.131–4.155). Cells contain
one or more chloroplast that spiral around the inside of the cell wall. The end wall
between adjacent cells may be folded (Figure 4.133) or flat (Figure 4.134). Sexual
reproduction occurs when 2 filaments join via conjugation bridges, producing
thick-walled zygotes (Figures 4.134–4.135). Spirogyra cells also reproduce
vegetatively through simple cellular division and filament fragmentation.
Spirogyra filaments are usually unmistakable, but the cells can be confused
with Spirotaenia, a solitary desmid with a spiraling chloroplast. In addition,
some species of the desmid Gonatozygon form short filaments with irregularly
spiraling, ribbon-like chloroplasts, but the chloroplasts lack the regular spiraling
structure that defines Spirogyra. While the genus Spirogyra is easy to recognize,
species identification is difficult, not only because there are hundreds of described
species, but also because accurate identification requires careful examination
of the vegetative cells, conjugating filaments, and mature zygotes. Species
identification is beyond the scope of this guide, so only a few local Spirogyra
taxa have been tentatively identified to species, and the rest are described by
morphological type.
Spirogyra crassa has extremely wide cells (>100 µm), making it one of the
more easily identified species of Spirogyra (Figures 4.136–4.137). The cells are
relatively short (often wider than long), with flat end walls. Each cell contains
many narrow chloroplasts (6–12) that spiral 0.5–1 times around the inside of the
cell. No mature zygotes were collected in the local samples.
Spirogyra majuscula has moderately wide cells (>50 µm) that are usually slightly
longer than wide (Figures 4.138–4.140). The cells have flat end walls, and contain
>5 chloroplasts that make less than one full spiral around the inside of the cell.
The zygotes are broadly lens-shaped (circular in cross-section). The conjugation
bridges extend from both of the paired filaments. The cells that contain zygotes
are often slightly inflated compared to the uninflated cells in the opposite filament.
26

See Freshwater Algae in Northwest Washington, Volume III. Desmids.

694

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Spirogyra nitida resembles Spirogyra majuscula, with moderately wide cells (>70
µm) that are longer than wide and have flat end walls. Spirogyra nitida can
be distinguished by its slightly larger cells that contain fewer chloroplasts (3–
5) and make up to one full turn around the inside of the cell (Figures 4.141–
4.142). The zygotes are larger and slightly more elliptical than Spirogyra
majuscula zygotes, but the conjugation bridges and fertilized cells share similar
morphological features (bridges form from both filaments; fertilized cells are
often slightly inflated).
Spirogyra varians has long cylindrical cells with flat end walls and a single
chloroplast that spirals approximately 1–5 times around the inside of the cell
(Figures 4.143–4.146). Conjugation bridges extend from both filaments. The
elliptical zygotes are contained inside slightly to moderately inflated cells. The
empty cells immediately opposite zygotes are usually not inflated, but other cells
along the filaments may be enlarged. This species is noted for its morphological
variability, which may represent hybridization with several other Spirogyra
species (John, et al., 2011).
Spirogyra type 1 cells are very long, narrow, and lack end wall folds. The cells
contain approximately 3–4 chloroplasts that spiral 3–5 times around the inside of
the cell (Figures 4.147–4.149). Conjugation bridges extend from both filaments.
The zygotes are broadly elliptical or lens-shaped, and form inside slightly inflated
cells; empty cells on the opposite filament are not inflated. This species was
collected in several high elevation mountain lakes.
Spirogyra type 2 cells are also very long, narrow, and lack end wall folds (Figures
4.150–4.152). The cells contain 4–6 chloroplasts that are nearly straight, or make
no more than one spiral inside the cell. The zygotes are oval or elliptical, and form
inside inflated cells.
Spirogyra type 3 and Spirogyra type 4 are both characterized by long, narrow
cells with distinctive end wall folds (Figures 4.153–4.157). Spirogyra type 3 has
a single chloroplast that makes approximately 2–6 spirals around the inside of the
cell twice inside the cell. Spirogyra type 4 has two chloroplasts that complete 2
spirals inside the cell. No zygotes were collected for either of these taxa.
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Figure 4.131: Typical Spirogyra filament (100x DIC), Carolina Biological Supply
Co., May 25, 2011.
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Figure 4.132: Spirogyra pyrenoids (400x DIC), Clear Lake, IWS water quality
sampling site, Skagit County, July 28, 2011.
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Figure 4.133: Spirogyra end wall fold (600x DIC), Lower Bagley Lake, IWS
water quality sampling site, Whatcom County, October 12, 2012.
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Figure 4.134: Spirogyra conjugation bridge (200x DIC), Lake Terrell, IWS water
quality sampling site, Whatcom County, August 9, 2013.
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Figure 4.135: Spirogyra zygote formation (400x DIC), Scudder’s Pond (Lake
Whatcom watershed), Whatcom County, May 25, 2011.
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Figure 4.136: Spirogyra crassa? (100x DIC), small pond near Lynnwood,
Snohomish County, May 13, 2015.
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Figure 4.137: Spirogyra crassa? (100x DIC), Tennant Lake, IWS water quality
sampling site, Whatcom County, July 29, 2013.
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Figure 4.138: Spirogyra majuscula? (200x DIC), standing water, Whatcom
County, May 24, 2013.
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Figure 4.139: Spirogyra majuscula? (200x DIC), small pond near Lynnwood,
Snohomish County, May 13, 2015.
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Figure 4.140: Spirogyra majuscula? zygotes (200x DIC), small pond near
Lynnwood, Snohomish County, May 13, 2015.
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Figure 4.141: Spirogyra nitida? (200x DIC), Silver Lake, IWS water quality
sampling site, Whatcom County, May 11, 2015.
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Figure 4.142: Spirogyra nitida zygote? (200x DIC), Silver Lake, IWS water
quality sampling site, Whatcom County, May 11, 2015.
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Figure 4.143: Spirogyra varians? (200x DIC), Lake Terrell, IWS water quality
sampling site, Whatcom County, August 9, 2013.
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Figure 4.144: Spirogyra varians? (200x DIC), Scudder’s Pond, Lake Whatcom
watershed, Whatcom County, May 25, 2011.
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Figure 4.145: Spirogyra varians? zygotes (200x DIC), outdoor fish pond, Maple
Valley, King County, May 10, 2013.
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Figure 4.146: Spirogyra varians? zygotes (200x DIC), standing water in
Fairhaven Park, Whatcom County, May 22, 2015.
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Figure 4.147: Spirogyra type 1 (100x DIC), Coal Lake, IWS water quality
sampling site, Snohomish County, August 21, 2013.
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Figure 4.148: Spirogyra type 1 (200x DIC), Coal Lake, IWS water quality
sampling site, Snohomish County, August 21, 2013.
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Figure 4.149: Spirogyra type 1 zygote (200x DIC), Coal Lake, IWS water quality
sampling site, Snohomish County, August 21, 2013.
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Figure 4.150: Spirogyra type 2 (100x DIC), Beaver Pond Lake, IWS water quality
sampling site, Whatcom County, July 8, 2015.
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Figure 4.151: Spirogyra type 2 (100x DIC), Tennant Lake, IWS water quality
sampling site, Whatcom County, July 30, 2013.
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Figure 4.152: Spirogyra type 2 zygotes (200x DIC), Squalicum Lake, IWS water
quality sampling site, Whatcom County, June 29, 2015.
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Figure 4.153: Spirogyra type 3 (200x DIC), Lake Ketchum, IWS water quality
sampling site, Snohomish County, September 2, 2009.
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Figure 4.154: Spirogyra type 3 (200x DIC), Devil’s Lake, Snohomish County,
October 7, 2009.
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Figure 4.155: Spirogyra type 3 (400x DIC), Upper Bagley Lake, IWS water
quality sampling site, Whatcom County, September 7, 2012.
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Figure 4.156: Spirogyra type 4 (100x DIC), Ross Lake, Ross Lake National
Recreation Area, June 1, 2009.
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Figure 4.157: Spirogyra type 4 (100x DIC), Ross Lake, Ross Lake National
Recreation Area, September 27, 2010.
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Stigeoclonium Kützing

Local taxa
Stigeoclonium tenue (C. Agardh) Kützing?;
Stigeoclonium sp.
Abundance
Infrequently collected in plankton samples; moderately common in flowing water
and along shoreline; may form dense mats attached to substrates.
Local measurements
Stigeoclonium tenue?
axial cells (cylinder)

Stigeoclonium tenue?
branch cells (cylinder)

min
med
max

Width
9.9 µm
13.1 µm
17.5 µm

Length
11.4 µm
18.3 µm
28.5 µm

Biovolume†
950 µm3
2,870 µm3
4,770 µm3

min
med
max

5.4 µm
8.6 µm
11.4 µm

7.0 µm
11.8 µm
24.4 µm

270 µm3
839 µm3
2,280 µm3

Stigeoclonium sp.1
min 5.7 µm
19.1 µm
1,080 µm3
branch/axial cells
med 9.6 µm
28.2 µm
1,810 µm3
(cylinder)
max 13.8 µm
42.3 µm
4,740 µm3
†
Calculated using original measurements, not summary values.
Description
Stigeoclonium filaments range from sparsely to densely branched, and often
have root-like rhizoids. The central (axial) portion of the filament contains
large, untapered, cylindrical cells, while the secondary (branch) filaments contain
narrower, more tapered cells (Figures 4.158–4.165). The axial cells may be
constricted at the cross-wall, and contain a band-like chloroplast. The branch
filaments are tapered, ending in either a bluntly pointed apex or an elongated
cell. The filaments are often parasitized by a type of aquatic fungi (hyphochytrid),
which causes the cells to become greatly enlarged and whitish at the infection site
(Figure 4.162). Stigeoclonium is very polymorphic (John, et al., 2011). Recent
studies suggest that many of the species descriptions represent natural variation
caused by environmental conditions (Caisová, et al., 2011).
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Stigeoclonium filaments resemble Chaetophora (Section 4.4, page 560)
and Draparnaldia (Section 4.8, page 589). Draparnaldia has distinctive,
differentiated axial and branch filaments, and usually appears dense and tufted.
The axial filament is unmistakable, consisting of large, barrel-shaped cells with
a deeply incised, band-shaped parietal chloroplast. Chaetophora is differentiated
into axial filaments made up of parallel bundles of long, narrow cells, and tufted
branch filaments containing short, rounded cells that often extend into long, multicellular hairs.
The specimens in Figures 4.158–4.162 were tentatively identified as
Stigeoclonium tenue based on the presence of rhizoidal filaments, lack of
hair-like terminal extensions, and the cell size.
The specimens in Figures 4.163–4.165 may be a different species, or may simply
illustrate the morphological variation present in this genus. The cells in the branch
filaments were about the same length as in the axial filaments (not shorter), and the
branch cells terminated in either a blunt point (Figure 4.163) or a hair-like multicellular extension (Figure 4.164). None of the filaments appeared to be rhizoidal,
even where attached to woody substrate (Figure 4.165).
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Figure 4.158: Stigeoclonium sp. (600x DIC), Wards Biological Supply Co., April
5, 2012.
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Figure 4.159: Stigeoclonium tenue? (200x DIC), small pond near Fairhaven
College, May 2, 2011.
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Figure 4.160: Stigeoclonium tenue? (200x DIC), Heart Lake, IWS water quality
sampling site, Skagit County, September 21, 2010.
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Figure 4.161: Stigeoclonium tenue? (100x DIC), small pond near Fairhaven
College, May 2, 2011.
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Figure 4.162: Stigeoclonium tenue? infected by hyphochytrid fungal parasite
(200x DIC), Scudder’s Pond (Lake Whatcom watershed), Whatcom County, April
12, 2011.
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Figure 4.163: Stigeoclonium sp.1 (200x DIC), Lake Evan, IWS water quality
sampling site, Snohomish County August 20, 2013.
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Figure 4.164: Stigeoclonium sp.1 (200x DIC), Lake Evan, IWS water quality
sampling site, Snohomish County August 19, 2013.
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Figure 4.165: Stigeoclonium sp.1 (40x brightfield), Lake Evan, IWS water quality
sampling site, Snohomish County, August 19, 2013.
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Trentepohlia Martius

Local taxon
Trentepohlia aurea (Linnaeus) Martius
Abundance
Not planktonic; infrequently collected from wet seeps and damp rocks.
Local measurements
Trentepohlia aurea
cells (cylinder)

Width
Length
min 16.1 µm
51.6 µm
med 20.9 µm
58.5 µm
max 26.0 µm
75.6 µm
†
Calculated using original measurements, not summary values.

Biovolume†
10,500 µm3
20,000 µm3
38,100 µm3

Description
Trentepohlia aurea is a branched filamentous species with large, thick-walled,
cylindrical cells (Figures 4.166–4.169). The cells are initially green, with a
parietal chloroplast, but quickly turn bright orange from accumulated carotenoids.
This species is not planktonic, and is more likely to be found forming bright
orange tufts on damp rocks, stone walls, or on cliffs in the spray zone of waterfalls.
The specimens collected along Hwy. 20 were attached to damp rocks adjacent
to a small waterfall. Many of the samples contained nonmotile dinoflagellates,
presumably Rufusiella insignis (Hassal) Loeblich,27 scattered throughout the
bright orange Trentepohlia filaments.

27

See Freshwater Algae in Northwest Washington, Vol V. Cryptophyta, Dinophyta, and
Euglenophyta
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Figure 4.166: Trentepohlia aurea (600x DIC), damp rocks near waterfall along
Hwy 20 near Maple Pass, August 19, 2014.

734

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.167: Trentepohlia aurea (400x DIC), damp rocks near waterfall along
Hwy 20 near Maple Pass, August 19, 2014.
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Figure 4.168: Trentepohlia aurea (200x DIC), damp rocks near waterfall along
Hwy 20 near Maple Pass, August 19, 2014.

736

CHAPTER 4. FILAMENTOUS CHLOROPHYTA

Figure 4.169: Trentepohlia aurea (100x DIC), damp rocks near waterfall along
Hwy 20 near Maple Pass, August 19, 2014.
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Ulothrix Kützing

Local taxa
Ulothrix aequalis Kützing;
Ulothrix tenerrima (Kützing) Kützing?;
Ulothrix zonata (Weber & Mohr) Kützing;
Ulothrix sp.1
Abundance
Moderately common in plankton samples, flowing water, and along shoreline;
may form dense mats attached to substrates.

min
med
max

Width
12.9 µm
23.0 µm
36.5 µm

Length
15.4 µm
29.3 µm
38.5 µm

Biovolume†
2,480 µm3
12,000 µm3
30,800 µm3

Ulothrix tenerrima?
cells (cylinder)

min
med
max

7.7 µm
8.3 µm
8.7 µm

12.1 µm
20.7 µm
31.1 µm

624 µm3
1,090 µm3
1,810 µm3

Ulothrix zonata
cells (cylinder)

min
med
max

17.6 µm
29.9 µm
53.0 µm

13.3 µm
26.7 µm
46.2 µm

3,500 µm3
23,400 µm3
80,700 µm3

Local measurements
Ulothrix aequalis
cells (cylinder)

min 4.5 µm
54.9 µm
912 µm3
med 4.6 µm
59.5 µm
962 µm3
max 5.0 µm
60.5 µm
1,170 µm3
†
Calculated using original measurements, not summary values.
Ulothrix sp.1
cells (cylinder)

Description
Although Ulothrix filaments are occasionally collected in plankton samples, this
genus is more likely to be found around shorelines or in flowing water. The genus
is characterized by unbranched filaments containing cells with a saddle-shaped or
ring-shaped chloroplasts that may completely or partially circle the cell (Figures
4.170–4.179). The chloroplasts contain one or more distinct pyrenoids. Ulothrix
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filaments commonly form motile reproductive cells, which may develop in freshly
collected samples (Figures 4.172 and 4.177). The motile cells may have visible
eyespots; live samples may exhibit movement while the reproductive cells are still
contained within the wall of the filamentous (vegetative) cell.
Ulothrix cells and filaments closely resemble Klebsormidium (Section 4.12, page
630), some species of Geminella (Section 4.9, page 601), and Microspora (Section
4.13, page 636). Geminella filaments can be distinguished because the filaments
are surrounded by a thick mucilaginous sheath. Microspora has a net-like
(reticulated) chloroplast rather than an incomplete parietal band. Ulothrix can be
difficult to distinguish from Klebsormidium, but the most common local species,
Ulothrix aequalis and Ulothrix zonata, can be identified by their very large cells
(15 µm wide) and ring-shaped chloroplasts.
Ulothrix aequalis filaments are wide (≥15 µm), with thick-walled, cylindrical
cells that are usually slightly longer than their width (Figures 4.170–4.172). The
ring-shaped chloroplast extends more than half way around the cell and contains
one or more pyrenoids. The local specimens are probably Ulothrix aequalis
var. cataeniformis (Kützing) Rabenhorst, which has constricted cross-walls and
is more likely to be found along lake shorelines than Ulothrix zonata, which also
has very wide filaments, but is typically collected in cold, clear, running water.
Ulothrix tenerrima filaments are narrow (<10 µm), with cells that may be shorter
or longer than their width (Figures 4.173–4.174). The saddle-shaped chloroplast
extends slightly more than half way around the cell and usually contains a
single pyrenoid. This species is associated with lakes and stagnant water (John
et al., 2011); only a few local specimens have been collected, so the species
identification is tentative.
Ulothrix zonata filaments are wide (≥15 µm), with short, cylindrical cells
surrounded by a thick cell wall (Figures 4.175–4.177). The cross-walls may be
flat or slightly constricted. The cells contain one or two band-shaped chloroplasts
that completely circle the cell, sometimes expanding to fill the entire cell. The
chloroplasts usually contain several pyrenoids.
Ulothrix sp.1 (Figures 4.178–4.179) is characterized by long, very narrow (≤5
µm) cylindrical cells with slightly constricted cross-walls. The saddle-shaped
chloroplast circles about half-way around the cell, and extends about half way up
the length of the cell. The specimen could also be Uronema elongatum Hodgetts,
which closely resembles Ulothrix, but has an inflated terminal cell.
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Figure 4.170: Ulothrix aequalis (600x DIC), Lake Padden shoreline, IWS water
quality sampling site, Whatcom County, April 19, 2013.
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Figure 4.171: Ulothrix aequalis (200x DIC), Lake Padden shoreline, IWS water
quality sampling site, Whatcom County, April 2, 2013.
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Figure 4.172: Ulothrix aequalis reproductive cells (600x DIC), Lake Padden
shoreline, IWS water quality sampling site, Whatcom County, April 18, 2013.
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Figure 4.173: Ulothrix tenerrima? (400x DIC), Lake Louise, IWS water quality
sampling site, Whatcom County, April 24, 2008.
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Figure 4.174: Ulothrix tenerrima? (400x DIC), Mirror Lake, IWS water quality
sampling site, Whatcom County, July 12, 2011.
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Figure 4.175: Ulothrix zonata (200x DIC), Big Four Ice Caves outlet stream,
Mt. Loop Hwy, July 1, 2011.
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Figure 4.176: Ulothrix zonata (200x DIC), Whatcom Creek at fish hatchery,
Whatcom County, May 16, 2011.
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Figure 4.177: Ulothrix zonata reproductive cells (600x DIC), Whatcom Creek at
fish hatchery, Whatcom County, May 16, 2011.
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Figure 4.178: Ulothrix sp.1 or Uronema? (600x DIC), Bear Lake, IWS water
quality sampling site, Snohomish County, August 16, 2013.
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Figure 4.179: Ulothrix sp.1 or Uronema? (200x DIC), Bear Lake, IWS water
quality sampling site, Snohomish County, August 16, 2013.
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Zygnema C. Agardh

Local taxa
Zygnema spp.
Abundance
Moderately common in plankton samples, flowing water, and along shoreline;
may form dense mats attached to substrates.
Local measurements
Zygnema spp.‡
cells (cylinder)

Width
Length
min 15.9 µm
29.8 µm
med 27.8 µm
48.1 µm
max 35.3 µm
81.1 µm
†
Calculated using original measurements, not summary values.
‡
Cell dimensions represent multiple species.

Biovolume†
7,540 µm3
30,600 µm3
68,100 µm3

Description
Zygnema, Mougeotia (Section 4.15, page 655), and Spirogyra (Section 4.19, page
691) are closely related. All three genera are members of the order Zygnematales,
which also includes desmids.28 Members of this order have a method of
reproduction that includes the formation of conjugation bridges between filaments
(Figure 4.133). The resulting zygote contains genetic information from both
filaments.
Zygnema filaments are unbranched, with cylindrical cells containing paired,
stellate chloroplasts (Figures 4.180–4.184). The filaments may be surrounded
by a thin mucilage layer. Sexual reproduction occurs when filaments form
conjugation bridges, producing zygotes (Figure 4.184). Zygnema can also
reproduce vegetatively through cell division and filament fragmentation. Compare
Zygnema to Cylindrocystis, a common desmid with stellate chloroplasts.
Species identification is difficult, requiring the presence of healthy vegetative
filaments, conjugating filaments, and mature zygotes, which are rarely present
in the same sample. As a result, Zygnema species identification beyond the scope
of this guide.
28

See Freshwater Algae in Northwest Washington, Volume III. Desmids.
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Figure 4.180: Zygnema (200x DIC), Diablo Lake, Ross Lake National Recreation
Area, September 20, 2012.

4.23. ZYGNEMA

751

Figure 4.181: Zygnema (600x DIC), Blue Lake on Dock Butte trail, North
Cascades along Hwy 20, July 2, 2015.
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Figure 4.182: Zygnema (200x DIC), Tennant Lake, IWS water quality sampling
site, Whatcom County, June 1, 2009.
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Figure 4.183: Zygnema (400x DIC), Sunday Lake, IWS water quality sampling
site, Snohomish County, September 2, 2009.
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Figure 4.184: Zygnema zygotes (400x DIC), Barclay Lake outlet stream, North
Cascades along Hwy 2, July 22, 2013.

