


Polysiphonia sensu lato (Polysiphonia/Neosiphonia)

Polysiphonia sensu lato (“in the loose sense”) is 
the largest red algal genus with over 200 

tl t d i (G i & G icurrently accepted species names (Guiry & Guiry
2009). These species exhibit a wide range of 
morphological variability so that their 
classification within the genus (or genera) is 
difficult. Some species within this group may be p g p y
best classified under previous generic names 
such as “Fernandosiphonia” or “Vertebrata”, 
and Kim & Lee (1999) recently established the 
genus Neosiphonia within which many species 
are now placed The coupling of morphological
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are now placed. The coupling of morphological 
characters with DNA sequence data is helping to 
establish a better classification of Polysiphonia
sensu lato species based on their natural 
relationships, but much work remains before this 
will be complete. “Polysiphonia” will be applied 
here in its broad sense for consistency. 
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First a Bit of History: 
Major studies of Polysiphonia species during 
the last century have been carried out by athe last century have been carried out by a 
limited number of what I would call 
“Polysiphonia experts.”

The first of these would be George J. Hollenberg. 
Best known for his California flora with Abbott heBest known for his California flora with Abbott, he 
published major papers on Polysiphonia in the 
Pacific and was sought out by Taylor and Dawson 
to study and publish on the Polysiphonia species 
they collected. Abbott sites Hollenberg’s study of 
Hawaiian Polysiphonia species as the major y p p j
reason that the genus is well represented in those 
islands.
Representative publications
Hollenberg GJ (1942) Amer J Bot 29:772-785
Hollenberg GJ (1944) Amer J Bot 31:474-483
Hollenberg GJ (1968a) Pac Sci 22:56-98Two other experts on Pacific Polysiphonia species were 
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Hollenberg GJ (1968b) Pac Sci 22:198-207Nancy Adams and H. B. S. Womersley. Adams (pictured above 

with Wendy Nelson & Max Hommersand) was a well known botanical 
illustrator who also studied New Zealand marine algae. She 
published a first monograph on New Zealand Polysiphonia
species (1991 NZ J Bot 29:411-427) and continued compiling 
notes and illustrations of additional species not covered innotes and illustrations of additional species not covered in 
her initial work.
Womersley is best know for his many floristic studies of the 
southern Australian marine algae and his series of books on 
this subject, however his publication “Southern Australian 
Species of Polysiphonia Greville (Rhodophyta)” (1979 Aus JSpecies of Polysiphonia Greville (Rhodophyta)  (1979, Aus J 
Bot 27:459-528) is a great Polysiphonia resource. This paper not 
only includes detailed descriptions of species but also 
discusses many of the morphological characters examined.



The expert on Atlantic Polysiphonia species for many year 
was Donald “Fritz” Kapraun. Although he collaborated with 
other researchers on European species Fritz was best knowother researchers on European species, Fritz was best know 
for his studies of western Atlantic and Caribbean 
Polysiphonia and eventually compiled a manuscript 
monographing the western Atlantic species. Near the 
completion of this work he became frustrated with not being 
able to reconcile which morphological characters were truly p g y
taxonomically significant, threw up his hands, and walked 
away from any further study of the genus.
The monograph remains unpublished but its draft has 
become a major resource for our current studies of western 
Atlantic Polysiphonia species

DF Kapraun (on right during Chuck Norris phase) with WR 
Taylor circa. 1970s. Photographer unknown, DFK archives.

Atlantic Polysiphonia species
Representative Publications
Kapraun DF (1977) Bot Mar 20:313-331
Kapraun DF (1979) Nor J Bot 26:269-276
Kapraun DF & Norris JN (1982) Smith Contr Mar Sci pp 225-238 The current expert on Polysiphonia would be 

M.-S. Kim who has published detailed 
h l i l t di f i t f imorphological studies of a variety of species 

and described the genus Neosiphonia into 
which many former Polysiphonia species are 
now placed.
Representative publications
Kim M S & Lee IK (1999) Phycol Res 47:271 281Kim M-S & Lee IK (1999) Phycol Res 47:271-281
Kim M-S et al (2000) Eur J Phycol 35:83-92
Kim M-S et al (2004) Bot Mar 47:389-394
Kim M-S & Abbott IA (2006) Phycol Res 54:32-39

Draft of the famous unpublished Western Atlantic Polysiphonia
monograph. DW Freshwater



Polysiphonia sensu lato in Southern Central America
•Wynne lists 37 species of Polysiphonia sensu lato in  the tropical western Atlantic.
Th b f i t d f i di id l t i i th th t C ibb i tl•The number of species reported for individual countries in the southwestern Caribbean varies greatly.

•More species are reported from countries with a long history of Phycological study, i.e. Columbia, and 
countries where Polysiphonia has been specifically studied, i.e. Belize (see map below where numbers 
in circles represent reported Polysiponia species).
•There were only two Polysiphonia species reported from Panama prior to 2008. Polysiphonia howei
f b th th P ifi d C ibb t (T l 1945 E l 1972) d P fl idi i (H ll bfrom both the Pacific and Caribbean coasts (Taylor 1945, Earle 1972) and P. flaccidissima (Hollenberg
1961). Earle (1972) also reported an unidentified species from the Caribbean coast.
•This is clearly a case of an understudied group as Margarita Albis and Nadya Mamoozadeh have 
identified 5 additional species (P. ferulaceae, P. sphaerocarpa, P. pseudovillum, P. gorgoniae, P. tepida) 
from collections made during the July 2008 Tropical Field Phycology workshop held in Bocas. (and 
there are additional Polysiphonia specimens from these collections awaiting identification).there are additional Polysiphonia specimens from these collections awaiting identification).
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Identification of Polysiphonia sensu lato species
A number of morphological characters have been used in the identification and description of Polysiphonia
species, however the taxonomic significance of these characters had not be examined. As previously 
mentioned, this problem was the reason for Kapraun walking away Polysiphonia research and it has 
hampered efforts to develop a natural classification system for this large group of species. The recent 
integration of molecular and morphological analyses is helping to determine the significance ofintegration of molecular and morphological analyses is helping to determine the significance of 
morphological character variation in Polysiphonia.
Stuercke & Freshwater (2008) used analyses of rbcL sequences to objectively assign North Carolina 
Polysiphonia specimens to species and assessed the consistency of 22 morphological characters commonly 
used in species identifications. Five of the 22 morphological characters included in the analyses were found 
to be entirely consistent (shown below in red) and another six although not entirely consistent wereto be entirely consistent (shown below in red), and another six, although not entirely consistent, were 
taxonomically useful when used in combination (shown below in black). A similar study by Kelly & Freshwater 
(unpublished) examined 43 New Zealand Polysiphonia samples representing 14 species to verify the 
consistency of those characters found to be significant in North Carolina species. The same characters were 
observed to be either completely consistent or useful when utilized in conjunction with entirely consistent 
characters.

1) Number of pericentral cells
2) Rhizoid-pericentral cell connection
3) Relationship of lateral branches to trichoblasts
4) Presence/absence of trichoblasts

characters.

5) Number of segments between trichoblasts
6) Type of holdfast
7) Presence/absence of scar cells
8) Scar cell pattern
9) Presence/absence of cicatrigenous branching (lateral branches originating from scar cells)
10) Development of spermatangial axes10) Development of spermatangial axes
11) Arrangement of tetrasporangia

Examples of the states for these characters are shown below.



Number of Pericentral Cells

The number of pericentral
ll i b t d t i d b

4

cells is best determined by 
making transverse sections 
but counts may also be 
made on properly flattened 
segments of the axes.

4
N. Mamoozadeh

5 to 7

8+

Stuercke & Freshwater 2008
J. Kelly



Rhizoid-pericentral cell connection

The position of the rhizoid pericentralThe position of the rhizoid-pericentral
cell connection (middle-, anterior-, or 
distal-ends of the pericentral cell) may 
also be taxonomically significant, but we 
have not evaluated the consistency of 
this character.

Open

this character.

Pit connected

Stuercke & Freshwater 2008



Relationship of lateral branches to trichoblasts

This is one of the most difficult characters to 
evaluate because of the deciduous nature of 

trichoblasts present

trichoblast in many species. Observation of 
the residual pit connection after trichoblast
have fallen off also requires the presence of 
young lateral branches

Branches forming in 
axil of trichoblasts

trichoblasts absent 
but residual pit 
connection to 
trichoblast present

Branches replacing 
trichoblasts

if no trichoblasts 
look for a residual 
pit connection for a 
trichoblasttrichoblast

Stuercke & Freshwater 2008



Number of segments between trichoblasts
(or scar cells)
every segment or not every segment

Presence/absence of scar cells
scar cells present or scar cells absent

Scar cell pattern
no pattern
spiral pattern

scar cells present,
not on every segment,
and  in no pattern

Presence/absence of cicatrigenous branching
cicatrigenous branches present
cicatrigenous branches absent

Cicatrigenous = branches that originate from scar 
cells

scar cells present,
on every segment,
in a spiral pattern

cicatrigenous branches,
on every segment,
in a spiral patternp p

Stuercke & Freshwater 2008



Development of spermatangia

Spermatangia replacing 
whole trichoblasts

DF Kapraun unpublished

Spermatangia form as a 
furacation of the trichoblasts

Stuercke & Freshwater 2008



Arrangement of tetrasporangia

Spiral series

Straight series

Stuercke & Freshwater 2008


