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Margarita (Pacific Mexico) may also be this species, but Dreck-
mann (2002) stated that the Pacific Mexico reports of “G. spini-
gera” from Nayarit (Mateo- Cid and Mendoza- González, 1992) 
and Jalisco (Serviere- Zaragoza et al., 1993a) corresponded with 
other species. The reports from Pacific Costa Rica (Bernecker 
and Wehrtmann, 2009; Fernández- García et al., 2011) and the 
Philippines (Silva et al., 1987) should also be reinvestigated to 
confirm their identifications.

Gracilaria subsecundata Setchell et N. L. Gardner
FIGURE 197A,B

Gracilaria subsecundata Setchell et N. L. Gardner, 1924:755, pl. 23: figs. 26, 

27, pl. 59; Dawson, 1944a:294; 1949a:20, pl. 6: figs. 3–11, pl. 7: figs. 

1–9; 1959a:26; 1961a:209, pl. 10: fig. 10, pl. 11: figs. 1, 6, pl. 12: figs. 

3, 4, pl. 17; 1966a:22; Norris, 1973:13; Huerta- Múzquiz, 1978:336; 

Norris, 1985a:93, tbls. 1, 2; Norris, 1985b:131, fig. 7; Mendoza- 

González and Mateo- Cid, 1986:424 [with a query]; Serviere- Zaragoza 

et al., 1993a:483; Mateo- Cid et al., 1993:47; González- González et al., 

1996:215, 394; Riosmena- Rodríguez et al., 1998:27; L. Aguilar- Rosas 

et al., 2000:130; Cruz- Ayala et al., 2001:191; CONANP, 2002:140; 

L. Aguilar- Rosas et al., 2002:234; Pacheco- Ruíz and Zertuche- 

González, 2002:467; Pacheco- Ruíz et al., 2008:207.

Gracilaria compressa sensu Dawson, 1944a:296 [in part; non Gracilaria 

compressa (C. Agardh) Greville, 1830:125; =Gracilaria bursa- pastoris 

(S. G. Gmelin) P. C. Silva, 1952:265]. 

Gracilaria pinnata sensu Dawson, 1961a:209 [in part; non Gracilaria pin-

nata Setchell et N. L. Gardner, 1924:751].

Algae bushy when small, becoming more or less laxly 
branched with growth; subcylindrical to compressed branches, 
up to 25 cm tall, (2–)3 mm in diameter; branching sparse to 

FIGURE 195. Gracilaria spinigera: Habit (EYD- 10986, US Alg. Coll.- 7536).
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dense, usually subdichotomous, up to 6–7 orders; can become 
more or less alternate, pinnate, or secund with growth; arising 
from a small discoid holdfast. Branches attenuating upward to 
acute tips; branch internodes variable with size and age, from 
about 3 mm in small or densely branched thalli, and 1–6 cm in 
larger thalli. Medulla of large rotund cells, about 200 or more 
µm in diameter, grading into radially elongate subcortical cells, 
25 µm in diameter. Outer cortex of 2–3 angular to elliptic pig-
mented cells, mostly up to 10 µm long by 5–8 µm wide; tending 
to be anticlinally arranged. Hairs sometimes present, conspicu-
ous; or only the basal cells of hairs within outer cortex.

Tetrasporangia ovoid, cruciately divided and, 25–30(–45) 
µm in diameter, but some sporangia divided periclinally to pro-
duce bispores; within modified cortex of irregular, small cells or-
ganized in anticlinal rows of 3–4 cells (outermost cell elongated); 
scattered over branch surfaces. Carpogonial branch 2- celled. 
Cystocarps dome shaped (not constricted), ostiolate, scattered 
over upper portions of thallus. Gonimoblast broad based, of 
pseudoparenchymatous cells, developed from a large fusion cell, 
with many traversing (absorbing) filaments to pericarp. Sper-
matangia in sunken depressions (Textorii- type), 14–17 µm in di-
ameter, containing 8–20 spermatangial parent cells; depressions 

separated by bands of cortical cells, usually in groups over 
branch surfaces.

Habitat.  On rocks or sand- covered substrate, often 
found in bays and estuaries; mid intertidal to shallow subtidal.

Distribution.  Gulf of California: Piedras del Burro 
(Gulfo de Santa Clara) to Bahía Agua Verde; Isla Espiritu Santo 
to Bahia de La Paz; Bahía Topolobampo.

Type Locality.  Guaymas, Sonora, Gulf of Califor-
nia, Mexico.

Remarks.  Collection and examination of tetraspo-
rangial Gracilaria subsecundata will be helpful to determine if 
the reported bispores (Dawson, 1949a) are viable or if they are 
immature tetrasporangia. Gracilaria subsecundata is probably 
endemic in the Gulf of California. Dreckmann (2002) noted that 
reports of G. subsecundata from Nayarit (Serviere- Zaragoza et 
al., 1993a) and in Pacific Mexico from Colima (Mateo- Cid and 
Mendoza- González, 1991) were doubtful.

Gracilaria tepocensis (E. Y. Dawson) E. Y. Dawson
FIGURE 198A

Rhodymenia? tepocensis E. Y. Dawson, 1944a:307 [with generic query], pl. 

65: fig. 1. 

FIGURE 196. Gracilaria spinigera: A. Habit. B. Branching in terminal portion of specimen (A, B after Dawson 1949a: 
pl. 8: figs. 1, 2). C. Longitudinal section of spermatangial cavity (holotype; after Dawson 1949a: pl. 8: fig. 5). D. Tran-
section of tetrasporangial thallus. E. Transection of dried specimen (D, E after Dawson, 1949a: pl. 9: figs. 2, 3).
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Gracilaria tepocensis (E. Y. Dawson) E. Y. Dawson, 1961a:211; 1961b:430; 

1966b:64; Norris and Bucher, 1976:17; Huerta- Múzquiz, 1978:339; 

Norris, 1985b:131, fig. 13; Mendoza- González and Mateo- Cid, 

1985:30; González- González et al., 1996:215, 394; Aguilar- Rosas et 

al., 2000:130; Pacheco- Ruíz et al., 2008:207.

Algae lax, of few to several narrow, complanate, subdichot-
omously branched fronds, up to 25.5 cm long and 2.0–3.0(–5.5) 
mm wide, attached by a small discoid holdfast. Fronds repeatedly 
branched in 1 plane, up to 3–4 orders, at intervals of 1–2(–6) cm; 
margins entire, smooth; upper branches reduced in width up-
ward to either a blunt apex or to apices of two or more digitate 
segments. Transection (150–)200–300 µm thick. Medulla nar-
row, of 2 layers of large cells, 100–200 µm in diameter, abruptly 
adjoined to a thin, completely or partially developed subcortical 
layer of smaller cells. Outer cortex usually a single layer of peri-
clinally elongated, pigmented cells, 7–10(–20) µm in diameter.

Tetrasporangia about 20 µm in diameter; borne in slightly 
modified cortex of 2- celled anticlinal filaments (not always evi-
dent); scattered over thallus. Cystocarps globose, up to 500 µm 
in diameter, rostrate; borne on thallus margins or over surface. 
Gonimoblast of radially elongated pseudoparenchymatous cells, 

developing from a large fusion cell; with numerous traversing 
(absorbing) filaments to pericarp. Spermatangia (Textorii- type) 
in small, partially sunken, irregularly confluent sori, bordered by 
little- modified to anticlinal elongate cortical cells; spermatia 3–4 
µm in diameter.

Habitat.  On rocks; subtidal, down to 4.5–21 m 
depths.

Distribution.  Gulf of California: San Felipe to 
Puertecitos; Bahía Tepoca to Bahía Agiabampo; Puerto Refugio, 
Isla Ángel de la Guarda to Isla Estanque (Islas de la Cintura); 
Bahía de Los Ángeles.

Type Locality.  Bahía Tepoca, Sonora, Gulf of Cali-
fornia, Mexico.

Remarks.  Gracilaria tepocensis was originally 
known only from dredged material from Bahía Tepoca, Isla Es-
tanque (Dawson, 1944a, 1961a), and Agiabampo, Sonora (Daw-
son, 1966b). Our diving surveys yielded numerous collections of 
G. tepocensis from the shallow subtidal to 11 m depths, Puerto 
Refugio, Isla Ángel de la Guarda (Norris and Bucher, 1976). The 
reported depths of the dredged specimens (Dawson, 1961a), par-
ticularly the one from 113 m, are doubtful for attached, growing 

FIGURE 197. Species of Gracilaria. A, B. Gracilaria subsecundata: A. Habit of male gametophyte. B. Habit, a nonreproductive thallus (A, B, 
JN- 4990, US Alg. Coll.- 159647). C. Gracilaria veleroae: Habit, specimen from the type collection (EYD- 141a- 40, AHFH- 37, now UC).
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FIGURE 198. Species of Gracilaria. A. Gracilaria tepocensis: Habit (JN- 5356, US Alg. Coll.- 156380). B. Gracilaria turgida: Habit of female 
gametophyte with cystocarps (JN- 3212, US Alg. Coll.- 159687).
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intact specimens. It is possibly an endemic in the Gulf of Califor-
nia, but this awaits molecular and morphological comparisons.

Although the Pacific Costa Rican G. crockeri E. Y. Daw-
son (1949a) has been considered conspecific (Dawson, 1961a), 
its relationship to the northern Gulf G. tepocensis needs to 
be reinvestigated. Reports of G. tepocensis from Pacific Mex-
ico (Pedroche and González- González, 1981; Mateo- Cid and 
Mendoza- González, 1991) were noted by Dreckman (2002) as 
doubtful. Those of León- Tejera and González- González (2000, 
as “Gracilaria aff. tepocensis”), as well as records from El Sal-
vador (Fernández- García et al., 2011), Costa Rica (Bernecker, 
2009), and Peru (Acleto O., 1973, 1986) should also be reexam-
ined to verify their identity.

Gracilaria turgida E. Y. Dawson
FIGURE 198B

Gracilaria turgida E. Y. Dawson, 1949a:14, pl. 21: figs. 1–11, pl. 24: fig. 

1; 1961a:213, pl. l0: figs. 5, 6, pl. 12: fig. 11, pl. 24: fig. 1; 1966a:22; 

1966b:63; Abbott and Hollenberg, 1976:498, fig. 445; R. Aguilar- 

Rosas, 1982:84; Norris, 1985a:94, tbls. 1, 2; Norris, 1985b:132, 

fig. 5; Huerta- Múzquiz and Mendoza- González, 1985:50; Ortega 

et al., 1987:72, pl. 3: fig. 18, pl. 4: figs. 19, 20; Sánchez- Rodríguez 

et al., 1989:44; González- González et al., 1996:216; Mateo- Cid et 

al., 2000:65; L. Aguilar- Rosas et al., 2000:130; Cruz- Ayala et al., 

2001:191; CONANP, 2002:140; L. Aguilar- Rosas et al., 2002:234; 

Pacheco- Ruíz and Zertuche- González, 2002:467; Riosmena- Rodríguez 

et al., 2005a:33; Pacheco- Ruíz et al., 2008:207; R. Aguilar- Rosas et al., 

2009:6, fig. 2e.

Algae cylindrical, robust, turgid and succulent; sometimes 
somewhat brittle and light brown to pale brownish red when 
fresh; of 1 to several axes, up to 15 cm tall, 2–5 mm in diameter; 
sparsely, irregularly branched, 1–2(–3) times, with terete, blunt 
apices; attached below by a discoid holdfast. Medulla of large, 
thin- walled cells, grading outward to the cortex of small, rotund 
cells; outer cortex usually a single layer of smaller, somewhat 
anticlinally elongated, pigmented cells; often with numerous, de-
ciduous hairs present in cortical layer.

Tetrasporangia borne in more or less modified cortex, scat-
tered throughout thallus. Cystocarps globose, (500–)700–900 
µm in diameter, prominent, ostiolate, to some extent basally 
constricted, scattered on upper thallus; carposporangia 18–20 
µm diameter. Gonimoblast of large vacuolated cells, with numer-
ous traversing (absorbing) filaments to pericarp. Spermatangia 
within shallow, cup- shaped depressions (Textorii- type) separated 
by modified anticlinally elongated cortical cells; in cortical layer.

Habitat.  On shells or rocks, in mudflats, lagoons, 
and estuaries, often in tidal drainage channels; intertidal.

Distribution.  Gulf of California: Punta Gorda 
(Gulfo de Santa Clara) to Bahía La Choya (Bahía Cholla, vicin-
ity of Puerto Peñasco); El Coloradito; Estero de Bahía de Las 
Ánimas to Cabo Pulmo; Laguna de Agiabampo; lagunas from 
Navachiste to Santa María–La Reforma. Eastern Pacific: south-
ern California; Estero de Punta Banda, Baja California to Bahía 
Magdalena, Baja California Sur.

Type Locality.  Mudflat, upper Newport Harbor, 
Newport–Balboa, Orange County, California, USA.

Remarks.  Gracilaria turgida seems to prefer, or is 
possibly restricted to, the protected habitats of lagoons, esteros, 
mudflats, and salt marshes.

Gracilaria veleroae E. Y. Dawson
FIGURES 190H, 197C

Gracilaria veleroae E Y. Dawson, 1944a:297, pl. 70: fig. 2 [left: type 

specimen]; Dawson, 1946:83; 1949a:28, pl. 2: figs. 7, 8, pl. 10: 

figs. 1–4; 1961a:214, pl. 10: figs. 2, 3, pl. 12: fig. 5, pl. 19: fig. 1; 

1961b:430; Abbott and Hollenberg, 1976:499, fig. 446; L. Aguilar- 

Rosas, 1981:94; Huerta- Múzquiz and Mendoza- González, 1985:50; 

Abbott, 1985a:98; Norris, 1985b:132; Sánchez- Rodríguez et al., 

1989:44; Serviere- Zaragoza et al., 1993a:483; Mateo- Cid et al., 

1993:48; González- González et al., 1996:216, 394; Mateo- Cid et 

al., 2000:65; L. Aguilar- Rosas et al., 2000:130; León- Tejera and 

González- González, 2000:327 [as G. aff. veleroae]; CONANP, 

2002:140; Dreckmann, 2002:104, figs. 27–32; Serviere- Zaragoza et 

al., 2007:10; Pacheco- Ruíz et al., 2008:207; Castañeda- Fernández de 

Lara et al., 2010:199.

Gracilaria tenuifolia W. R. Taylor, 1945:234, pl. 78: fig. 1.

Gracilaria johnstonii sensu Taylor, 1945:9 [in part; non Gracilaria johnstonii 

Setchell et N. L. Gardner, 1924:752 9, which is now Gracilaria vivesii 

M. Howe, 1911:503].

Algae of compressed, membranous, flabellate blades, up to 
8 cm tall; dichotomously to subdichotomously branched, 3–5 
orders; branches 5–7 mm wide, with entire smooth margins and 
rounded apices, narrowing downward, becoming more or less 
cuneate above a small discoid holdfast. Transection usually less 
than 250 µm thick (occasionally 300– 400 µm thick). Cortex a 
single layer of periclinally flattened, pigmented cells, 5(–9) µm 
tall by 12–13 µm wide.

Tetrasporangia spherical, 25–35 µm in diameter, borne 
within barely modified cortex; scattered over thallus. Cystocarps 
dome shaped, up to 1000 µm in diameter, ostiolate, slightly ros-
trate; usually near blade margins. Gonimoblast of large pseu-
doparenchymatous cells, developing from a large fusion cell, 
with numerous traversing (absorbing) filaments to pericarp. 
Spermatangia in small, shallow depressions (Textorii- type), 
sometimes becoming partially confluent; depressions separated 
by anticlinally elongate cells; scattered over blade surfaces; sper-
matia 2.5–3.0 µm in diameter.

Habitat.  On rocks; subtidal 4–30(–79) m depths.
Distribution.  Gulf of California: Punta Peñasco to 

Cabeza Ballena; Nayarit. Eastern Pacific: La Jolla, southern Cali-
fornia to Bahía Magdalena, Baja California Sur; Isla Socorro and 
Isla Clarión (Islas Revillagigedo); Guerrero; Galápagos Islands.

Type Locality.  Dredged 4–30 m depths; near Isla 
Turner, off the southern shore of Isla Tiburón (Islas de la Cin-
tura), Gulf of California, Mexico.

Remarks.  Some specimens of Gracilaria veleroae 
can superficially resemble smaller specimens of G. cunning-
hamii, but these can be easily separated anatomically. Gracilaria 
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veleroae is typically much thinner in transection (mostly less 
than 250 µm thick) and membranous, whereas G. cunninghamii 
is thicker (400–600 µm) and coriaceous. The tetra sporangia of 
the G. veleroae are borne in a barely modified cortex and are 
spherical and larger (25–35 µm in diameter) compared to those 
of G. cunninghamii, which are in a modified cortex and smaller, 
15–22 µm in diameter (Dawson, 1949a, 1961a; Norris, 1985b).

Gracilaria vermiculophylla (Ohmi) Papenfuss
Gracilariopsis vermiculophylla Ohmi, 1956:271, figs. 1–4, pls. 1, 2; 1958:46.

Gracilaria vermiculophylla (Ohmi) Papenfuss, 1967:101; Yamamoto, 

1978:130, pl. 28: figs. 1–7, pl. 29: figs. 1–6, pl. 47: figs. 2, 3; Xia and 

Yamamoto, 1985:69; Yamamoto, 1985:77, tbls. 1, 2, fig. 12; Abbott, 

1995:194; Yoshida and Yamamato, 1998:825, fig. 3- 73B,C; Terada 

and Yamamoto, 2002:215, figs. 1 (holotype), 2 (isotype), 3–13; Bello-

rin et al., 2004:70, figs. 1–24; Piñón- Gimate et al., 2008:116; Orduña- 

Rojas et al., 2008:503; M.- S. Kim et al., 2010:393, 398, figs. 21–26.

Gracilaria asiatica Zhang et B.- M. Xia, 1985:175, figs. 1–2; Nguyên, 

1992:207; Terada and Yamamoto, 2002:216.

Gracilariopsis rhodotricha sensu Ohmi, 1958:47, fig. 2, pl. 10; Nguyên, 

1992:207 [non Gracilariopsis rhodotricha E. Y. Dawson, 1949a:47].

Gracilaria pacifica sensu R. Aguilar- Rosas et al., 1993:219; Pacheco- Ruíz et 

al., 1993:491; Garza- Sánchez et al., 2000:205 [non Gracilaria pacifica 

I. A. Abbott, 1985b:116].

Algae of slender, cylindrical axes, dark brown (dry-
ing black), up to 30(–100) cm long, 1–2(–3) mm in diameter; 
branching unilaterally or alternately at irregular intervals, 2–5 
orders; branches tapering near apices; attached by small discoid 
holdfast or unattached. In transection, cell size transition from 
medulla to cortex gradual. Medulla 4–5(–12) layers of large el-
liptical cells, 34–410 µm by 12–25 µm, with abundant starch 
grains and thick cell walls, 12–20 µm. Cortex mostly of 3–4 
layers of pigmented cells (up to 8 layers in tetrasporangial and 
spermatangial basal regions); inner cortex 3–5 layers of radi-
ally elongated cells; outer cortical cells, 7–18 µm tall, 3–8 µm 
wide. Cortical hairs, usually near apices, deciduous; hair basal 
cell persistent, multinucleate.

Asexual reproduction by fragmentation. Tetrasporangia 
elongate, decussate- cruciately or irregularly divided; up to 65 µm 
long, 30–45 µm in diameter; produced within cortex; surrounded 
by anticlinally elongated cortical cells. Carpogonial branches 
2- celled, with short trichogynes; developed from outer cortical 
cell, supporting 2 short sterile filaments. Fusion cell “star- like” 
(seen only in early development stages), produces gonimoblast 
initials. Gonimoblast large, of small, densely protoplasmic cells. 
Cystocarp floor bears carposporangia initials and a few travers-
ing (absorbing) filaments. Pericarp of 3–4 outer layers of rounded 
cells, with terminal cells radially elongated, 7–17 µm long, 5–10 
µm in diameter, without secondary pit connections; middle layer 
of 6–10 cells, star shaped because of abundant secondary pit 
connections; innermost layer of 1–4 rounded cells in chains, each 
with only a single pit connection. Spermatangial conceptacles 
usually single, sometimes coalescing; initially, conceptacles may 
initially be shallow depressions with spermatangia restricted to 

cavity floor; later, as development continues, becoming deeper, to 
90(–120) µm in depth, 60–80 µm in diameter (Verrucosa- type), 
with spermatangia on both floor and walls of cavity. Spermatan-
gium cut off by oblique division of a spermatangial parent cell. 
(Reproduction after Bellorin et al., 2004:73.)

Habitat.  On rocks, pebbles, and shells, usually par-
tially covered in fine sediments or mud, or may be unattached 
and free- floating; in coastal rivermouths, lagoons, esteros, and 
protected shallow bays; intertidal.

Distribution.  Gulf of California: Laguna Ohuira 
and Bahía de Navachiste to Teacapán, Sinaloa. Eastern Pacific: 
Elkhorn Slough, central California to Estero de Punta Banda, 
northern Baja California. Western Pacific: China; Korea; Japan; 
Vietnam.

Type Locality.  Gomejima, Akkeshi- ko Lagoon 
(shallow estuary connected to shore of Akkeshi Bay), Kushiro 
Province (now Kushiro Subprefecture), Hokkaidō Island, Japan.

Remarks.  The Japanese Gracilaria vermiculophylla 
(Ohmi) Papenfuss is an agarophyte known in the northwestern 
Pacific (Yamamoto, 1985; Yoshida, 1998; Tseng and Xia, 1999; 
M.- S. Kim et al., 2010). It was apparently introduced over 30 
years ago to the northeastern Pacific as early as 1981 in Elkhorn 
Slough, Monterey Bay, California (e.g., US Alg. Coll.- 094794). 
Within the last 20 years, G. vermiculophylla has been recorded 
in the northeastern Pacific from northern Baja California and cen-
tral California (Bellorin et al., 2004; Miller et al., 2011) and Brit-
ish Columbia (Saunders, 2009). It is recognized to be an invasive 
species introduced in the Eastern Pacific and Eastern and Western 
Atlantic on numerous occasions by the shipping and importation 
of Japanese oysters to North America and Europe (e.g., Bellorin et 
al., 2004; Rueness, 2005; Thomsen et al., 2006; Freshwater et al., 
2006; S.- Y. Kim et al., 2010), or possibly as a component of sea-
weed/seagrass mixture used as commercial soil conditioner (Abreu 
et al., 2011). Its success as an invasive species and known habitat 
modifier (Wallentinus and Nyberg, 2007; Williams and Smith, 
2007) has raised ecological and environmental concerns. Genetic 
data support the hypothesis that the Sea of Japan (East Sea) pop-
ulations of G. vermiculophylla were the probable source of the 
invasive species to Pacific North America (S.- Y. Kim et al., 2010).

Gracilaria vermiculophylla has been recently reported in the 
southern Gulf from Ohuira, Navachiste, and Santa María- La 
Reforma, Sinaloa (Orduña- Rojas et al., 2008; Piñíon- Gimate et 
al., 2008, 2012). The highest biomass of this nonnative species 
was found in laguna Santa María- La Reforma, with high nutri-
ent concentrations attributed to sewage affulents and where it 
increased from the dry to rainy seasons with the highest tempera-
tures and decreased during the cold season (Piñón- Gimate et al., 
2008, 2012). The highly invasive G. vermiculophylla needs to be 
monitored as it may also be elsewhere in the Gulf of California.

Although cystocarps of Gracilaria vermiculophylla were 
originally described by Ohmi (1956, as Gracilariopsis vermic-
ulophylla) as lacking traversing filaments, these were observed 
to be generally rare but present in type locality material (Ya-
mamoto, 1978); this was similarly observed in southern Gulf of 
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California material by Bellorin et al. (2004). In the Akkeshi- ko 
lagoon (type locality) G. vermiculophylla grows sympatrically 
with Japanese “G. verrucosa,” a species with which it shares 
similar spermatangial conceptacles, and also with Gracilari-
opsis chorda (Holmes) Ohmi (1958), which has similar cysto-
carps (but very different spermatangial structures). Yamamoto 
(1985:131) suggested that G. vermiculophylla may possibly be 
a hybrid between these two. However, molecular phylogenetic 
analyses based on rbcL gene sequences conducted by Gurgel and 
Fredericq (2004) clearly demonstrated that G. vermiculophylla, 
together with G. tenuistipitata C. F. Chang et B.- M. Xia (1976) 
and G. chilensis C. J. Bird, McLachlan et E. C. Oliveira (1986), 
formed a distinct evolutionary lineage, showing that they need to 
be recognized as a new and distinct genus.

All cylindrical species of Gracilaria reported in the northern 
Gulf, i.e., G. vermiculophylla, G. pacifica, and G. papenfussii, 
are in need of further morphological comparisons and clarifica-
tion based on molecular analyses with type locality specimens of 
each species. Gracilaria vermiculophylla, although often difficult 
to identify solely by morphology, can be accurately identified 
using molecular techniques. The mtDNA barcode marker cox1 
enables analysis of intraspecific genetic diversity and haplotype 
richness (Gulbransen et al., 2012) and for comparing native and 
non- native species.

Gracilaria vivesii M. Howe
FIGURE 199

Gracilaria vivesii M. Howe, 1911:503, pls. 30, pl. 33: figs. 1–5; Setchell and 

Gardner, 1924:750; Dawson, 1949a:34, pl. 2: figs. 4–6, pl. 14: figs. 

1–6, pl. 15: figs. 1–6; Salcedo- Martínez et al., 1988:83; Hoyle, 1994:93; 

González- González et al., 1996:216.

Gracilaria johnstonii Setchell et N. L. Gardner, 1924:752, pl. 22: figs. 11–14, 

pl. 60; Dawson, 1944a:293; González- González et al., 1996:213.

Gracilaria sinicola Setchell et N. L. Gardner, 1924:752, pl. 62; González- 

González et al., 1996:215.

Gracilaria vivipara Setchell et N. L. Gardner, 1924:750, pl. 24: figs. 28, 29, 

pl. 63; González- González et al., 1996:217.

Gracilaria textorii sensu [in part; for the following citations] Dawson, 

1959a:26; 1961a:211; Norris, 1973:13; Huerta- Múzquiz, 1978:338; 

Littler and Littler, 1981:151; Norris, 1985a:94, tbls. 1, 2; 1985b:132, 

fig. 1; 1985d:212; Huerta- Múzquiz and Mendoza- González, 1985:50; 

Mendoza- González and Mateo- Cid, 1985:30; Mateo- Cid et al., 

1993:48; González- González et al., 1996:216; Riosmena- Rodríguez 

et al., 1998:27; L. Aguilar- Rosas et al., 2000:130; Pacheco- Ruíz and 

Zertuche- González, 2002:467; Pacheco- Ruíz et al., 2008:207 [non 

Gracilaria textorii (Suringar) Hariot, 1891:223; basionym: Sphaerococ-

cus textorii Suringar, 1868:259, pl. 23; J. Agardh, 1876:426].

Algae flabellate, of 1 to few irregularly subdichotomously 
branched, flat, broad blades, light rose red to darker red, tending 
to be coriaceous; up to 35 cm tall; branches (1.5–)2.0–5.0 cm 
wide; (350–)400–600(–750) µm thick in transection; attached 
below by a discoid holdfast. Blades branched in 1 plane, up 
to 6 times; margins usually smooth and entire, but some with 
simple, divided, or branched lateral proliferations; upper divided 

segments, narrower, up to 10 mm wide, with ultimate segments 
4–5 mm wide, terminating in rounded to attenuate apices. Me-
dulla of large, thin- walled ovoid cells, 250–500 µm in width; 
outer medulla cells smaller, subglobose to oval, about 15–50(–
100) µm in diameter. Cortex usually a single layer of small pig-
mented cells, about 5 µm in diameter; cortex becoming 2 layers 
of cortical cells in larger, older portions.

Tetrasporangia ovate to elongate, 15–22 µm in diameter; 
borne in modified cortex, surrounded by anticlinally elongated 
cortical cells; scattered over surface. Carpogonial branches 
2- celled; in terminal portions of thallus. Cystocarps globose, 
large, 1200–1600 µm in diameter, prominent, ostiolate, slightly 
rostrate; scattered over thallus. Gonimoblast of pseudoparen-
chymatous cells, developed from a large fusion cell, with numer-
ous traversing (absorbing) filaments to pericarp. Spermatangia in 
individual to confluent, cup- shaped cavities (Textorii- type) sur-
rounded by modified cortical cells.

Habitat.  On rocks; lowermost intertidal to shallow 
subtidal, down to 20 m depths.

Distribution.  Gulf of California: San Felipe to 
Guaymas; Isla San Esteban (Islas de la Cintura); Bahía Concep-
cíon to Bahía de La Paz, including Isla Carmén, Isla Espíritu 
Santo, and La Paz.

Type Locality.  La Paz, Baja California Sur, Gulf of 
California, Mexico.

Remarks.  Gracilaria vivesii, a species originally de-
scribed from the southern Gulf (Howe, 1911; Dawson, 1949a), 
is recognized in the field by its broad, flabellate, dichotomously 
divided frond, usually without lateral proliferations. Apparently 
only occasionally collected in the southern Gulf, G. vivesii is 
more frequently found in the subtidal of the northern Gulf of 
California and Islas de la Cintura. The rose red to dark red or 
greenish red divided blades of Gulf G. vivesii are very variable in 
size; this high degree of phenotypic variation makes it difficult to 
define the species limits.

Dawson (1949a, as G. vivesii) and Ohmi (1955) noted 
many Gulf specimens were similar to G. textorii from Japan. 
Ohmi (1955) observed G. vivesii to be coriaceous and G. tex-
torii to be usually membranous, also noting G. vivesii to be 
less proliferous and less dissected than G. textorii, but then he 
concluded they were conspecific. Most of the Gulf of Califor-
nia specimens referred to “Gracilaria textorii” sensu Dawson 
(1961a) are, for now, referred to Gracilaria vivesii M. Howe 
(1911). Molecular analyses will help clarify the taxonomic 
status of Gulf of California G. vivesii and its relationship to 
Japanese G. textorii. Records of G. vivesii from tropical Pacific 
Mexico (Salcedo- Martínez et al., 1988) and Peru (Acleto O., 
1973, 1986; Ramírez and Santelices, 1991) should be reexam-
ined to verify their identification.

Uncertain Record:
Gracilaria hancockii E. Y. Dawson
Gracilaria hancockii E. Y. Dawson, 1944a:297, pl. 65: fig. 2; 1949a:39; 

González- González et al., 1996:213; Pacheco- Ruíz et al., 2008:206.
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FIGURE 199. Gracilaria vivesii: A. Habit (JN- 5252, US Alg. Coll.- 159675). B. Female gametophyte, with the largest cystocarps of the species 
of Gracilaria in the Gulf of California (JN- 2966, US Alg. Coll.- 159659). C. Habit of a large specimen (JN- 6198, US Alg. Coll.- 159683).
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Algae of several slender axes, cylindrical at base, 800–1200 
µm in diameter, becoming compressed to flattened above, up to 
2 mm wide; axes loosely, multifariously branched; apices acute, 
attenuated; attached directly to or by a very short stipe above a 
discoid holdfast. Medulla of large, thin- walled cells; cortex of 
2–3 layers of much smaller cells (after Dawson, 1944a).

Tetrasporangia not originally described (Dawson, 1944a); tet-
rasporophytes were later noted to be either a species of Gracilaria 
or Gracilariopsis (Dawson, 1949a). Cystocarps as originally 
described (Dawson, 1944a) were later found to be a species of 
Agardhiella (see Dawson, 1949a). Spermatangia not known.

Habitat.  Known only from dredged material; subtidal.
Distribution.  Gulf of California. Islas de la Cin-

tura: off “South Shore Beach,” Puerto Refugio, Isla Ángel de la 
Guarda; southern end of Isla Tiburón.

Type Locality.  Dredged 4–32 m depths; off south-
ern shore of Isla Tiburón near Isla Turner (Turners) (Islas de la 
Cintura), Gulf of California, Mexico.

Remarks.  Dawson’s (1949a:39) reexamination of the 
type collection of Gracilaria hancockii (Dawson, 1944a: pl. 65: 
fig. 2; AHFH, now UC) found it to contain at least three mixed 
elements: (1) sterile Gracilaria subsecundata, (2) tetrasporophytic 
specimens of either a Gracilaria or a Gracilariopsis, and (3) cys-
tocarpic material of a species of Agardhiella. At the time, Dawson 
(1949a) considered G. hancockii a “nomen confusum.” Since the 
newer Botanical Codes (e.g., McNeill et al., 2006, 2012) no longer 
recognize “nomen confusum,” G. hancockii could be based on the 
selection of the sterile specimen that Dawson (1949a) referred to 
G. subsecundata. This would make G. hancockii conspecific with 
G. subsecundata until molecular analyses can be done on the type 
material to further elucidate its taxonomic status.

Uncertain Record:
Gracilaria textorii (Suringar) Hariot
Sphaerococcus textorii Suringar, 1868:259, pl. 23; 1870:135; J. Agardh, 

1876:426. 

Gracilaria textorii (Suringar) Hariot, 1891:223.

Gracilaria textorii (Suringar) De Toni, 1895:27, nom. illeg.; [remaining cita-

tions in part only, excluding Gulf of California Gracilaria vivesii:] Ohmi, 

1955:320, pls. 1–6; 1958:40, figs. 20, 21; Dawson, 1959a:26; Dawson et 

al., 1960b:21; Dawson, 1961a:211; Yamamoto, 1978:123, pls. 12–14, 

pl. 42: figs. 5–7, pl. 43: figs. 1–4; González- González et al., 1996:216;  

M.- S. Kim et al., 2010:394, 395, figs. 13–20.

Remarks.  The presence of the Japanese Gracilaria 
textorii in the northern Gulf of California seems unlikely and re-
quires further study. Most of the specimens of Gulf “G. textorii 
sensu Dawson (1961a)” are referred to G. vivesii. Although the 
two species were proposed to be conspecific by Ohmi (1955), a 
conclusion that was later followed by Dawson (1961a), Yama-
moto (1978), and most others since then, their relationship re-
mains to be tested. The two are suggested herein to be separate 
species. There is also the possibility that Japanese G. textorii has 
been introduced in the Gulf of California, but if so, it is not easily 
recognized, and comparative molecular analyses will be necessary 

to elucidate its presence and relationship to the Gulf of California 
G. vivesii. For now, Gracilaria textorii (Suringar) Hariot (1891; 
type locality: Okinawa Prefecture, west coast of Hokkaido, Sea of 
Japan) is recognized as a western Pacific species from Japan (In-
agaki, 1933; Ohmi, 1958; Yamamoto, 1978; Yoshida, 1998; M.- 
S. Kim et al., 2010), China (Xia and Yamamoto, 1985), Korea 
(M.- S. Kim et al., 2006), and Vietnam (Nguyên, 1992).

In a molecular systematic study, M.- S. Kim et al. (2006) 
found western Pacific G. textorii from Korea and Japan to be 
identical and both to be genetically distinct from Gracilaria in-
curvata Okamura (1931:41, pl. 73: figs. 1–6). They also noted 
that Japanese “G. textorii” sensu Gurgel and Fredericq (2004, 
GenBank accession number AY049325, from Gobogahana, 
Japan) was molecularly the same as the Japanese G. incurvata. 
Some forms of G. textorii and G. incurvata can be confused. 
Gracilaria incurvata is a species characterized by narrower 
blades, 0.5– 1.5 cm wide, 3–5 medullary cell layers, a fleshy 
texture, and incurved upper portions (Yamamoto, 1978, 1985;  
M.- S. Kim et al., 2006). Smaller, narrower Gulf of California 
forms that were referred to “G. textorii” (sensu Dawson, 1961a) 
need to be critically compared, morphologically and genetically, to 
the Japanese G. incurvata Okamura, southern California G. cun-
ninghamii, southern Gulf of California G. vivesii, and Japanese G. 
textorii to resolve the taxonomic status of Gulf material.

Gracilaria textorii has also been reported in Pacific Mexico 
on the west coast of Baja California Sur from Bahía Tortugas 
(inside southeast Bahía San Bartolomé) to Punta Pequeña (north 
of Bahía San Juanico) and the Chester Islets (NE of Punta Falsa) 
(Dawson, 1961a), and the Galápagos Islands (Taylor, 1945, as 
“G. johnstonii”). Dreckmann (2002) observed that the Pacific 
Mexico “G. textorii” from Islas Revillagigedo (Taylor, 1945), 
Colima (Mateo- Cid and Mendoza- González, 1991), and Guer-
rero (Salcedo- Martínez et al., 1988) differed from the original 
description as well as from those of the Gulf of California. These 
collections should also be reexamined and compared with mate-
rial of Gulf G. vivesii and Japanese G. textorii.

Excluded Species:
Gracilaria verrucosa
Gracilaria verrucosa (only Gulf of California collections) sensu Dawson, 

1961a:214, pl. 20; 1961b:43: 1966a:22; Norris, 1973:13; Huerta- 

Múzquiz and Mendoza- González, 1985:50; Norris, 1985c:133; 

Mendoza- González and Mateo- Cid, 1986:424; González- González, 

1996:315; Riosmena- Rodríguez et al., 1998:27 [non Gracilaria verru-

cosa (Hudson) Papenfuss, 1950:195, nom. rej., basionym: Fucus ver-

rucosus Hudson, 1762:470, nom. rej.; see Irvine and Steentoft, 1995; 

this taxon is now Gracilariopsis longissima (Gmelin) Steentoft, L. Ir-

vine et W. Farnham, 1995:117, basionym: Fucus longissimus Gmelin, 

1768:134].

Remarks.  All Gulf of California specimens identi-
fied as “Gracilaria verrucosa” need to be reexamined and, once 
identified to genus, compared to the narrow, cylindrical spe-
cies of Gracilaria (G. pacifica, G. papenfussii, and G. vermicu-
lophylla) and Gracilariopsis (G. andersonii, G. animasensis, 
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G. megaspora, and G. rhodotricha) that are known or reported 
in the Gulf of California.

Gracilariopsis E. Y. Dawson

Gracilariopsis E. Y. Dawson, 1949a:40; Fredericq and Hommersand, 

1989b:228–241.  

Algae are erect and exhibit varying degrees of branching, with 
most species being cylindrical, elongated, and often stringy, but a 
few are flattened. All are attached by a small discoid holdfast. 

Tetrasporophytes are as for the family. Carpogonial branches 
and development of the primary fusion cell are also as for the 
family. The mature fusion cell is composed of the carpogonium 
and up to six adjacent sterile cells. Anatomically, the cystocarps 
of Gracilariopsis notably lack traversing (absorbing) filaments 
that in Gracilaria connect the gonimoblast to the pericarp. In-
stead, the cystocarp has a broad- based gonimoblast of small 
cells linked to the basal cells of the carposporophyte by specially 
modified cells on the cystocarp cavity floor by secondary pit con-
nections through gonimoblast conjunctor cells. Carposporangia 
are formed in chains at the periphery of the gonimoblast cells. 
Spermatangial parent cells are in pairs or threes on the outer 
cortical cells, with each cutting off a single spermatangium by a 
transverse division. Spermatangia are superficial and may cover 
the thallus surface or are in sori flush with outer cortical cells 
(Chorda- type; Yamamoto, 1978). 

Remarks.  Species of Gracilariopsis are generally 
cylindrical and considered less diverse in habit than those of 

Gracilaria (Gurgel and Fredericq, 2004). The first flat species 
of Gracilariopsis was recognized and described by Gurgel et al. 
(2003a). 

Without male or female gametophytes, or molecular evi-
dence, the genera and species of Gracilariopsis and Gracilaria 
with similar habits can be difficult to distinguish. The two gen-
era are separated primarily by characteristics of the sexual re-
productive structures. In describing Gracilariopsis, Dawson 
(1949a) included species that lacked traversing (absorbing) 
filaments between the gonimoblast and the pericarp. Fredericq 
and Hommersand (1989a, 1989b, 1990) emphasized four dif-
ferences between the two genera: (1) fusion cells in Gracilariop-
sis incorporate only the cells closely flanking the carpogonium 
compared to Gracilaria, where additional cells are later added; 
(2) traversing filaments (absorbing filaments or nutrient tubular 
cells) between the gonimoblast and pericarp within the cystocarp 
are present in Gracilaria but absent in Gracilariopsis; (3) the car-
posporangial chains of Gracilariopsis are straighter and more 
regularly organized; (4) spermatangial parent cells develop from 
superficial (surface) cortical cells in Gracilariopsis, whereas in 
Gracilaria they are developed from adventitious filaments arising 
on subsurface (intercalary) cortical cells, forming depressions, 
cavities, or deep pits.

One species, Gracilariopsis longissima (S. G. Gmelin) Steen-
toft, L. M. Irvine et Farnham (1995), is reported in the southern 
Gulf from Bahía de Navachiste, Sinaloa (Orduña- Rojas et al., 
2008). Three cylindrical species of Gracilariopsis, including one 
new species, are recorded in the northern Gulf of California.

KEY TO THE SPECIES OF GRACILARIOPSIS IN THE NORTHERN GULF OF CALIFORNIA

1a. Branches slender, less than 500 µm in diameter; thalli up to 20 cm long; cystocarps smaller, about 500 µm in diameter; 
carposporangia larger, about 50 µm in diameter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. megaspora

1b. Branches broader, mostly 0.6–1.5 mm (or more) in diameter; thalli usually longer, more than 20 cm long (sometimes very 
long to 1.0 m or more); carposporangia 15–35 µm in diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2a. Thalli mostly very long, up to 1.2 m; main axes 0.5–1.5 mm in diameter; lateral branches narrow, 300–600 µm in diam-
eter, generally shorter; cystocarps 0.8–1.6 mm in diameter; carposporangia 20–30 µm in diameter  . . . .  G. animasensis

2b. Thalli usually shorter, mostly up to 20 cm; main axes 1.5–3.5 mm in diameter; lateral branches usually broader, 0.5–1.5 
mm in diameter, usually longer; cystocarps mostly over 1 mm diameter; carposporangia about 28 µm in diameter  . . . .  
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. andersonii

Gracilariopsis andersonii (Grunow) E. Y. Dawson
Cordylecladia andersonii Grunow in Piccone, 1886:62 [in part].

Gracilariopsis andersonii (Grunow) E. Y. Dawson, 1949a:43, pl. 16: figs. 

1–4; 1961a:216, pl. 10: fig. 16, pl. 11: fig. 13, pl. 19: fig. 2; 1961b:430; 

González- González et al., 1996:217; Gurgel et al., 2003a:64, 66, fig. 

37, tbls. 1, 2; Gurgel et al., 2003b:154, 161, figs. 2, 3b, tbl. 1; Gurgel 

and Fredericq, 2004:139, 148, fig. 1, tbl. 1. 

Gracilaria sjoestedtii Kylin, 1930:55, figs. 40E,F, 41, 43; Smith, 1944:267, pl. 

63: fig. 4; Dawson, 1944a:296; Norris, 1973:12 [in part]; Abbott and 

Hollenberg, 1976:498,fig. 443; Silva, 1979:322 [in part]; R. Aguilar- 

Rosas, 1982:84; Sánchez- Rodríguez et al., 1989:43; Fernández- García 

et al., 2011:62.

Gracilariopsis sjoestedtii (Kylin) E. Y. Dawson, 1949a:40 [in part], pl. 15: 

fig. 10, pl. 16: figs. 5–8, pl. 17: figs. 1–9, pl. 18: fig. 4; Dawson and Be-

audette, 1959:15; Dawson, 1961a:218 [in part], pl. 10: fig. 14, pl. 11: 

fig. 10, pl. 23: figs. 1–6; 1961b:430; Hollenberg and Abbott, 1966:86; 

Dawson, 1966a:22; Huerta- Múzquiz and Tirado- Lizárraga, 1970:128; 

Fernández- García et al., 2011:62.

Gracilaria lemaneiformis sensu Abbott, 1983:561, fig. 4 [left specimen only]; 

Abbott, 1985a:97; R. Aguilar- Rosas and Aguilar- Rosas, 1994:522; 

Mendoza- González and Mateo- Cid, 1996b:66, pl. 5: figs. 16, 17; 

Pacheco- Ruíz et al., 1999:509; L. Aguilar- Rosas et al., 2000:130; 

L. Aguilar- Rosas et al., 2002:234; Pacheco- Ruíz et al., 2008:207; Pérez- 

Estrada et al., 2012:191 [non Gracilaria lemaneiformis (Bory de Saint 
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Vincent) Greville, 1830:liv; Gracilaria lemaneiformis (Bory de Saint 

Vincent) Weber- van Bosse, 1928:435, now =Gracilariopsis lemane-

iformis (Bory de Saint- Vincent) E. Y. Dawson, Acleto O., et Foldvik, 

1964:59, and restricted in distribution to Pacific South America; see 

Gurgel et al., 2003a:64, 66].

Algae erect, in the northern Gulf mostly 15–18 cm long (but 
also reported up to 1 m, as “G. sjoestedii”); of few to several, 
cylindrical axes, 1.5–3.5 mm in diameter; sparingly to abun-
dantly, irregularly branched; arising from stoloniferous prostrate 
branches and a discoid holdfast. Branches narrower than axes, 
mostly 0.5–1.0 mm in diameter. Medulla of large cells, grading 
into cortex of 3–4 layers of small, pigmented, cortical cells.

Tetrasporangia oblong, 30–38 µm long, embedded in mod-
ified cortex of anticlinally elongated cells; borne in the upper 
branches. Cystocarps protruding, globose to dome shaped, 800–
1800 µm in diameter; scattered over branch surfaces; carpospo-
rangia to about 28 µm in diameter, borne in chains. Gonimoblast 
of small cells, broad based; lacking traversing (absorbing) 
filaments between pericarp and gonimoblast. Spermatangia in 
superficial layer (Chorda- type) arising from the cortex and cov-
ering branch surface.

Habitat.  Growing on rocks, sometimes partially 
sand covered or in fine sediment; intertidal to shallow subtidal, 
down to 2 m depths.

Distribution.  Gulf of California: El Tornillal 
(Gulfo de Santa Clara); Bahía La Choya (Bahía Cholla, vicinity 
of Puerto Peñasco) to Guaymas; San Felipe; Bahía Topolobampo 
(with query). Eastern Pacific: British Columbia to California; 
Punta Descanso (Baja California) to Bahía Magdalena (Baja Cal-
ifornia Sur); Oaxaca to Chiapas; El Salvador; Costa Rica.

Type Locality.  Santa Cruz, Santa Cruz County, 
California, USA (Gurgel et al., 2003b).

Remarks.  Northern Gulf of California specimens 
morphologically similar to the northeastern Pacific Gracilariopsis 
andersonii are tentatively referred to this species. Molecular sys-
tematic studies on northern Gulf G. andersonii are needed to test 
its taxonomic identity in comparison with the California G. an-
dersonii from its type locality. Specimens identified as “Gracilari-
opsis sjoestedii” sensu Dawson (1961a) from Ensenada de San 
Francisco are Gracilariopsis animasensis. Other northern Gulf 
specimens referred to “Gracilaria lemaneiformis” (cited above) 

and to “Gracilaria sjoestedii” from Punta Cheuca and Guaymas 
(Mendoza- González and Mateo Cid, 1985) and Laguna Agib-
ampo, Sonora and Sinaloa (Ortega et al., 1987), should also be 
reexamined to determine if they too belong here or are another 
cylindrical species.

Gracilariopsis animasensis Gurgel et J. N. Norris, sp. nov.
FIGURES 200–202

“Gracilariopsis sp. 1” sensu Gurgel et al., 2003a:59–60, 64–66, tbl. 1; 

2003b:154, figs. 1, 2, tbl. 1 [as “Gracilariopsis lemaneiformis Mexico” 

and “G. lemaneiformis Australia”]; Gurgel and Fredericq, 2004: fig. 1, 

tbl. 1 [as “Gracilariopsis sp. Australia”].

Cordylecladia lemaneiformis sensu Setchell and Gardner, 1924:759 [non 

Cordylecladia lemaneiformis (Bory de Saint- Vincent) M. Howe, 

1914:128, which is now Gracilariopsis lemaneiformis (Bory de Saint- 

Vincent) E. Y. Dawson, Acleto O. et Foldvik, 1964:59].

Gracilaria lemaneiformis sensu Dawson, 1961a:415 [in part], pl. 23: figs. 

1–6; 1966a:22; Norris, 1985a:93, tbls. 1, 2, fig. 33; Norris, 1985b:125, 

figs. 9, 10 [non Gracilaria lemaneiformis (Bory de Saint- Vincent) 

Weber- van Bosse, 1928:151, 435].

Gracilariopsis lemaneiformis sensu Womersley, 1996:30, fig. 8A–F; 

Arellano- Carbajal et al., 1999:51; Pacheco- Ruíz and Zertuche- 

González, 2002:467 [non Gracilariopsis lemaneiformis (Bory 

de Saint- Vincent) E. Y. Dawson, Acleto O., et Foldvik, 1964:59; 

basionym: Gigartina lemaneiformis Bory de Saint- Vincent,  

1828:151].

 Gracilariopsis sjoestedii sensu Dawson, 1949a:42, and Dawson, 1961b:218 

[both in part; only the Ensenada de San Francisco specimens]; Norris, 

1973:12, and Huerta- Múzquiz, 1978:337 [both in part; only Bahía de 

Las Ánimas specimens; non Gracilariopsis sjoestedii (Kylin) E. Y. Daw-

son, 1949a:40, basionym: Gracilaria sjoestedii Kylin, 1930:55, which is 

now Gracilariopsis andersonii (Grunow) E. Y. Dawson, 1949a:43; see 

Gurgel et al., 2003b:154].

Latin Description.  Algae graciles, omnino ramis 
paucis ad pluribus longis teretibus, ad 1.2 m longae, e hapterono 
discoideo plerumque ramulis prostratis consociato orientes; axes 
principales conspicui, (0.5–)0.7–1.5 mm diametro, ubique irreg-
ulariter ramosi, parci ad abundantes, ramis brevibus, plerumque 
gracilioribus; rami laterales 300–600 µm diametro; ramuli ultimi 
150–200 µm diametro, acuminati sed saepe effracti. Medulla 
stratis 3–5 cellularum; cellulis magnis, 200–500 µm diametro. 

FIGURE 200. (Opposite) Gracilariopsis animasensis Gurgel et J. N. Norris, sp. nov.: A. Holotype (JN- 3215 ♀; US Alg. Coll.- 89276). B. Cys-
tocarpic specimen from Ensenada San Francisco, Gulf of California (EYD- 1813, AD- A6283). C. Transection though middle part of the main 
axis detailing the gradual transition between medulla and cortex and radially elongated cortical cells (EYD- 1813, AD- A6283, microscope slide 
21062). D. Longitudinal section through cystocarp; note the absence of traversing filaments and the presence of elongated cells that connect the 
gonimoblast to cells on the floor of the carposporophyte, with the irregular shape of the gonimoblast mass containing well- defined, large goni-
moblast cells in the middle, well- defined pericarp composed of small, laterally compressed cells, and carposporangia organized in short chains 
(EYD- 1813, AD- A6283, microscope slide 21061). (For C and D, note that Gulf of California specimens collected in 1946 did not expand when 
immersed in water, hence the compressed aspect of the sections).
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FIGURE 201. Gracilariopsis animasensis from South Australia: A. Cystocarpic specimen. B. Nonreproductive specimen (A, B, from Lake But-
ler, Robe, AD- A64282c). C. Transection of thallus showing vegetative structure (AD- A63430, microscope slide 14314).
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Tetrasporangia decussate divisa, ovoidea ad ellipsoidalia, 38–55 
µm longa, 15–35 µm diametro. Cellulae corticales radiatim 
elongatae. Carposporophytum base lata, cellula conjunctionum 
persistenti sed parva, sine filamentis peragrantibus (bibulis) 
pericarpium ad gonimoblastum jungentibus. Cellulae inferae 
gomnioblasti ovoideae (non ampliatae), 20–40 µm diametro, 
foveis ad cellulas soli cystocarpi extense conjungentes. Cellulae 
carposporophytum ad solum cystocarpi conjungentes elongatae, 

conspicuae. Gonimoblastus cellulis majoribus distinctis con-
sistens, irregulariter formatus. Spermatangia in strato superficiali 
(ut in Chorda).

Algae slender, of a few to several long, cylindrical branches 
throughout, up to 1.2 m long; arising from a discoid holdfast 
usually associated with prostrate branches. Main axes conspicu-
ous (Figures 200A,B, 201A,B), (0.5–)0.7–1.5 mm in diameter, 
branched irregularly, sparingly to abundantly, along their entire 

FIGURE 202. Gracilariopsis animasensis from South Australia: A. Transection through middle part of main axis showing gradual transition 
between medulla and cortex and radially elongated cortical cells (AD- A63430, microscope slide 14316). B. Longitudinal section through a cys-
tocarp depicting the absence of traversing nutritive filaments, well- formed medullary cell layer at the base of the carposporophyte, and irregular 
shape of the gonimoblast mass, which contains well- defined, large gonimoblast cells in the middle and a well- defined pericarp composed of small 
laterally compressed cells. C. Detail of elongated cells connecting gonimoblast cells and gametophyte cells at the base of the cystocarp (arrow); 
note the well- developed layers of medullary cells at the base of the carposporophyte (B, C, AD- A63430, microscope slide 14317). D. Transec-
tion through middle of a tetrasporophyte showing decussate- cruciately divided tetrasporangia (arrow) flanked by slightly modified cortical cells 
(AD- A63430, microscope slide 14320). E. Transection through the middle part of a male gametophyte showing Chorda- type spermatangia and 
spermatium cut off from cortical spermatangial parent cell (arrow) (AD- A63430, microscope slide 14319).
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length, with short, usually more slender, lateral branches, 300–
600 µm in diameter; ultimate branchlets 150–200 µm in diam-
eter, acuminate but commonly broken. Medulla of 3–5 cell layers; 
of large colorless cells, 200–500 µm in diameter, with numerous 
secondary pit connections and thick cell walls, 10–20 µm; cells 
becoming progressively smaller outward and grading into sub-
cortex of 3–5 cells; outer cortex, 1–2(–4) cell layers of small, radi-
ally elongated (subpalisade), pigmented cortical cells; cortical cells 
sometimes ovoid to more or less isodiametric (in both transverse 
and longitudinal sections), 6.0–17.5 µm long, 4–7 µm in diameter 
(Figures 200C, 201C, 202A); diagonal cortical cell division evi-
dent. Cortex often with intact hairs above conspicuous basal cells.

Tetrasporangia decussately divided, ovoid to ellipsoidal, 
38–55 µm long, 15–35 µm in diameter; within slightly modi-
fied cortex of anticlinally elongated cells (Figure 202D); pit con-
nected to inner cortical cells; scattered throughout the cortex 
of branches. Cystocarps protruding, hemispherical to conical, 
usually dome shaped, with a broad base or sometimes slightly 
constricted at base; 1.0–1.6 mm in basal diameter, 800–1600 µm 
in height; with or without beaked rostrum; irregularly scattered 
over branch surfaces, primarily occurring on main axes and 
thicker branches, rarely on thin terminal branchlets. Pericarp 
100–200 µm thick, of 8–14 small, isodiametric cells with second-
ary lateral pit connections, all compacted and well organized in 
files (Figures 200D, 202B). Carposporophyte broad based, with 
a persistent but inconspicuous fusion cell and without travers-
ing (absorbing) filaments connecting the pericarp to the goni-
moblast. Gonimoblast of well- defined larger cells, irregular in 
shape; lower cells of gonimoblast, ovoid (not enlarged), 20–40 
µm in diameter, extensively pit connected to cells of the cysto-
carp floor (Figures 202B–C). Cells connecting carposporophyte 
to the floor of the cystocarp, elongated and conspicuous (Figures 
200D, 202B–C). Carposporangia more or less ovoid, 20–30 µm 
in diameter; developed in chains, usually unbranched or occa-
sionally branched. Spermatangia in superficial layer (Chorda- 
type) arising from the cortex and covering branch surface; cut 
off from elongated initials by transverse walls; spermatia 2–3 
mm in diameter (Figure 202E).

Etymology.  The name of the type locality, Bahía de 
Las Ánimas (“bay of lost souls”), is based on ánima (Spanish, 
feminine noun), which means soul. We name this species G. ani-
masensis not only for its type locality, one of the locales where 
we obtained specimens, but also to loosely reflect the meaning 
of a “lost soul” of Gracilariopsis since initially it was unclear 
whether the species was native or exotic (non- indigenous).

Holotype.  Coll. J. N. Norris and K. E. Bucher, JN- 
3215 (cystocarpic), 23 May 1972, US Alg. Coll.- 089276 (Figure 
200A).

Isotypes.  US Alg. Coll.- 89274, US Alg. Coll.- 156378 
(Norris, 1985b: fig. 9), and US Alg. Coll.- 159743.

Type Locality.  Growing in fine–sediment sand, 
intertidal to 1.0 m depths; in shallow channel near entrance 
to mangrove estero, inside Bahía de Las Ánimas (28°48′28″N, 
113°21′39″W), east coast of Baja California, Gulf of California, 
Mexico.

Paratypes.  Gulf of California, Mexico: Bahía de 
Las Ánimas, Baja California, from aquaculture tanks, Coll. 
J .A. Zertuche- González, June 1998 (rbcL GenBank accession 
number AY049416 [C.F.D. Gurgel- 211], specimen in silica gel). 
Ensenada de San Francisco (~7 km east of Bahía San Carlos and 
~15.7 km NW of Heroica Guaymas), Sonora: Coll. E. Y. Daw-
son (EYD- 1813 [♀], 17 May 1946, AD- A6283 (Figure 200B–D), 
including microscope slides 21061 and 21062 [Figure 200B–D], 
and EYD- 1813 [♀, ♂, and tetrasporophyte], AHFH, now UC, 
and EYD- 1814, AD- A6262).

South Australia, Australia: Lake Butler (small lake 
used as harbor for fishing fleet; Womersley, 1996:31), Robe 
(37°9′47.61″S, 139°45′4.83″E], Coll. H. B. S. Womersley, 15 
April 1994: AD- A63430a (3 specimens; Figures 201C, 202B,C), 
AD- A63430b (2 specimens), AD- A64745, AD- A64775, and 
AD- A64404; 3 March 1995: AD- A64282a (3 specimens; ♀ on 
left side), AD- A64282b (2 specimens; Figure 201A–B), and AD- 
A64282c (2 specimens; Figure 201A); and 1 December 2007: 
AD- A47259, AD- A47260, and AD- A74304a- h (9 specimens on 
8 herbarium sheets, all nonreproductive). Middle Beach (man-
grove area), north of metropolitan Adelaide: Coll. C. F. D. Gur-
gel, AD- A89218 and AD- A89219.

Habitat.  Mostly growing in fine–sediment sand 
and on small, sand- covered rocks, pebbles, and shells in shal-
low, protected waters of esteros, estuaries, marinas, lagoons, and 
bays; intertidal to very shallow subtidal, 0–3 m depths (habitats 
are similar in both the northern Gulf of California and South 
Australia).

Distribution.  Gulf of California: Bahía de Los 
Ángeles, Baja California, to Punta Trinidad, Baja California 
Sur; Ensenada de San Francisco (between Bahía San Carlos and 
Guaymas), Sonora. Southern Ocean: Lake Butler, Robe, and 
Middle Beach mangrove area, north of metropolitan Adelaide, 
both South Australia, Australia.

Remarks.  Gracilariopsis animasensis has a wide, 
disjunct distribution, known only from the northern Gulf of 
California and two locales in South Australia. Northern Gulf of 
California specimens collected by E. Y. Dawson on 17 May 1946 
(Dawson, 1949a, as “Gracilariopsis sjoestedii”; EYD- 1813 [♀], 
AD- A6283, and EYD- 1814 [♀, tetrasporic], AD- 6262, and 
AHFH, now UC) from the Sonoran coast at Ensenada de San 
Francisco (NW of Guaymas) are now identified to be Gracilari-
opsis animasensis. Specimens of G. animasensis have been found 
growing attached from the Baja California coast of the northern 
Gulf since 1969 in the intertidal of the estero (small lagoon into 
which the tide flows) at Bahía de Las Ánimas (JN- 387, MLML; 
Norris, 1973, as “G. sjoestedii”; 1985b, as “G. lemaneiformis”) 
and on intertidal, sand- covered rocks at Bahía San Francisquito 
(JN- 277, US Alg. Coll.- 090173). In South Australia it was first 
collected by H. B. S. Womersley in 1994 from Lake Butler, Robe 
(Womersley, 1996, as “Gracilariopsis lemaneiformis”), indicat-
ing it to be an introduced species. 

Sequence analysis of the rbcL gene of northern Gulf spec-
imens from Bahía de Las Ánimas revealed them to be an un-
described species of Gracilariopsis (Gurgel et al., 2003a, as 
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“Gracilariopsis sp. 1”). The Gulf of California Gracilariopsis 
animasensis can be superficially similar to some larger specimens 
of the northeastern Pacific Gracilariopsis andersonii (Grunow) 
E. Y. Dawson and to the Pacific South American Gracilariopsis 
lemaneiformis (Bory de Saint Vincent) E. Y. Dawson, Acleto O. 
et Foldvik (1964) from Peru to Chile (Gurgel et al., 2003b). The 
latter two species are typically more slender and have fewer, but 
usually longer, lateral branches, whereas Gracilariopsis anima-
sensis is generally larger, more robust and succulent, and heavier, 
often with more abundant, but shorter, lateral branches.

The works of José A. Zertuche- González and Isaí Pacheco- 
Ruíz and their collaborators (e.g., Arellano- Carbajal et al., 
1999; Pacheco- Ruíz et al., 1999, 2003) have described impor-
tant aspects of the biology and ecology of this species in the 
Gulf of California. Pacheco- Ruíz et al. (1999, as “Gracilari-
opsis lemaneiformis”) studied seasonal variation in biomass of 
G. animasensis along the Baja California coast of the north-
ern Gulf. Agar from G. animasensis was reported to be of high 
quality, and since 1995, it has been exploited commercially in 
the Gulf of California from Bahía de Los Ángeles (east coast of 
Baja California) to Punta Trinidad (east coast of Baja California 
Sur), with an estimated 46,000 dry tons available for harvest 
(Pacheco- Ruíz et al., 2003). Biomass production is reportedly 
massive, and individual alga growth rates up to 12% per day 
have been observed, peaking when the water temperatures and 
the nutrient concentrations are highest (spring and summer in 
the northern Gulf of California (Pacheco- Ruíz et al., 1999, as 
“G. lemaneiformis).” In South Australia, Lake Butler is situated 
in an upwelling region where during the spring- summer season, 
temperatures are the lowest while light and nutrient concentra-
tion are the highest, quite similar to the best growing photo-
period conditions of Gracilariopsis animasensis as described for 
the Gulf of California populations.

Gracilariopsis megaspora E. Y. Dawson
Gracilariopsis megaspora E. Y. Dawson, 1949a:45, pl.18: figs.1–3; 

1961a:217, pl. 11: fig. 3, pl. 22: fig. 2; 1961b:430; González- González 

et al., 1996:217; Gurgel et al., 2003a:61, tbl. 2.

Gracilaria megaspora (E. Y. Dawson) Papenfuss, 1967:100; Chang and 

Xia, 1976:145, figs. 40, 41; Norris, 1985b:127; Abbott, 1995:191; 

González- González et al., 1996:214; Xia and Zhang, 1999:60, fig. 36, 

pl. 5: fig. 6; Pacheco- Ruíz et al., 2008:206.

Algae cylindrical, up to 20 cm long, thin, less than 500 µm 
in diameter throughout; main axes abundantly branched to 2–3 
orders; branches 5.0–35 mm long; attached by a small discoid 
holdfast. Medulla of large cells, up to 100 µm wide, with an 
abrupt change to subcortex of 2–3 layers of subcortical cells 
20–35 µm in diameter; outer cortex of 1 layer of anticlinally 
arranged pigmented cells, about 10 µm in diameter, often with 
abundant short hairs above their basal cells.

Tetrasporangia unknown. Cystocarps projecting, globose, 
about 500 µm in diameter, slightly constricted at their base and 
barely rostrate. Gonimoblast of small, densely massed cells, rich 
in protoplasm, arising from a distinct fusion cell; lacking any 
nutritive filaments. Carposporangia in chains, ovoid, unusually 

large, to 50 µm long; each with a distinct central stellate body. 
Spermatangia unknown.

Habitat.  Floating in shallow, sandy lagoon and 
probably attached to sand- covered rocks in shallows bays and 
lagoons; intertidal.

Distribution.  Gulf of California: Bahía San Car-
los. Western Pacific: China.

Type Locality.  Lagoon, Bahía San Carlos (north of 
Guaymas), Sonora, Gulf of California, Mexico.

Remarks.  In the Gulf of California, Gracilariopsis 
megaspora is only known from the type collection, a small, not 
very informative specimen. It has since also been reported in 
China (Chang and Xia, 1976; Xia, 1985; Xia and Zhang, 1999) 
and in India (Umamaheswara Rao, 1974; Silva et al., 1996a). 
It differs from Gracilariopsis andersonii and G. animasensis 
in generally having thinner axes, with abundant, short, stubby 
basal hairs in the cortex and smaller cystocarps with very large 
carpospores. The described cystocarps of G. megaspora support 
its placement in Gracilariopsis. Future Gulf collections, particu-
larly from the type locality, should reveal tetrasporangial and 
spermatangial specimens necessary to elucidate this species. Ad-
ditional cystocarpic material will allow genetic testing to deter-
mine its relationship to other terete Gulf species.

Uncertain Record:
Gracilariopsis rhodotricha E. Y. Dawson
Gracilariopsis rhodotricha E. Y. Dawson, 1949a:47, pl. 19, figs. 3–7; 

1961a:317, pl. 10: fig. 9, pl. 11: figs. 11–12, pl. 21: fig. 1(holotype); 

1961b:430; González- González et al., 1996:217.

Gracilaria rhodotricha (E. Y. Dawson) Papenfuss, 1967:100.

Distribution.  Eastern Pacific: Isla Clarión and Isla 
Socorro, Islas Revillagigedo (Dawson, 1949a; Serviere- Zaragoza 
et al., 2007).

Type Locality.  Dredged from 56–102 m; off Isla 
Clarión, Islas Revillagigedo, Colima, Pacific Mexico.

Remarks.  One specimen from Bahía de San Lucas, 
Baja California Sur (E. Y. Dawson- 6847; US Alg. Coll.) was ten-
tatively referred to G. rhodotricha (Norris, 1985c:133, fig. 12). 
Further collections and the finding of gametophytes of G. rhodo-
tricha in the Gulf of California are needed to verify its presence. 
Additional type locality collections are needed for molecular test-
ing of its generic and taxonomic status. Terada and Yamamoto 
(2002) referred the Japanese “G.rhodotricha” of Ohmi (1958) 
to Gracilaria vermiculophylla. Other records of G. rhodotricha 
from Vietnam (Phạm- Hoàng, 1969) and Queensland (Lewis, 
1984) should also be reexamined.

Gracilariophila Setchell et H. L. Wilson

Gracilariophila Setchell et H. L. Wilson in Wilson, 1910:81; Fredericq et al., 

1989:167, figs. 1–36; Gerung and Yamamoto, 2002:209.

Algae are minute, colorless to whitish (lacks pigments, 
including chlorophyll), and more or less globose to postulate. 
They grow as adelphoparasites on some species of Gracilaria 
and Gracilariopsis on the host’s surface, with elongated rhizoidal 
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filaments (cellular processes) that penetrate into its host’s tissue. 
The medulla is composed of large, thick- walled, somewhat angu-
lar cells that grade into the cortex of small cells.

Tetrasporangia are isolated, embedded in the cortex, and 
scattered over the thallus. Cystocarps are ostiolate and either 
embedded within the thallus or borne on the tuberculate surface. 
Spermatangia are superficial on the outer cortex.

One species of Gracilariophila is known from the northern 
Gulf of California.

Gracilariophila gardneri Setchell
Gracilariophila gardneri Setchell, 1923:393; Dawson, 1949a:51, pl. 23: 

figs. 4–7; 1961a:218; 1961b:430; 1966a:22; Abbott and Hollenberg, 

1976:500, fig. 448; Abbott, 1983:562; Norris, 1985b:125; González- 

González et al., 1996:217.

Algae a minute, more or less wart- like pustule, 3.0–3.5 mm 
in diameter; an adelphoparasite appearing whitish to yellowish on 
host species of Gracilaria and Gracilariopsis. Cellular processes 
penetrate host’s tissue and grow endophytically, often surrounding 
or isolating algal host cells and forming connections with them.

Tetrasporangia elongate to elliptical, 28–34 µm long, irregu-
larly cruciately to partially zonately divided (see Dawson, 1949a: 
pl. 23: fig. 5); borne over pustule surface. Cystocarps hemispher-
ical, nonrostrate, obscurely ostiolate, either isolated or grouped; 
carposporangia 11–13 µm in diameter. Spermatangia superficial, 
in outer tissue (up to 50 µm thick) of densely packed slender, 
anticlinal filaments, 6–17 µm long by 1.5–2.5 µm in diameter; 
spermatia about 3 µm in diameter.

Habitat.  Found parasitic on Gracilaria crispata; on 
rocks and tidal platform; mid intertidal.

Distribution.  Gulf of California: Playa Las Con-
chas (Playa Estacíon), Puerto Peñasco; Bahía Bocochibampo. 
Eastern Pacific: Santa Monica to La Jolla, southern California.

Type Locality.  On Gracilaria cunninghamii Far-
low ex J. Agardh; Santa Monica, Los Angeles County, southern 
California, USA.

Remarks.  Gracilariophila gardneri can sometimes 
be found on Gracilaria crispata growing on the tidal platform, 
Playa Las Conchas, Puerto Peñasco (Dawson, 1966a; JN- 3163, 
US Alg. Coll.), in the upper Gulf and in the southeast Gulf from 
Bahía Bocochibampo (Dawson, 1949a, 1961a). Dawson (1961a) 
noted Gracilariophila- like tubercles on Gulf “Gracilaria texto-
rii” but concluded they were not sufficient for identification.

Gracilariophila gardneri is morphologically similar to the 
generitype, G. oryzoides Setchell et H. L. Wilson (in Wilson, 
1910; see Fredericq et al., 1989), an adelphoparasite found on 
Gracilariopsis andersonii (Abbott, 1983:562, as “G. sjoestedtii”) 
of the Pacific Coast from British Columbia to Baja California 
(Dawson, 1961b; Scagel et al. 1989) and on G. cunninghamii 
from Baja California Sur (Mateo- Cid and Mendoza- González, 
1994b). The Gulf G. gardneri differs only in tetrasporangia, 
which are irregularly divided versus being strictly, regularly, 
cruciately divided in G. oryzoides. Further investigations of the 
anatomy, host specificity, and DNA are needed to test the rela-
tionship of these two species.

pterocladiophilaceae

Pterocladiophilaceae K.- C. Fan et Papenfuss, 1959:38.

Parasitic algae that are minute, generally more or less spher-
ical, and basally penetrating the tissue of the host and protruding 
above the host’s surface.

Tetrasporangia are cruciately divided. Carpogonial branch 
is 2- celled. Spermatangia are produced in chains, cut off trans-
versely at upper end of spermatangial parent cell.

Remarks.  The Pterocladiophilaceae is represented in 
the Gulf by Gelidiocolax, a minute parasitic alga growing on 
species of the Gelidiales (Fan and Papenfuss, 1959).

Gelidiocolax N. L. Gardner

Gelidiocolax N. L. Gardner, 1927c:340.

Parasitic algae that are diminutive, whitish, pale pink or col-
orless, subspherical to hemispherical tubercules, up to 5 mm in 
diameter, on host species of Gelidium and Pterocladia. Thalli are 
composed of basal- penetrating rhizoids that apparently either 
form or lack secondary pit connections to the host tissue and 
outwardly develop a solid mass of isodiametric cells.

Tetrasporangia are cruciately divided and scattered over the 
thallus surface. The initial stages of gonimoblast development 
are unknown, but the carposporophytes apparently consist of 
a small basal fusion cell and radiating chains of carposporangia 
developed in conceptacle- like chambers in the thallus that have 
an ostiole at the surface. Carposporophytes are surrounded by a 
thick pericarp and grouped in lobes of the thallus. Spermatangia 
are produced from the spermatangial parent cells in rows of 3–4 
and can cover the entire surface.

Remarks.  On the basis of significant anatomical and 
morphological similarities to the Gracilariales, Fredericq and 
Hommersand (1990) removed the genera Gelidiocolax and Ptero-
cladiophila K.- C. Fan et Papenfuss (1959; parasites on members 
of the Gelidiales) and Holmsella Sturch (1926; on some Gracila-
riaceae) from the family Choreocolacaceae Sturch (1926) and 
transferred them to the Pterocladiophilaceae. The molecular data 
of Zuccarello et al. (2004a) supported the placement of Holm-
sella in the Gracilariales, but they noted that parasitic algae rarely 
infect members outside their family and concluded that molecular 
data are needed to test the family placement of the other genera.

There is one species of this diminutive parasite in the north-
ern Gulf of California.

Gelidiocolax microsphaericus N. L. Gardner
Gelidiocolax microsphaericus N. L. Gardner, 1927c:341; Dawson, 1953a:61; 

1954a:323; Fan and Papenfuss, 1959:33; Dawson, 1961b:410; Stew-

art, 1976:342, fig. 285; 1991:97; González- González et al., 1996:204; 

L. Aguilar- Rosas et al., 2000:130; Mateo- Cid et al., 2000:64.

Minute parasites, subspherical to hemispherical mounds, 
white to pinkish white, 175–230 µm in diameter, found on some 
members of Gelidiaceae; internally of filaments, dichotomously 
to trichotomously branched, terminating in long, narrow apical, 
surface cortical cells.
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Tetrasporangia 22–28 µm in diameter; scattered over sur-
face. Carpogonial branch 2- celled. Cystocarps within thallus; 
carposporangia in dense clusters. Spermatangia, 1.5–2.0 µm in 
diameter; 3–4 seriate on upper ends of outer cortical cells; cover-
ing surface of thallus.

Habitat.  Adelphoparasite on Gelidium pusillum; 
intertidal.

Distribution.  Gulf of California: El Coloradito 
to Puertecitos; Punta Arena. Eastern Pacific: Balboa, southern 
California to Punta Descanso, Baja California; Isla San Martín 
(northwest of San Quintín, Baja California).

Type Locality.  On Gelidium pulchrum N. L. Gardner 
(1927b; =Gelidium purpurascens N. L. Gardner, 1927b); ~3.2 km 
south of Balboa Beach, Orange County, southern California, USA.

cryptonemialeS

Cryptonemiales F. Schmitz, 1892:21.

Halymeniales G. W. Saunders et Kraft, 1996:730.

Algae are low growing, repent, or erect and exhibit a wide range 
of morphologies. Species may be narrow to broad, unbranched or 
branched, or foliose blades. Thalli are multiaxial in structure. The 
medulla is filamentous, and the cortex is pseudoparenchymatous. In 
one family, the Halymeniaceae, secondary pit connections are com-
mon between cells in the medulla and inner cortical layers.

Member algae have a triphasic life history with isomor-
phic gametophytes and tetrasporophytes. Tetrasporangia are 

usually cruciately or decussately cruciately divided. Carpogonial 
branches and auxiliary cells are located in separate branch sys-
tems (nonprocarpic), and carpogonial branches are from two-  
to four- celled. After presumed fertilization, carpogonia produce 
multiple septate, branched connecting filaments that transfer the 
zygote nucleus to auxiliary cells. Diploidized auxiliary cells issue 
a single gonimoblast initial, directed thallus outward. The carpo-
sporophyte is multilobed with a small fusion cell, and the bulk of 
gonimoblast cells convert to carposporangia.

Remarks.  The distinction of the Cryptonemiales and 
Gigartinales has long been debated (e.g., Kraft and Robbins, 1985; 
Abbott, 1999). Saunders and Kraft (1996) clarified the two orders 
and proposed a new name, the Halymeniales, for this order, re-
stricting it to two families. Thus, two names are in current use for 
this order, Cryptonemiales F. Schmitz (1892) and Halymeniales 
G. W. Saunders et Kraft (1996), and there has been much discus-
sion on which of these ordinal names should be used (e.g., Kraft 
and Saunders, 2000; Silva, 2002; Gavio et al., 2005). At present, 
the Botanical Code (McNeill et al., 2006, 2012: Art. 11.10) does 
not require priority for use of taxon names above the rank of fam-
ily. Therefore, although either name could be used, the ICBN does 
recommend using priority. For now, following Recommendation 
16A, “in choosing among typified names for a taxon above the 
rank of family, authors should generally follow the principle of 
priority,” the name Cryptonemiales is used for this order.

The order is represented by two families in the marine flora 
of the northern Gulf of California.

KEY TO THE FAMILIES OF CRYPTONEMIALES IN THE NORTHERN GULF OF CALIFORNIA

1a. Gulf species membranous (not gelatinous), generally slippery in texture; some cortical filament cells with secondary pit 
connections; carpogonial branch 2-  to 4- celled; most genera with separate clusters of accessory sterile filaments (ampullae) 
for each carpogonial branch or auxiliary cell; carposporophyte cupped or surrounded by involucres derived from ampul-
lary filaments, in some genera with additional involucres derived from medullary filaments  . . . . . . . . . .  Halymeniaceae

1b. Gulf species gelatinous; cortical filament cells without secondary pit connections; carpogonial branch 3- celled; auxiliary 
cells intercalary in normal cortical filaments; female reproductive structures not in ampullary filament clusters  . . . . . . .   
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tsengiaceae

halymeniaceae

Halymeniaceae Bory de Saint- Vincent, 1828:158 [as “Halymeniae”]; Guiry, 

1978a:192; Silva, 1980:82.

Cryptonemiaceae Harvey, 1849b:75, 132; Papenfuss, 1955:188; Silva, 

1980:82.

Grateloupiaceae F. Schmitz, 1892, nom. illeg.:18, 21; Schmitz and Haupt-

fleisch, 1897c:508, fig. 274; Kylin, 1956:213 [see Silva, 1980:82].

Algae are generally erect and simple, divided, or branched, 
with species displaying great variation in habit, being cylindrical, 
compressed, flattened, or blade- like. Thalli are multiaxial in con-
struction, with a filamentous medulla and a cortex of cells that 
become successively smaller toward the surface.

Gametophytes isomorphic with tetrasporophytes. Tetraspo-
rangia are cruciately divided, embedded in the cortex, and either 
(1) scattered over the thallus surface, (2) grouped in sori, or (3) 

borne in modified areas of tissue (nemathecia). Sexual thalli are 
monoecious or dioecious. The carpogonial branch is generally 
two- celled; this branch and the auxiliary cell branch are separate 
from each other (nonprocarpic), and in most genera, each is sur-
rounded by a cluster of special ampullary filaments (accessory 
sterile filaments) that arise from inner cortical cells. Connecting 
filaments develop from fertilized carpogonia and these contact 
and diploidize the auxiliary cell, which then develops the carpo-
sporophyte. Cystocarps are embedded in the thallus and in most 
genera are cupped or surrounded by sparse to conspicuous invo-
lucres derived mostly from the ampullary filaments (ampullae); 
in some genera, however, additional involucres are derived from 
medullary filaments. Spermatangia are superficial on the thallus, 
cut off from terminal cortical cells.

The Halymeniaceae is represented by four genera in the 
northern Gulf of California.
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KEY TO THE GENERA OF THE HALYMENIACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli ranging from narrow, branching fronds to foliose blades; medulla with pre dominantly periclinal filaments, anti-
clinal medullary filaments rare to absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

1b. Most thalli foliose blades; medulla with some conspicuous anticlinal filaments . . . . . . . . . . . . . . . . . . . . . .   Halymenia
2a. Thalli of thin, flattened blades; blades entire (unbranched), divided, or lobed; cortex thin, 1–3(–6) cell layers; medulla of 

loose periclinally directed filaments, some with dense and refractive contents (these generally wider) . . . .  Cryptonemia
2b. Thalli flat, usually thicker; of narrow strap- like branches or subcylindrical and narrow in diameter or compressed, 

flattened blades; cortex of 4 or more cell layers; medulla with lax to congested filaments, filaments without refractive 
 contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3a. Texture rigid or cartilaginous; fronds of narrow, strap- shaped branches, usually with few to many laterals; cortex thick, of 
5–12 cells in anticlinal file; medulla packed with filaments; tetrasporangia grouped in sori in outer cortex . . . . . .  Prionitis

3b. Thalli lubricous to leathery; of compressed to flattened blades or subcylindrical narrow axes and branches; cortex of 4–8 
cells in anticlinal file; medulla lax to dense throughout (1 species with sparse filaments and a hollow center); tetrasporan-
gia scattered in cortex  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Grateloupia

Cryptonemia J. Agardh

Cryptonemia J. Agardh, 1842:100.

Algae are erect, flattened blades that vary in form from 
lanceolate to ovoid or broad and are unbranched or branched, 
lobed or irregularly divided above a stipe that is attached by a 
small discoid holdfast. Some have proliferous branchlets along 
blade margins or the stipitate portion. In at least one species, the 
stipe is perennial and exhibits growth rings. The thallus is typi-
cally relatively thin, usually 300 µm or less thick. The medulla is 
composed of predominately periclinally directed filaments; some 
of the medullary filaments may have dense and highly refractive 
contents. The cortex is thin, usually composed of one to four lay-
ers of more or less spherical to ellipsoid small cells that become 
progressively smaller toward the surface.

Tetrasporophytes and gametophytes are isomorphic. Tetra-
sporangia are generally small (<25 µm) and cruciately divided, em-
bedded in the cortex, and scattered over the blade surface. Female 
reproductive structures are borne in ampullae, with ampullary 
filaments branched up to four orders. Carpogonial branches are 

two- celled, borne on a primary or secondary ampullar filament. 
The hypogynous cell may develop a sterile filament. Auxiliary cell 
ampullae are slightly more complex; the auxiliary cell is a basal or 
suprabasal cell of a second-  or third- order ampullary filament in 
a branch system separate from those of the carpogonial branches. 
After fertilization, connecting filaments are issued by the carpogo-
nia and contact auxiliary cells, where a small auxiliary fusion cell 
is formed. A single gonimoblast initial arises from the diploidized 
auxiliary cell and produces a compact carposporophyte of many 
small carposporangia. The surrounding pericarp is slight, formed 
by elongated ampullary filament cells. Cystocarps are embedded 
and scattered, slightly distending the blade surface. Spermatangia, 
where known, are superficial over the thallus.

Remarks.  One Pacific Mexico species, Cryptonemia 
decolorata W. R. Taylor (1945; type locality: Isla María Magda-
lena, Islas Marías) described from the southernmost entrance to 
the Gulf off Nayarit, has been also reported in the southern Gulf, 
from Bahía Concepción (Mateo- Cid et al., 1993).

There are five species of Cryptonemia in the northern Gulf 
of California, two of which are endemic to the Gulf.

KEY TO THE SPECIES OF CRYPTONEMIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Blades generally smaller; lobed, pseudodichotomously or irregularly branched; up to 15 mm wide  . . . . . . . . . . . . . . . .2
1b. Blades larger, ovate to obovate or broadly lanceolate; simple, lobed, or divided; more than 15 mm wide  . . . . . . . . . . .4
2a. Blade with distinctively lobed, orbicular- shaped bladelets from margins of central blade (resemble Opuntia cactus pads), 

up to 9 mm in diameter; up to 50 µm thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   C. opuntioides
2b. Blades divaricately, pseudodichotomously or irregularly branched  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
3a. Blades irregularly dividing, often becoming much lacerated; up to 15 mm wide; 80–90 µm thick . . . . . . . .  C. veleroae
3b. Blades distinctly and divaricately pseudodichotomously branched, at times repeatedly; (2.0–)3–15 mm wide; 40– 

70(–110) µm thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. guaymasensis
4a. Blades ovate to obovate, entire or only once or twice lobed; membranous; 4–30 cm tall and wide; 120–300(–450) µm 

thick  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   C. obovata
4b. Blades ovate to broadly lanceolate, usually divided (rarely entire), or dichotomously or pinnately branched; 5–14 cm tall, 

2–6 cm wide; more delicate, thinner; 35–100 µm thick; margins sometimes with small lateral bladelets . . . . .  C. angustata

Cryptonemia angustata (Setchell et N. L. Gardner) E. Y. 
Dawson

FIGURE 203

Kallymenia angustata Setchell et N. L. Gardner, 1937:77 [as “Callymenia 

angustata”], pl. 3: fig. 6b, pl. 12: fig. 32; Dawson, 1944a:285, pl. 68: 

fig. 1.
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Cryptonemia angustata (Setchell et N. L. Gardner) E. Y. Dawson, 1954c:261, 

pl. 2: figs. 11–14; 1960a:45; Dawson et al., 1960a:56, pl. 24: fig. 3; 

Dawson, 1961b:422; 1961c:413, pl. 19: fig.3; Dawson et al., 1964:50, 

pl. 56: fig. B; Dawson, 1966a:21; Abbott, 1967a:147 [in part], figs. 

9, 10; Abbott and Hollenberg, 1976:437 [in part], fig. 387; Stewart, 

1991:89; Ramirez and Santelices, 1991:229; González- González et al., 

1996:195; Pacheco- Ruíz and Zertuche- González, 2002:467; Mateo- 

Cid et al., 2006:52; Dreckmann et al., 2006:155; Serviere- Zaragoza et 

al., 2007:9; Pacheco- Ruíz et al., 2008:207; Bernecker, 2009:CD- Rom 

p. 63; Fernández- García et al., 2011:61.

Kallymenia tenuifolia W. R.Taylor, 1945:214 [nom. illeg.], pl. 72: figs. 1–4 

[non Kallymenia tenuifolia Feldmann, 1935:368].

Algae membranous, ovate to broadly lanceolate blades, rose 
red, 5–14 cm tall, 2–6 cm wide; arising from a short distinct 
stipe; attached below by a small discoid holdfast. Blades simple 
or pinnately divided, sometimes with irregular proliferations; 
blades stipitate. Blades 35–60 µm thick in smaller blades and 
can be up to 90(–100) µm thick in larger thalli. Medulla of a 
few, slender, longitudinally aligned filaments, some thicker and 
with dense refractive contents. Cortex of (1–)2–3 cell layers; 
outer cortical cells 3–8(–10) µm in diameter; inner cortical cells 
slightly larger.

Tetrasporangia cruciately divided, 20 µm or less in diameter 
in surface view; scattered in cortex over blade. Cystocarps up 
to 200 µm in diameter, surrounded by a few sterile (ampullary) 

filaments; embedded within thallus and bulging blade surface; 
scattered over blade. Spermatangia not seen.

Habitat.  Occasional on shaded rocks and tide pools, 
low intertidal, down to 10 m depths; dredged from 30–84 m 
depths.

Distribution.  Gulf of California: Puerto Peñasco; 
Bahía Tepoca to Punta La Gringa, Bahía de Los Ángeles; Bahía 
de San Lucas. Eastern Pacific: Monterey Bay, central California, 
and La Jolla, southern California; Isla Magdalena, Bahía Mag-
dalena (Baja California Sur); Isla Socorro (Islas Revillagigedo); 
Chiapas; El Salvador; Costa Rica; Peru.

Type Locality.  Bahía Santa María, west coast of 
Isla Magdalena (outside Bahía Magdalena), Baja California Sur, 
Pacific Mexico.

Remarks.  Cryptonemia angustata, described from 
Pacific Baja California Sur, is predominately a warm- temperate 
to subtropical species. Gabrielson et al. (2004) noted that as re-
ported in colder waters of the northeast Pacific, C. angustata, 
C. obovata J. Agardh (1876), and C. borealis Kylin (1925) can 
be difficult to separate and are in need of reinvestigation. The 
northern California C. obovata and the Washington C. borealis 
are both cool-  to cold- temperate species. Morphologically, Gulf 
of California specimens referred to C. angustata are close to C. 
veleroae (E. Y. Dawson) E. Y. Dawson (see also Remarks under 
C. veleroae) and should be critically compared.

FIGURE 203. Cryptonemia angustata: Habit of a tetrasporophyte (JN- 4500, US Alg. Coll.- 158994).
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Cryptonemia guaymasensis (E. Y. Dawson) E. Y. Dawson
FIGURE 204A,B

Kallymenia guaymasensis E. Y. Dawson, 1944a:286, pl. 68: fig. 2 [as “Cal-

lymenia guaymasensis”].

Cryptonemia guaymasensis (E. Y. Dawson) E. Y. Dawson, 1954c:263; 

1960a:45; 1961b:422; 1966a:21; Lewis, 1990: fig. 6 [holotype]; 

González- González et al., 1996:195; L. Aguilar- Rosas et al., 2000:130; 

CONANP, 2002:139; Mateo- Cid et al., 2006:52.

Algae of strap- like axes in lower portion, subdichotomously 
divided above, usually branched; dark rose red, mostly 5–7 cm tall, 
5.0–15 mm wide; smaller in intertidal, up to 3 cm tall and (2.0–) 
3.0 mm wide; arising from subcylindrical to compressed stipes, 2–5 
mm long; attached by a small discoid holdfast. Axes with round 
apices, margins sometimes undulate. Intertidal algae up to 110 µm 
thick, with stipe sometimes extending into base of blade as a mid-
rib, occasionally extending to first division. Subtidal algae 40–70 
µm thick; midrib lacking. Branching divaricately subdichotomous 
in 1 plane; sometimes secondary proliferations from margins. Me-
dulla narrow, of branched interwoven filaments; some with dense 
refractive contents. Cortex of 2–3(–4) cell layers; subcortex 1–2 
layers of rotund cells, 8–12 µm in diameter; outer cortex of 1 layer 
(rarely 2) of small pigmented cells, 4–6 µm in diameter.

Tetrasporangia unknown. Cystocarps 200–250 µm in diam-
eter; embedded, bulging (more prominent on side with ostiole); 
scattered over blade surface; carposporangia in compact mass, 
appearing pedicellate (borne on persisting auxiliary cell). Sper-
matangia unknown.

Habitat.  On sides of rocks, in crevices, and on side 
walls of deeper tide pools; low intertidal to shallow subtidal, 
down to 6 m depths; also dredged from 8–37 m depths (Dawson, 
1954c).

Distribution.  Gulf of California: Playa Las Con-
chas (Playa Estacíon), Puerto Peñasco to Guaymas; El Colora-
dito to Santa Teresa; Bahía de Loreto to Bahía de San Lucas. 
Eastern Pacific: Costa Rica.

Type Locality.  On muddy bottom, 4–6 m depths; 
outer harbor, Guaymas, Sonora, Gulf of California, Mexico.

Remarks.  Intertidal specimens identified as Crypto-
nemia guaymasensis from Puerto Peñasco (Dawson, 1966a) are 
3–4 mm wide and 1–3 cm tall, smaller overall than those re-
ported elsewhere in the Gulf (Dawson, 1954c). Once thought to 
be a Gulf endemic (Dawson, 1954c), Cryptonemia guaymasensis 
has also been reported from Pacific Costa Rica (Dawson, 1960a; 
Bernecker, 2009 [CD- Rom], as “C. limensis”; Fernández- García 

FIGURE 204. Species of Cryptonemia. A, B. Cryptonemia guaymasensis: Habits of two thalli 
(EYD- 27492, US Alg. Coll.- 40772). C. Cryptonemia opuntioides: Habit of holotype (EYD- 26126, 
US Alg. Coll. microscope slide 786).
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et al., 2011, as “C. limensis”) and in the western Atlantic from 
Brazil (Pinheiro- Joventino, 1977; Creed et al., 2010). Lewis 
(1990) included C. guaymasensis as a synonym of C. limensis 
(Sonder ex Kützing) J. A. Lewis (basionym: Euhymenia limen-
sis Sonder ex Kützing, 1849), a species from Peru and north-
ern Chile (Ramírez and Santelices, 1991, as “Sebdenia limensis 
(Sonder ex Kützing) M. Howe, 1914”). After more fertile speci-
mens from the Gulf of California are collected, especially from 
the type locality, a critical morphological and molecular system-
atic study is needed to evaluate the taxonomic status of Gulf 
C. guaymasensis and its relationship to South American C. 
limensis.

Cryptonemia obovata J. Agardh
FIGURE 205

Cryptonemia obovata J. Agardh, 1876:681; Kylin, 1925:10, fig. 8a; Dawson, 

1954c:260, pl. 1: figs. 9, 10; Dawson et al., 1960a:56, pl. 25: figs. 3, 

4; 1960b:18; Dawson, 1961b:422; Hollenberg and Abbott, 1966:68, 

figs. 26, 27; Abbott, 1967a:145; Acleto O., 1973:41, 124, 127–128; 

Abbott and Hollenberg, 1976:438, fig. 389; Silva, 1979:318; Norris, 

1985d:210; Scagel et al., 1989:171; Stewart, 1991:89, fig. 6; González- 

González et al., 1996:308.

Algae membranous, ovate to obovate blades, 4–30 cm 
tall, arising from a short- branched stipe; attached below by a 
small conical holdfast. Blades mostly reddish brown, simple or 
divided or torn, sometimes with secondary blades; firm in tex-
ture, margins entire; (65–)100–250(–450) µm thick. Medulla of 
intertwined predominately periclinally directed filaments; some 
medullary filaments with highly refractive contents. Cortex of 
3–6 rows of cells; inner cortical cells oval, gradually becoming 
smaller outward; outer cortical cells slightly elongated.

Tetrasporangia cruciately divided, scattered in outer cortex 
over thallus. Cystocarpic and spermatangial plants unknown in 
Gulf material.

Habitat.  Rare, attached to shells or rocks, mud- sand 
bottom; subtidal, 14 m depth.

Distribution.  Gulf of California: Canal de Infier-
nillo (between Isla Tiburón and El Desemboque, Sonora); Isla 
San Esteban. Eastern Pacific: Alaska to Cabo Tórtolo (off south 
entrance to Bahía Tortugas [Bahía San Bartolomé]), Baja Califor-
nia Sur; Peru; Chile.

Type Locality.  San Francisco Bay entrance (prob-
ably Fort Point, vicinity of Golden Gate Bridge), San Francisco, 
San Francisco County, northern California, USA.

FIGURE 205. Cryptonemia obovata: A. Habit of small blade (JN- 4729, US Alg. Coll.- 158996). B. Habit of large blade (EYD- 
21577, US Alg. Coll.- 7069). C. Diagrammatic transection of C. obovata.
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Remarks.  Cryptonemia obovata is generally recog-
nized by its reddish brown color and larger and thicker blades 
than other Cryptonemia species in the Gulf.

Cryptonemia opuntioides E. Y. Dawson
FIGURE 204C

Cryptonemia opuntioides E. Y. Dawson, 1966b:59, fig. 6F; González- 

González et al., 1996:195; Pacheco- Ruíz and Zertuche- González, 

2002:467; Pacheco- Ruíz et al., 2008:207.

Algae up to 1.5 cm tall, with orbicular blades originating 
from margins of a central blade, attached below by a small dis-
coid holdfast. Secondary orbicular blades, up to 9 mm in diam-
eter (shaped like Opuntia cactus pads); borne on short stipes 
from eroded or grazed margins of primary blade; blades very 
thin, about 50 µm thick. Medulla of a few slender, mostly peri-
clinally directed filaments, many with dense refractive contents. 
Cortex mostly 2 rows of cells; inner cortex of rotund cells, up to 
11 µm in diameter; outer cortex a single layer of small cells, to 
7 µm in diameter.

Tetrasporophytes unknown. Cystocarps 250–275 µm in di-
ameter, to 225 µm thick, prominently bulging on both sides of 
blade, scattered throughout blade. Spermatangia unknown. 

Habitat.  Poorly known, subtidal, 12–18 m depths.
Distribution.  Gulf of California: Isla La Ventana, 

Bahía de Los Ángeles; Isla Salsipuedes.
Type Locality.  Isla Salsipuedes, Islas de San Lo-

renzo (Islas de la Cintura), off Baja California, Gulf of Califor-
nia, Mexico.

Remarks.  Cryptonemia opuntioides is apparently a 
northern Gulf endemic and restricted to the subtidal.

Cryptonemia veleroae (E. Y. Dawson) E. Y. Dawson
Kallymenia veleroae E. Y. Dawson, 1944a:285 [as “Callymenia veleroae”], 

pl. 45: fig. 1; Hernández- Kantún et al., 2010:1.

Cryptonemia veleroae (E. Y. Dawson) E. Y. Dawson, 1954c:262; 1961b:423; 

González- González et al., 1996:196; Silva et al., 1996b:233.

Blades up to 4 cm tall; initially simple and entire, obovate 
to oblanceolate, becoming split (divided) and forming additional 
divisions; lower portion of blades up to 8 mm wide, cuneate at 
the short, narrow, flattened stipe; upper portions up to 15 mm 
wide. Blades mostly 80–90 µm thick; medulla of longitudinal fil-
aments, 5–6 µm in diameter, 30–65 µm long; inner cortex of 1–2 
layers of periclinally elongated cells, 10–20 µm tall; outer cortex 
a single layer of small pigmented cells, 5–7 µm in diameter.

Tetrasporophytes unknown. Cystocarps not described. 
Spermatangia grouped together and separated by sterile cells in 
superficial sori (see Dawson, 1954c).

Habitat.  Subtidal, 10–20 m depths.
Distribution.  Gulf of California: Rocas Consag; 

Guaymas.
Type Locality.  Outside Guaymas Harbor entrance, 

Guaymas, Sonora, Gulf of California, Mexico.
Remarks.  Although poorly known, Cryptonemia 

veleroae is apparently close to C. angustata (Dawson, 1944a, 
1954c), and later, the two were considered to be conspecific 

(Abbott, 1967a). Recognition of C. veleroae as a distinct spe-
cies is problematic, primarily on the basis of differences seen in 
comparably sized blades: in C. veleroae they are deeply divided 
and show progressive lacerations and thicker blades (80–90 µm), 
whereas those of C. angustata are simple ovate and later divided 
blades with broadly lanceolate segments and are thinner (35–60 
µm). For now, both taxa are recognized in the northern Gulf, until 
their taxonomic status can be elucidated with molecular evidence.

Grateloupia C. Agardh

Grateloupia C. Agardh, 1822:221.

Algae are erect, terete (at least basally in some), compressed 
or flattened, and lanceolate, linear, or foliose, above a cylindrical 
to compressed stipe that is attached below by a discoid hold-
fast. Thalli are simple, entire, lobed, or much divided or irregu-
larly, dichotomously, subdichotomously, pinnately, or palmately 
branched in one or more planes. Some occasionally have pro-
liferous branchlets. Surfaces are lubricous to leathery in texture 
and are usually mostly smooth, although some have short sur-
face proliferations. Multiaxial in structure, the medulla is rela-
tively sparse, composed of colorless filaments (mostly periclinal), 
sometimes with rhizoidal filaments. Some cells have long pro-
cesses, called stellate or ganglionic cells, especially in the outer 
medulla and inner cortex. The cortex varies in thickness among 
the species, with an inner cortex of rounded to rotund cells and 
an outer cortex composed of anticlinal rows of progressively 
smaller cells toward the surface.

Tetrasporophytes and gametophytes are isomorphic. Tetra-
sporangia are cruciately divided, embedded in the outer cortex, 
and scattered over the thallus. Gametophytes are monoecious or 
dioecious. Carpogonial branches and auxiliary cells are in sepa-
rate accessory branch systems (ampullae). Ampullary filaments 
are sparingly branched, usually only to one or two orders. Auxil-
iary cell ampullae consist of a primary filament and one to three 
unbranched secondary filaments. Carpogonia are terminal on a 
two- celled carpogonial branch on a primary ampullar filament. 
After fertilization, connecting filaments develop and can fuse 
with a succession of auxiliary cells located in separate ampullae. 
A small auxiliary fusion cell is formed, and a single, outwardly 
directed gonimoblast initial produces a compact cystocarp of 
many small carposporangia, embedded within the thallus, sur-
rounded by moderate involucres derived from both medullary 
and ampullary filaments. Cystocarps are usually conical in out-
line with a small ostiole. Spermatangial parent cells formed from 
surface cells and spermatangia are borne superficially in whitish 
sori or scattered over the blade surface.

Remarks.  The species of Grateloupia in the Gulf of 
California have a firm, but slippery, lubricous texture and often 
are quite elastic when fresh. In the Gulf, the foliose Gratelou-
pia can be distinguished from other foliose red species by their 
smooth or proliferous surface, slippery texture, and darker color, 
often iridescent, brown- mahogany, greenish purple, or deep vio-
let. The exception to this is the very large foliose, G. violacea, 
that is a distinctive iridescent rose red when fresh.
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Grateloupia species are economically important as a food 
(Kumari et al., 2010), producers of carrageenan (Critchley 
and Ohno, 1998; Critchley et al., 2006), and bioactive natural 
products (Wang et al., 2007). Those of the Gulf of Califor-
nia, such as G. violacea, warrant further investigations. How-
ever, once introduced into marine habitats, nonnative species 
of Grateloupia are among the most invasive (Inderjit et al., 
2006). Japanese Grateloupia turuturu Yamada (1941; shown 
by Gavio and Fredericq, 2002, to be correct name for Altantic 
“G. doryphora”) has been found in major shipping ports in 
the North Atlantic (Miller et al., 2011), most likely introduced 
via ship ballast waters (Villalard- Bohnsack and Harlin, 2001), 
hull fouling and aquaculture (Hewitt et al., 2007), and also 
possibly transported by boats and yachts. In the Pacific, G. tu-
ruturu was discovered in the port of Ensenada, Baja California, 
in 2008 (Aguilar- Rosas in Miller et al., 2011), and in California 
in 2009 at Santa Barbara Harbor (Hughey et al., 2009) and 

2010 in Half Moon Bay (Miller et al., 2011). The potential 
introduction of nonnative Grateloupia could cause problems 
in the Gulf of California, and the ports and harbors, including 
those of Puerto Peñasco, Bahía San Carlos, Guaymas, La Paz, 
and Mazátlan, should be monitored by methods such as those 
given by Meinesz (2007).

The genus, Sinotubimorpha W.- X. Li et Z.- F. Ding (1998; 
generitype: S. porracea (Mertens ex Kützing) W.- X. Li et Z.- F.  
Ding; basionym: Grateloupia porracea Mertens ex Kützing, 
1843) was distinguished from Grateloupia by its hollow thallus, 
secondary filaments in the ampullae, one-  to three- celled carpo-
gonial branches, and one-  to four- celled sterile filaments on the 
carpogonium. Subsequently, Wang et al. (2000) and Sheng et al. 
(2012) found no morphological or genetic support for the sepa-
ration of these genera.

With seven species, Grateloupia is well represented in the 
northern Gulf of California.

KEY TO THE SPECIES OF GRATELOUPIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Large, long and wide, flat blades; more than 1 cm in width, mostly 3–8 cm (up to 20 cm wide); up to 30–55 (or more) 
cm in length; rose red to dark violet or brownish  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

1b. Fronds much narrower, less than or only up to 1(–2) cm in width; shorter, up to 12(–20) cm tall; compressed or flattened 
(some more or less terete in portions), more or less lanceolate or linear and much branched; red to dark red or greenish 
purple  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

2a. Thalli with smooth surfaces and entire margins; rose red; up to 55 cm long (largest to 230 cm), more than 5 (up to 20) cm 
wide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. violacea

2b. Thalli surfaces and margins with numerous spine- like proliferations or short papillose branchlets; brownish mahogany 
to dark brownish black; up to 30 cm long, usually less than 8 cm wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. howei

3a. Axes mostly 10(–20) mm wide, branching in 1 plane, predominately and abundantly pinnate; axes surface smooth or 
with slender short proliferous branchlets  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. prolongata

3b. Axes mostly less than 5 mm wide, branching in 1 plane (distichous) or more than 1 plane (multifarious) . . . . . . . . . .  4
4a. Branching in more than 1 plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
4b. Branching in 1 plane or dichotomous to subdichotomous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6
5a. Mostly over 8 cm tall; medulla filaments very sparse and loose; central portion of medulla hollow; ultimate branchlets 

catenate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. catenata
5b. Mostly less than 4 cm tall; medulla filaments not sparse; medulla solid (without a hollow center); ultimate branchlets not 

catenate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. hancockii
6a. Branched dichotomous to subdichotomous; branches up to 2.5 mm wide . . . . . . . . . . . . . . . . . . . . . . . .  G. dactylifera
6b. Branching partly pinnate to irregular; branches up to 4 mm wide; variegated dark greenish purple, usually iridescent 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. versicolor

Grateloupia catenata Yendo
FIGURE 206

Grateloupia catenata Yendo, 1920:9; Wang et al., 2000:228–234, figs. 1 [lec-

totype], 2–19; De Clerck et al., 2005b:392, tbl. 1.

Sinotubimorpha catenata (Yendo) W.- X. Li et Z.- F. Ding in Xia, 2004:141, 

fig. 83, pl. 13: fig. 1.

Grateloupia filicina var. lomentaria M. Howe, 1924:142, pl. 1: figs. 2–4, 

pl. 2: figs. 1–5; Okamura, 1936:540; Dawson, 1950b:155, fig. 29; 

1954c:253; 1966a:20; Dawson and Neushul, 1966:177; González- 

González et al., 1996:218; Mateo- Cid et al., 2006:51.

Grateloupia filicina var. porracea f. lomentaria (M. Howe) Okamura, 

1936:540.

Lomentaria drouetii E. Y. Dawson, 1944a:309, pl. 46: figs. 1, 2, pl. 74: fig. 2; 

González- González et al., 1996:242.

Sinotubimorpha porracea sensu Li and Ding, 1998:1 [in part, Chinese speci-

mens only; non Sinotubimorpha porracea (Mertens ex Kützing) W.- X. 

Li et Z.- F. Ding, 1998:1; which is now Grateloupia porracea Mertens 

ex Kützing, 1843:397 (type locality: West Indies)].

Grateloupia filicina sensu Dawson, 1954c:252; 1961b:422 [non Grateloupia 

filicina (J. V. Lamouroux) C. Agardh, 1822:223; basionym: Delesseria 

filicina J. V. Lamouroux, 1813:125].

Algae of 1 to several terete to compressed axes, 8–12(–20) 
cm tall; multifariously, or pinnately branched, 2–5 orders; arising 
from a small discoid holdfast. Axes mostly 1.5–2.0(–3.0) mm in 
diameter, with narrower branches, 700–1000 µm in diameter; ul-
timate branchlets short, more slender, less than 200 µm in diam-
eter, usually with 1 or 2 constrictions (catenate proliferations), 
attenuated upward. Internally with a medulla of sparse, slender, 
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branched filaments, 7–8 µm in diameter; inner medulla often 
partly or entirely hollow. Inner cortex of (1–)2 layers, sometimes 
partially incomplete, of more or less rotund cells; outer cortex of 
anticlinal rows of 2–3 smaller cells.

Tetrasporangia scattered in cortex; 35–40 µm tall, 18–20 
µm in diameter. Cystocarps immersed in cortex, scattered over 
thallus. Spermatangia not observed in Gulf specimens.

Habitat.  On rocks and tidal platforms; intertidal to 
shallow subtidal.

Distribution.  Gulf of California: Puerto Peñasco 
to Bahía de Topolobampo; Mazatlán, Sinaloa to Nayarit. East-
ern Pacific: Anacapa Island (California Channel Islands); north-
ern Baja California. Western Pacific: China; Japan; Korea.

Type Locality.  Syntype localities of Yendo 
(1920:10); Japan: Honshū Island: Tsugaru and [Cape] Tappi-
zaki, Shimofuro and Ajigasawa (Aomori Prefecture), and  Fuku-
yama (Hiroshima Prefecture); and Hokkaidō Island (Hokkaidō 
Prefecture): Hokodate. Lecto type locality: Ajigasawa, Aomori 
Prefecture (northern Honshū Island), Japan (Wang et al., 2000: 
fig. 1).

Remarks.  Gulf specimens tentatively referred to 
Grateloupia catenata are in agreement with the interpretation of 
Dawson (1950b, 1954c), who concluded that most Gulf material 
closely resembled G. filicina var. lomentaria (Howe, 1924). The 
latter, described from China (type locality: Pei- tai- ho ( Beidaihe), 
Hebei Province), is now considered to be a synonym of the Japa-
nese G. catenata Yendo (Wang et al., 2000; De Clerck et al., 
2005b).

H.- W. Wang et al. (2000) found no basis for the generic 
separation of Sinotubimorpha W.- X. Li et Z.- F. Ding (1998) 
from Grateloupia. Although S. porracea was considered to be 
conspecific with S. catenata (Yendo) W.- X. Li et Z.- F. Ding (in 
Xia, 2004), this was not supported by Wang et al. (2000), who 
recognized the western Pacific G. catenata and the western At-
lantic G. porracea as distinct species.

The Gulf Grateloupia catenata also resembles G. avalonae 
E. Y. Dawson (1949b) from the California Channel Islands in 
habit but differs from it primarily in being centrally hollow. Mor-
phological and molecular systematics of these taxa should clarify 
their taxonomic status and the identification of Gulf G. catenata.

FIGURE 206. Grateloupia catenata: A. Habit. B. Transection of compressesd axis showing hollow medulla (center) (A, B, JN- 6058, US Alg. 
Coll.- 159869, microscope slide 8684).
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Grateloupia dactylifera E. Y. Dawson
Grateloupia dactylifera E. Y. Dawson, 1954c:257, pl. 10: fig. 53; 1961b:422; 

González- González et al., 1996:217.

Algae solitary or in clumps, up to 4 cm tall, of 1 or more 
flat, branched fronds, axes up to 2.5 mm wide, 200–300 µm 
thick; with or without a very short stipe above a small irregularly 
shaped disc. Branching dichotomously to subdichotomously di-
varicate, up to 9 orders; widest near base, narrowing in width 
upward; ultimate branches somewhat “hand- like.” Medulla of 
loose to moderately dense periclinal filaments, up to 5 µm in 
diameter. Inner cortex of angular to “arachnoid” cells; outer 
cortex of anticlinal rows of 3–4 small cells, 3–4 µm in diameter.

Tetrasporangia not known. Cystocarps 120–130 µm in 
diameter, embedded and bulging from either side in middle to 
upper portions of thallus; carposporangial mass subglobose to 
reniform and “pedicellate” on modified auxiliary cell; carpospo-
rangia up to 14 µm in diameter. Spermatangia unknown.

Habitat.  On rocks; mid to low intertidal.
Distribution.  Gulf of California: Ensenada de San 

Francisco; Bahía San Gabriél, Isla Espíritu Santo.
Type Locality.  Ensenada de San Francisco, vicinity 

of Guaymas, Sonora, Gulf of California, Mexico.
Remarks.  Apparently a Gulf endemic, Grateloupia 

dactylifera is known from only a few specimens. More speci-
mens, particularly reproductive ones, are need to evaluate its 
taxonomic status.

Grateloupia hancockii E. Y. Dawson
FIGURE 207

Grateloupia hancockii E. Y. Dawson, 1944a:280, pl. 69: fig. 2; 1950b:155; 

1954c:254, pl. 1: figs. 7, 8; 1961b:422; Dreckmann et al., 1990:30; 

González- González et al., 1996:218; Pacheco- Ruíz et al., 2008:207.

Algae clumps, 2–3(–7) cm tall, of several abundantly 
branched, mostly nonpercurrent axes arising from a small dis-
coid holdfast. Axis compressed, narrow, to 1 mm wide, 300–
400(–700) µm thick; multifariously branched throughout, 
mostly irregularly, but appearing pinnate, to 2–3 orders; ulti-
mate branchlets sometimes attenuated to acute tips. Medulla of 
slender, branched filaments; sparse and interlaced toward center; 
dense and mostly longitudinally aligned, adjoining inner cortex. 
Cortex 7–8 cells thick; inner cortex of 1–2 layers of large cells, 
12–15 µm in diameter, giving rise to anticlinal filaments of small 
cells, to 5 µm in diameter.

Tetrasporangia embedded in cortex and scattered over thal-
lus. Cystocarps embedded and scattered throughout thallus. 
Spermatangia superficial on thallus surface.

Habitat.  On rocks; mid to low intertidal, shallow 
subtidal down to 1 m depth.

Distribution.  Gulf of California: Bahía La Choya 
(Bahía Cholla, vicinity of Puerto Peñasco) to Guaymas; Isla Es-
tanque, off southeast end of Isla Ángel de la Guarda (Islas de la 
Cintura). Eastern Pacific: Michoacán.

Type Locality.  “Rocky headland about 3 miles 
north of Kino,” Bahía Kino, Sonora, Gulf of California, Mexico 
(Dawson, 1944a).

Remarks.  Grateloupia hancockii forms dark green-
ish red to brownish red clumps on intertidal rocks. In the north-
ern Gulf G. hancockii can be distinguished from the similar- sized, 
clumped forms of G. catenata by its distinctly solid (nonhollow) 
medulla and stiffer branches (Dawson, 1954c). A northern Gulf 
species that was originally thought to be restricted in distribu-
tion to Sonora (Dawson, 1954c), G. hancockii’s distribution is 
now extended northward to Bahía La Choya (JN- 5894, US Alg. 
Coll.- 159782) and is also reported from the south end of Isla 
Estanque (Islas de la Cintura) (JN- 5597, US Alg. Coll.- 159781). 
Dreckmann et al. (1990) report G. hancockii from Michoacán, 
indicating its presence south of the Gulf of California in Pacific 
Mexico.

Grateloupia howei Setchell et N. L. Gardner
FIGURE 208

Grateloupia howei Setchell et N. L. Gardner, 1924:782 [as “G. howeii”], pl. 

83; Dawson, 1944a:281; 1950b:153, fig. 28; 1954c:246, pl. 1: fig. 2, pl. 

6: fig. 47; 1959a:6, 22; Dawson et al., 1960a:64, pl. 25: fig.1; 1960b:10; 

Dawson, 1961b:422; Chávez- Barrear, 1972b:269; Huerta- Múzquiz, 

1978:335; Stewart and Stewart, 1984:144; Mendoza- González and 

Mateo- Cid, 1992:17; Serviere- Zaragoza et al., 1993a:483; Mateo- 

Cid et al., 1993:47; Mateo- Cid and Mendoza- González, 1994b:39; 

Mendoza- González et al., 1994:106; González- González et al., 

FIGURE 207. Grateloupia hancockii: A, B. Habit variations (A, JN- 
5597, US Alg. Coll.- 159781; B, JN- 5894, US Alg. Coll.- 159782).
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FIGURE 208. Habits of Grateloupia howei: A. Mature thallus 
with numerous spinose papillae on surface and margins, and 
proliferous bladelets along margins (JN- 5519, US Alg. Coll.-
 159785). B. Juvenile thallus (JN- 5920, US Alg. Coll.- 159790).
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1996:218, 354: fig. 33; Riosmena- Rodriguez et al., 1998:27; Pacheco- 

Ruíz and Zertuche- González, 2002:467; Pacheco- Ruíz et al., 2008:207.

Gigartina eatoniana sensu Dawson, 1944a:301 [not Gigartina eatoniana 

J. Agardh, 1899:15].

Thalli of 1 to several complanate blades, lubricous in tex-
ture, up to 30 cm tall; arising from a discoid holdfast. Blades 
simple, divided, or pinnately branched; 450–800 µm thick; mar-
gins usually with proliferous bladelets; surface covered in vary-
ing degrees with few to numerous short papillate and spinose 
outgrowths. Medulla a loose network of slender, branched fila-
ments, 2.5–3.0 µm in diameter. Cortex of 8–10 cell layers; the 
outer 4–5 cells small and in anticlinal filaments.

Tetrasporangia 32–40 µm long, 9–14 µm in diameter, em-
bedded in cortex and scattered over upper portions of blades. 
Cystocarps embedded and slightly raising thallus surface, scat-
tered over blade and appearing as minute warts among spinose 
outgrowths. Spermatangia superficial on blade surface.

Habitat.  On rocks, low intertidal to shallow sub-
tidal, down to 15 m depths.

Distribution.  Gulf of California: Puerto Lobos 
to Roca El Solitario (off northern Bahía Agua Verde); Isla San 
Pedro Mártir; Isla San Esteban; Mazatlán, Sinaloa to Jalisco. 
Eastern Pacific: Isla Guadalupe; Isla Cedros; Isla San Benito; 
Punta María, Baja California, to Todos Santos, Baja California 
Sur; Guerrero.

Type Locality.  Isla San Esteban (Islas de la Cin-
tura), Gulf of California, Mexico.

Remarks.  Variable in size and shape, some specimens 
of Grateloupia howei superficially may look “Chondracanthus- 
like.” In the field, blades of G. howei can be distinguished from 
Chondracanthus by their lubricous texture, mahogany (brown-
ish reddish) color, and short proliferations on both surfaces and 
margins of the blades.

Grateloupia prolongata J. Agardh
FIGURE 209

Grateloupia prolongata J. Agardh, 1847:10; Kützing, 1867:7, pl. 24: figs. 

a,b; Setchell and Gardner, 1924:780, pl. 80; Dawson, 1944a:279; 

1945b:24; 1954c:248, pl. 7: fig. 49; 1959a:10, 22; 1961b:422; Abbott 

and Hollenberg, 1976:435, fig. 385; Pacheco- Ruíz and Aguilar- Rosas, 

1984:72, 76; Stewart, 1991:91; R. Aguilar- Rosas and Aguilar- Rosas, 

1994:521; González- González et al., 1996:218; CONANP, 2002:140; 

Pacheco- Ruíz and Zertuche- González, 2002:467; López et al., 2004:11; 

Xia, 2004:125, fig. 72 (1–6), pl. 12: fig. 2; Hernández- Herrera et al., 

2005:147; Pacheco- Ruíz et al., 2008:207.

Grateloupia prolongata Liebmann ex Kützing, 1849:730, nom. illeg. [later 

homonym].

Algae of compressed to flattened, ligulate fronds, up to 
20(–50) cm long, expanding above a stipitate portion from cu-
neate lower portion; upward to 1–2(–3) cm in width; 250–400 
µm thick; arising from a small discoid holdfast. Frond margins 
usually with numerous, pinnate lateral branchlets, narrow (less 
than 10 mm) and up to 15 cm long; these often with abundant 
secondary pinnate bladelets. Blade surfaces smooth or sometimes 

with scattered, short, slender proliferations. Medulla of loose 
slender filaments; sometimes very sparse. Inner cortex of 1–2 
layers of large cells adjoining an outer cortex of small pigmented 
cells in anticlinal rows, 5–6 cells in length.

Tetrasporangia embedded in cortex and scattered over 
thallus. Mature tetrasporangia 40–50 µm long, 10–15 µm in 
diameter, among somewhat elongate cortical cells. Cystocarps 
embedded, slightly bulging, and scattered over thallus. Sper-
matangia unknown in Gulf material.

Habitat.  On rocks; low intertidal to shallow subtidal.
Distribution.  Gulf of California: Puerto Lobos to 

Guaymas; Isla San Pedro Nolasco; Bahía de Los Ángeles to Bahía 
de Loreto. Eastern Pacific: Goleta, southern California to Salina 
Cruz, Oaxaca. Western Pacific: China.

Type Locality.  In describing Grateloupia prolon-
gata, J. Agardh (1847:10) gave the locale as “Pochetti”; Dawson 
(1954c) later listed this locality with the added comment “prob-
ably on the coast of Oaxaca.” Kützing (1849:730) stated the 
locale as “Guatulco (Mexico),” probably Huatulco, Oaxaca. De 
Clerck et al. (2005b:392) gave the locale as “Pochutla” (Oax-
aca), Pacific Mexico (note that Pochutla is Spanish for the place 
of pochotes; pochote is the Spanish name for the Mexican tree 
species of Ceiba [Malvaceae]).

Grateloupia versicolor (J. Agardh) J. Agardh
FIGURE 210

Grateloupia sternbergii var. versicolor J. Agardh, 1847:10.

Grateloupia versicolor (J. Agardh) J. Agardh, 1851:181; De Toni, 1905:1565; 

Dawson, 1954c:256, pl. 6, fig. 48; 1959a:7, 22; 1961b:422; 1961c:423, 

pl. 20: fig. 3; 1962b:208, fig. 101; 1966a:20; 1966b:59; Huerta- 

Múzquiz, 1978:338; Mendoza- González and Mateo- Cid, 1986:423 

[with a query]; Salcedo- Martínez et al., 1988:83; González- González 

et al., 1996:219; Ramírez and Santelices, 1991:234; Mateo- Cid and 

Mendoza- González, 1992:21; Mendoza- González and Mateo- Cid, 

1992:17; Serviere- Zaragoza et al., 1993a:483; León- Tejera et al., 

1993:200; Mateo- Cid et al., 1993:47; Stout and Dreckmann, 1993:10; 

Mateo- Cid and Mendoza- González, 1994b:39; Mendoza- González et 

al., 1994:106; Mateo- Cid et al., 2000:64; Cruz- Ayala et al., 2001:191; 

CONANP, 2002:140; López et al., 2004:11; Mateo- Cid et al., 2006:51; 

Serviere- Zaragoza et al., 2007:10; Gabrielson, 2008:94–96, fig. 3 [type 

of Grateloupia versicolor]; Pacheco- Ruíz et al., 2008:207; Fernández- 

García et al., 2011:62.

Grateloupia filicina sensu Taylor, 1945:204 [non Grateloupia filicina (J. V. 

Lamouroux) C. Agardh, 1822:223; see Dawson, 1954c:253].

Prionitis sternbergii sensu Kylin, 1941:10 [in part], pl. 2: figs. 6, 7; Dawson, 

1944a:282 [non Prionitis sternbergii (C. Agardh) J. Agardh, 1851:190; 

basionym: Sphaerococcus sternbergii C. Agardh, 1822:275; see Daw-

son, 1954a:256; Gabrielson, 2008:95].

Thalli of several erect narrow, compressed, branched fronds, 
up to 4.5 cm tall; dull purple to purple- green; arising from a 
discoid holdfast. Axes up to 4 mm wide; 300–500 µm thick; 
branched pinnately, subdichotomously, or irregularly, up to 4(–5) 
orders. Branches lanceolate, usually with short, lateral branch-
lets. Medulla dense, of branched filaments, mostly periclinally 
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FIGURE 209. Habit variation in Grateloupia prolongata. A. JN- 5167, US Alg. Coll.- 159794. B. JN- 5351, US Alg. Coll.- 159796. C. JN- 5898, 
US Alg. Coll.- 159804.
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aligned near the center; outer medulla of inflated stellate cells, 
grading into cortex of anticlinal filaments of 4–5 small cells.

Tetrasporangia 30–35 µm long, 10–12 µm wide, embedded 
in cortex and scattered over thallus surface. Cystocarps embed-
ded and more or less aggregated or scattered over upper branch 
surfaces. Spermatangia not observed.

Habitat.  On rocks or hard substrata, tidal plat-
forms, and tidal pools; mid to low intertidal.

Distribution.  Gulf of California: Puerto Peñasco 
to Bahía San Francisquito; Bahía Concepción to Cabeza Ballena; 
Mazatlán, Sinaloa to Jalisco. Eastern Pacific: Isla Magdalena 
(Bahía Magdalena) to Todos Santos, Baja California Sur; Isla San 
Benedicto (Islas Revillagigedo); Jalisco to Oaxaca; El Salvador; 
Chile. Western Pacific: China.

Type Locality.  “St. Augustín in littore Mexicano 
Oceani Pacifici, Liebman” (J. Agardh, 1851); “St. Augustín, 
probably Oaxaca” (Dawson, 1954c), which is San Agustín, 
Bahías de Huatulco, Oaxaca, Pacific Mexico.

Remarks.  A variety, Grateloupia versicolor var. 
prostrata E. Y. Dawson (1954a), was described from Isla San 
Benedicto (Islas Revillagigedo) and has been reported elsewhere 
in Pacific Mexico (Dawson, 1957a; Chávez- Barrear, 1972b; 
Huerta- Múzquiz and Garza- Barrientos, 1975) and El Salvador 
(Dawson, 1961c).

Grateloupia violacea (Setchell et N. L. Gardner) E. Y. Dawson
FIGURE 211

Schizymenia violacea Setchell et N. L. Gardner, 1924:786, pl. 25: figs. 37, 

38, pl. 87.

Grateloupia violacea (Setchell et N. L. Gardner) E. Y. Dawson, 1961a:200, 

pl. 8; 1961b:422; Norris, 1973:10; González- González et al., 1996:219; 

Pacheco- Ruíz and Zertuche- González, 2002:467; Pacheco- Ruíz et al., 

2008:207.

Schizymenia johnstonii Setchell et N. L. Gardner, 1924:786, pl. 88; Dawson, 

1944a:287.

Thalli of 1 or more membranous blades, rose red, slippery 
in texture, up to 230 cm long and up to 80 cm wide, arising 
above a short stipe; attached below by a small discoid holdfast. 
Blades broadly lanceolate to broadly ovate; 150–400 µm thick; 
simple, entire, or sometimes deeply cleft, occasionally lacerated 
or eroded; with undulate margins. Broad medulla of loosely in-
terwoven slender filaments. Cortex relatively thin, of anticlinal 
filaments composed of 3–4 small ovoid cells.

Tetrasporangia cruciately divided, ellipsoidal, 28–32 µm 
long, 14–16 µm in diameter; scattered over blade surfaces above 
basal portion. Cystocarps embedded and bulging out from blade 
surface, nonostiolate; scattered over blade; carposporangial mass 
100–160 µm in diameter. Spermatangia unknown.

Habitat.  On rocks; subtidal, 5–15 m depths.
Distribution.  Gulf of California: Isla Patos (off 

north end of Isla Tiburón) to Bahía San Francisquito.
Type Locality.  Isla San Esteban, Islas de la Cin-

tura, Gulf of California, Mexico.
Remarks.  Grateloupia violacea is a Gulf endemic, 

apparently restricted to the central Gulf. Recent collections sug-
gest that G. violacea is an annual or perhaps a perennial with a 
persistent holdfast. Although occasional in distribution, where 
found, G. violacea can be abundant, reaching its largest sizes and 
population numbers in late spring.

Uncertain Record:
Grateloupia abreviata Kylin
Grateloupia abreviata Kylin, 1941:10; Mendoza- González and Mateo- Cid, 

1986:423 [with query].

Remarks.  Grateloupia abreviata is generally considered 
to be conspecific with G. doryphora (Montagne) M. Howe (1914), 
e.g., by Abbott and Hollenberg (1976), but others have recognized 
it in Pacific Mexico from Michoacán (Dreckmann et al., 1990). Its 
reported presence in the northern Gulf of California by Mendoza- 
González and Mateo- Cid (1986, with a query) needs to be verified.

Uncertain Record:
Norrissia setchellii (Kylin) Balakrishnan
Grateloupia setchellii Kylin, 1941:10; Mendoza- González and Mateo- Cid, 

1986:432. 

Norrissia setchellii (Kylin) Balakrishnan, 1980:284.

Remarks.  Specimens of Norrissia setchellii from Se-
gundo Cerro Prieta, Bahía Kino (Mendoza- González and Mateo- 
Cid, 1986, as “Grateloupia setchellii”) need further study to 
verify its presence in the northern Gulf of California.

Halymenia C. Agardh

Halymenia C. Agardh, 1817:xix.

Algae are erect, usually lubricous, with one or more simple, 
lobed or dichotomously to irregularly branched fronds, attached 
by a discoid holdfast. Multiaxial in structure, the medulla is 

FIGURE 210. Grateloupia versicolor: Habit (JN- 5720, US Alg. 
Coll.- 159814).
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composed of loosely interwoven slender filaments, with a num-
ber of anticlinally directed filaments from one side of the cortex 
to the other and also some periclinally oriented filaments. Fila-
ments may radiate from stellate or refractive (deeply staining) 
ganglionic cells in the outer medulla and inner cortex. The cortex 
is relatively thin (three to six cells) and consists of large subcor-
tical cells, becoming progressively smaller to an outer layer of 
small cells.

Tetrasporangia are cruciately divided, embedded in the 
outer cortex, and scattered over the thallus surface. Gameto-
phytes are monoecious or dioecious. Carpogonial branches and 

auxiliary cells are borne singly on separate branch systems, both 
surrounded by ampullary filaments that arise from inner cortical 
cells. The carposporophyte has an auxiliary cell that remains dis-
tinct at its base and is surrounded by a loose network of slender 
involucres branching to the third order, derived from elongation 
and expansion of the ampullary filaments (without contribution 
from medullary filaments), and an ostiole is usually present. Cys-
tocarps are embedded and scattered over the thallus. Spermatan-
gia are borne in whitish sori at the cortical layer surface.

Currently, Halymenia is represented by five species in the 
northern Gulf of California.

KEY TO THE SPECIES OF HALYMENIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli composed of several stipitate, linear to lanceolate blades; simple or 1–2 times dichotomously branched; with acute 
or bifurcate apices; generally less than 1.5 cm wide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. bifida

1b. Thalli obovate to broadly lanceolate foliose blades; not dichotomously branched; greater than 1.5 cm wide (wider than 
the above species)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

FIGURE 211. Grateloupia violacea: A. Habit (JN- 3053, US Alg. Coll.- 159831). B. Transection showing a relatively wide medulla of sparse, 
irregularly oriented filaments, and a thin cortex, bearing a tetrasporangium (JN- 3053- III, US Alg. Coll. microscope slide 4332). C. Transection 
through a cystocarp showing the basal fusion cell and involucres derived from medullary and ampullary filaments (JN- 3053- IX, US Alg. Coll. 
microscope slide 4521). 
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2a. Thalli of several broadly lanceolate, sometimes falcate blades; cystocarps with prominent ostiole; blades 400–500 µm 
thick and tall (20 cm or more)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. californica

2b. Blades obovate to broadly lanceolate or elliptical, orbicular, or reniform; cystocarps with inconspicuous ostioles; blades 
thinner, less than 400 µm thick, and typically less than 20 cm tall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3a. Blades obovate to lanceolate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. gardneri
3b. Blades elliptical, orbicular (wider than tall), or reniform  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
4a. Blades nearly sessile (only a very short “peg” to attachment disc); blades broader than tall; carposporangia large, 

20–30 µm in diameter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. megaspora
4b. Blades above a short stipe; carposporangia smaller, 9–12 µm in diameter  . . . . . . . . . . . . . . . . . . . . . . .  H. actinophysa

Halymenia actinophysa M. Howe
FIGURE 212

Halymenia actinophysa M. Howe, 1911:509, pl. 34; Dawson, 1944a:277; 

Taylor, 1945:206 [in part]; Dawson, 1954c [in part]:273, pl. 4: figs. 

29–34, pl. 15: figs. 59, 60, pl. 16: fig. 61; 1961b:423; 1966a:20; 

Abbott, 1967a:144; L. Aguilar- Rosas et al., 2000:130; CONANP, 

2002:140; Pacheco- Ruíz and Zertuche- González, 2002:467; Mateo- 

Cid et al., 2006:55; Pacheco- Ruíz et al., 2008:207; Hernández- Kantún 

et al., 2009:248, figs. 1–12, tbls. 1–3; Bernecker, 2009:CD- Rom p. 63; 

Fernández- García et al., 2011:62.

Sebdenia actinophysa (M. Howe) Soler- Onís in de Jong, 1998:114, nom. il-

leg.; Serviere- Zaragoza et al., 2007:11; Littler and Littler, 2010.

Halymenia refugiensis E. Y. Dawson, 1944a:278 [with a generic query], pl. 

44: figs. 2, 3; Littler and Littler, 2010; Fernández- García et al., 2011:62.

Algae of 1 or more membranous, usually lubricous blades, 
light to dull rose red in color, arising from a small stipe; attached 
by a small discoid holdfast. Blades elliptical or irregularly or-
bicular, 4–12(–30) cm tall, 4–10(–20) cm wide; (50–)150–300 
µm thick in transection; margins simple or sinuate or irregularly 
dentate or lacerate. Medulla of anticlinal, sparingly branched fil-
aments, occasionally with a few irregularly placed periclinal fila-
ments. Medullary filaments, 7–19(–24) µm in diameter, 135–240 
µm long, arising from capituliform (stellate) cells of the subcorti-
cal layer. Ganglioid (stellate) cells with dense refractive contents. 
Inner cortex of spherical cells, 8–15 µm in diameter; subcortex 
of capituliform (“stellate”) cells with up to 8 stout filamentous 
arms radiating out. Outer cortex thin, of 1–2 cell layers; outer-
most cells 5–8 µm in diameter.

Tetrasporangia cruciately divided, ovoid to subspherical, 
9–14 µm in diameter; embedded in outer cortex, scattered over 
blade. Gonimoblast is “pedicellate” on elongated auxiliary cell. 
Cystocarps 100–180 µm in diameter, embedded and scattered 
over thallus; carposporangia 6–12 µm in diameter, in a compact, 
subspherical mass, surrounded by slender involucral filaments de-
rived from elongated ampullary filament cells, inconspicuously os-
tiolate. Spermatangia developed by division of outer cortical cells.

Habitat.  Occasional on rocks; subtidal, down to 
25 m depths.

Distribution.  Gulf of California: Puerto Peñasco 
to La Paz. Eastern Pacific: Isla Clarión and Isla Socorro (Islas 
Revillagigedo); Costa Rica; Panama. Central Pacific: Hawaiian 
Islands (Abbott, 1999).

Type Locality.  La Paz, Baja California Sur, Gulf of 
California, Mexico.

Remarks.  The internal structure of Gulf Halymenia 
actinophysa, seen in transection, has characteristic large, sub-
cortical capituliform cells (“arachnoid” or “stellate ganglia” of 
Dawson, 1954c, and “mace- like” of Abbott, 1999).

There has been a difference of opinion as to the generic 
placement of Halymenia actinophysa. Soler- Onís (in [de] Jong, 
1998:114) proposed the transfer of H. actinophysa to Sebde-
nia, but since the basionym was not cited, that combination was 
invalid. However, recent morphological studies of Hernández- 
Kantún et al. (2009) of Halymenia actinophysa collected in the 
vicinity of La Paz (type locality) included reproductive speci-
mens that revealed characteristics that confirm it should be 
included in Halymenia. Smaller, thicker specimens of H. acti-
nophysa (4–10 cm tall, 4–9 cm wide, and 150–300 µm thick) 
from the southern Gulf were elucidated by Hernández- Kantún 
et al. (2009). Larger and thinner specimens (up to 30 cm tall, to 
20 cm wide, and 70–130(–220) µm thick) that were referred to 
H. actinophysa by Dawson (1954c) and Norris (1975, US Alg. 
Coll.) should be morphologically and molecularly reinvestigated 
to work out their taxonomic status. Their difference in thick-
ness could represent phenotypic or habitat variation or could be 
an artifact of air- drying and pressing versus freshly collected or 
liquid- preserved specimens or could possibly reflect differences 
in different parts of the blades where sections were made or may 
possibly represent another taxon.

Another species also described from the Gulf of California, 
Halymenia refugiensis E. Y. Dawson (1944a), was considered 
to be conspecific with H. actinophysa by Dawson (1954c; Ab-
bott, 1967a). More recently, Littler and Littler (2010) recognized 
H. refugiensis as a distinct species when reporting it from Pacific 
Panama. The taxonomic status of northern Gulf H. refugiensis 
(type locality: Puerto Refugio, Isla Ángel de la Guarda) should be 
reinvestigated and tested in comparisons with the southern Gulf 
H. actinophysa.

Halymenia bifida E. Y. Dawson
Halymenia bifida E. Y. Dawson, 1954c:269, pl. 2, figs. 19–21, pl. 12, fig. 

56; 1961b:423; 1966a:27; 1966b:59; Mateo- Cid et al., 2006:52; 

Hernández- Kantún et al., 2009:249, 253: tbls. 1, 3.

Algae composed of several lanceolate, membranous stipi-
tate blades, up to 8 cm tall, 4–13 mm wide, simple or dichot-
omously branched once or twice, 150–260 µm thick; arising 
from a short, slender, compressed, simple or branched stipe; 
attached by a small discoid holdfast. Blade margins entire 
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or occasionally sparsely beset with short pinnate bladelets, 
1–2 mm long; apices acute, usually bifurcate; lowermost por-
tion cuneate above stipe. Medulla of sparse, branched filaments 
(4–5 µm in diameter), irregularly and loosely cross from one 
side to the other, with some stellate or arachnoid cells adjoin-
ing the subcortex. Inner cortex of 2 layers of large, rotund 
cells, 9–16 µm in diameter. Outer cortex 1 layer of ovoid cells, 
5–7 µm in diameter.

Tetrasporangia cruciately divided, ovoid, 15–18 µm long; 
borne in cortex, scattered over blade surfaces. Cystocarps 100–
150 µm in diameter, surrounded by a loose network of invo-
lucres derived from elongation of the ampullary filament cells, 
embedded and scattered over thallus. Spermatangia unknown.

Habitat.  On rocks, lowermost intertidal to subtidal; 
dredged from 8–19 m depths.

Distribution.  Gulf of California: Punta Pelícano 
(vicinity of Puerto Peñasco); Punta Los Frailes; Bahía de San Lucas.

Type Locality.  Punta Los Frailes, Baja California 
Sur, Gulf of California, Mexico.

Halymenia californica G. M. Smith et Hollenberg
Halymenia californica G. M. Smith et Hollenberg, 1943:216, figs. 18, 19; 

Smith, 1944:243, pl. 54: fig.6, pl. 55: fig. 4; Dawson, 1954c:270, 

pl. 13: fig. 57; 1961b:423; Hollenberg and Abbott, 1966:70; Ab-

bott, 1967a:140, fig. 13; Abbott and Hollenberg, 1976:425, fig. 

378; L. Aguilar- Rosas, 1981:93; Anaya- Reyna and Riosmena- 

FIGURE 212. Halymenia actinophysa: A. Habit (JN- 5137, US Alg. Coll.- 159936). B–D. Squash preparations of female gametophyte: B. Gan-
glionic cell and developing ampulla. C. Young ampulla. D. Elongated ampullary filaments around carposporophyte (B–D, JN- 4501c, US Alg. 
Coll. microscope slide 4399).
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Rodríguez, 1996:864, tbl. 1; CONANP, 2002:140; Hernández- 

Kantún et al., 2009:249, 253: tbls. 1, 3; Fernández- García et al., 

2011:62.

Halymenia abyssicola E. Y. Dawson, 1944a:278 [with generic query]; 

1954c:271, pl. 3: figs. 22–25; 1961b:423; Fernández- García et al., 

2011:62.

Halymenia actinophysa sensu Dawson, 1954c:273 [in part; non Halymenia 

actinophysa M. Howe, 1911:509].

Thalli of usually 1 (rarely more) membranous blade, up to 30 
cm tall, to 18 cm wide; dark rose red in color; arising from a short, 
broad stipe; attached by a discoid holdfast. Blades broadly lanceo-
late, sometimes falcate, 400–500 µm thick; margins entire; base cu-
neate. Medulla traversed by many slender anticlinal filaments from 
one side to the other and also contains some loosely arranged peri-
clinal filaments (2–4 µm in diameter). Outer cortex of branched 
anticlinal filaments, 3–4 cells long; inner cortex and outer medulla 
of 2–4 layers of periclinal irregularly shaped filaments.

Tetrasporangia cruciately divided, elongate, 22–25 µm long, 
12–14 µm in diameter; borne in cortex, scattered over thallus 
surface. Cystocarps hemispherical, ostiolate; scattered through-
out blade. Spermatangia unknown in Gulf material.

Habitat.  On rocks; subtidal, 5–30 m depths.
Distribution.  Gulf of California: Isla San Esteban; 

Isla Tiburón; Bahía de Loreto to Isla Partida (off north end of Isla 
Espíritu Santo); Cabo Pulmo to Punta Los Frailes. Eastern Pacific: 
northern British Columbia to central Baja California; Panama.

Type Locality.  Moss Beach, San Mateo County, 
central California, USA.

Remarks.  In the Gulf of California, Halymenia cali-
fornica is found in the northern Gulf from Islas de la Cintura 
and in the southern Gulf from Isla Partida (off north end of Isla 
Espíritu Santo) to Punta Los Frailes.

Halymenia gardneri (Kylin) P. G. Parkinson
Aeodes gardneri Kylin, 1925:17, fig. 7a; Smith, 1944:241, pl. 54: figs. 4, 5.

Halymenia gardneri (Kylin) P. G. Parkinson, 1980:12; Lindstrom, 1986:532; 

Scagel et al., 1989:192; Stewart, 1991:92; Spalding et al., 2003:277; 

Pacheco- Ruíz et al., 2008:208.

Algae foliose, of 1 or more obovate to lanceolate, usually 
undivided, blades, bright cherry red in color, central California 
sizes up to 50 cm tall and to 25 cm wide (Smith, 1944; note that 
sizes were not reported for northern Gulf specimens by Pacheco- 
Ruíz et al., 2008); arising above a discoid holdfast. Medulla of 
interwoven filaments. Cortex of 3–6 layers of similar- sized cells.

Reproductive structures not reported for northern Gulf ma-
terial. In California specimens, cystocarps loosely surrounded by 
a few sterile filaments, ostiolate (after Kylin, 1925; Smith, 1944, 
1969).

Habitat.  On rocks; subtidal.
Distribution.  Gulf of California: Bahía de Los 

Ángeles. Eastern Pacific: southern British Columbia to southern 
California.

Type Locality.  Whidbey Island (“Whidby”), Is-
land County, Puget Sound, Washington, USA.

Remarks.  Halymenia gardneri has been reported 
from Bahía de Los Ángeles by Pacheco- Ruíz et al. (2008). Since 
I have not seen their specimens, the description of the species is 
based on Smith (1944).

Halymenia megaspora E. Y. Dawson
FIGURE 213

Halymenia megaspora E. Y. Dawson, 1954c:272, pl. 3: figs. 26 [type speci-

men], 27, 28, pl. 14: fig. 58; Dawson, 1961b:423; González- González 

et al., 1996:223; Hernández- Kantún et al., 2009:249, 253: tbls. 1, 3.

Blades irregularly orbicular to reniform, membranous, lu-
bricous, 10–15 cm high (wider than tall), 200–400 µm thick; 
lobed or lacerate; with smooth margins; cuneate in lower por-
tion to a short stipe; attached below by a small discoid holdfast. 
Medulla sparse, of irregular, more or less anticlinal filaments 
(in transection, mostly from one side to the other); medullary 
filaments 6–7 µm in diameter, 150–163 µm long. Some stellate 
cells connected by periclinal filaments occur in the subcortex. 
Cortex of 3–4 layers of ovoid cells, 9–10 µm in diameter; outer-
most cortical cells slightly elongated, 10–12 µm long, 9–10 µm 
in diameter.

Tetrasporangia unknown. Cystocarps 100–150 µm in diam-
eter, scattered over blade; carposporangia large, 20–30 µm in 
diameter (longer than wide), not angular, in a loose mass. Sper-
matangia unknown.

Habitat.  On rock and sand bottom; subtidal, from 
8.0 to 18 m depths.

Distribution.  Gulf of California: Canal de San 
Lorenzo (off southern end of Isla Espíritu Santo) to Bahía Los 
Frailes.

Type Locality.  Rock- sand bottom, 8–15 m depths; 
Bahía Los Frailes (south side of Punta Los Frailes), Baja Califor-
nia Sur, Gulf of California, Mexico.

Remarks.  Halymenia megaspora was described with 
its blade as “almost sessile” above a small fleshy peg and dis-
coid attachment (Dawson, 1954c). Later Hernández- Kantún et 
al. (2009) in referring to this species, noted the base was cune-
ate above a short stipe. Halymenia megaspora is known in the 
southern Gulf, but it likely may be found in subtidal collections 
elsewhere in the Gulf. Although it was included as a synonym of 
W. templetonii (Abbott, 1967a, as “Halymenia templetonii”), it 
is currently considered a separate species. The type of H. megas-
pora E. Y. Dawson and additional collections are needed for 
critical study to clarify its taxonomic status.

Prionitis J. Agardh 

Prionitis J. Agardh, 1851:185.

Algae are erect and cartilaginous, with one or more axes 
that are terete throughout, or terete to slightly compressed in 
the lowermost portions and become compressed to flattened 
upward. These axes are pinnately, dichotomously, or irregularly 
branched often from the margins, and attached by a discoid hold-
fast. Branches are compressed or flat and can rebranch, often 
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FIGURE 213. Halymenia megaspora: Habit (paratype: EYD- 6904A, US Alg. Coll.- 206130).
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with a few to numerous proliferous branchlets. The medulla is 
composed of tightly interwoven periclinal filaments. The cortex 
is composed of dense, compacted cells, which become progres-
sively smaller toward the thallus surface or have an abrupt size 
difference between the inner and outer cells.

Tetrasporangia are cruciately divided, scattered and embed-
ded beneath the surface or borne in nemathecia. Carpogonial 
branches and auxiliary cells are formed singly in separate clusters 
of filaments (ampullae). Cystocarps are embedded in the thallus, 
surrounded by slender filaments, and have a carpostome. Sper-
matangia are borne in whitish sori on flattened branch surfaces.

Remarks.  Wang et al. (2001) suggested that Prio-
nitis was congeneric with Grateloupia. Whereas their analyses 
included the generitype, Prionitis lanceolata (Harvey) Harvey 
(1853; basionym: Gelidium lanceolata Harvey in Hooker and 
Arnott, 1833), their California specimens were from Pigeon 

Point, San Mateo County, not from the type locality (Monterey, 
Monterey County; Silva, 1979). [Note: if accepted, the name 
would be Grateloupia americana Kawaguchi et H.- W. Wang (in 
Wang et al., 2001) to avoid being a homonym of G. lanceolata 
(Okamura) Kawaguchi (1997).] However, Gabrielson (2008) 
considered the proposed generic merger premature until mor-
phological and molecular studies of Prionitis species from the 
Gulf of California, the Southeast Pacific, and eastern tropical 
Pacific can be completed. He also noted it is likely that there 
is more than one genus in the circumscribed Grateloupia sensu 
lato. There have been four species of Prionitis, one with two 
varieties, recorded for the northern Gulf of California. One ad-
ditional species, Prionitis mexicana E. Y. Dawson (1944a), oc-
curs in the southern Gulf from Cabeza Ballena to San Jose del 
Cabo (type locality) and Pacific Mexico from Baja California Sur 
(Dawson, 1954c, 1961b).

KEY TO THE SPECIES OF PRIONITIS IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli thin, up to 1 mm wide; branching irregular or dichotomous and irregular in mid portions . . . . . . . . . . . . . . . .  2
1b. Thalli mostly broader, 2.0–4.0 mm wide; taller; primary branching dichotomous to subdichotomous  . . . . . . . . . . . .  3
2a. Thalli up to 15 cm tall; subcylindrical to compressed, axes and branches wiry, mostly less than 1mm in diameter; primary 

branching irregular  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   P. delicatula
2b. Thalli shorter, up to 4 cm tall; compressed to flattened, axes and branches, narrow, 0.5–1.0 mm wide; branching  primarily 

dichotomous (can become irregular in middle thallus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. acroidalea
3a. Pinnate laterals on axes and branches, usually long, 10–15 mm in length  . . . . . . . . . .  P. abbreviata var. guaymasensis
3b. Pinnate laterals on axes and branches shorter, mostly less than 3 mm long  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
4a. Young branches spatulate; thalli usually 8 cm or less tall  . . . . . . . . . . . . . . . . . . . . . . . . .   P. abbreviata var. abbreviata
4b. Young branches not spatulate; thalli taller, up to 12(–20) cm tall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. cornea

Prionitis abbreviata Setchell et N. L. Gardner var. abbreviata
FIGURE 214A

Prionitis abbreviata Setchell et N. L. Gardner, 1924:785, pl. 25: fig. 

39, pl. 50b; Dawson, 1944a:283; Taylor, 1945:211; Dawson, 

1959a:25; 1961b:423; 1966a:20; Norris, 1973:19; Huerta- 

Múzquiz, 1978:338; Ramírez, 1982:13, figs. 3, 20; Littler and Lit-

tler, 1981:tbl. 3, fig. 4; Huerta- Múzquiz and Mendoza- González, 

1985:50; Ramírez and Santelices, 1991:237; González- González 

et al., 1996:259; Riosmena- Rodríguez et al., 1998:27; Mateo- Cid 

et al., 2000:64; L. Aguilar- Rosas et al., 2000:130; Cruz- Ayala et 

al., 2001:191; CONANP, 2002:140; Pacheco- Ruíz and Zertuche- 

González, 2002:467; Mateo- Cid et al., 2006:51, 55.

Zanardinula abbreviata (Setchell et N. L. Gardner) G. De Toni, 1936b:[2]; 

Dawson, 1954c:279, pl. 19: fig. 64, pl. 20: figs. 65,–66; González- 

González et al., 1996:273; Pacheco- Ruíz et al., 2008:208.

Thalli of 1 or more branched flattened fronds, to 8 cm tall, 
often forming loose and irregularly shaped clumps, attached 
below by a small discoid holdfast. Fronds linear- lanceolate, 
cartilaginous, dark brownish red to black; axes to 4 mm wide; 
250–500 µm thick; branched irregularly, primary branches 
more or less dichotomous, ultimate segments spatulate with 
blunt apices. Secondary branching more or less pinnate and 
sometimes rebranched in a pinnate manner; mostly branched 
in 1 plane at irregular intervals along margins of primary 

branches. Adventitious foliar proliferations occasionally on 
faces of primary branches. Medulla of densely packed fila-
ments. Cortex of inner 3 layers of rotund cells, 10–18 µm in 
diameter, grading into outer cortex of small cells, 3.5–5.0 µm 
in diameter, in anticlinal rows.

Tetrasporangia cruciately divided, 45–50 µm long, 9–12 
µm wide, borne in nemathecial sori, on secondary branchlets. 
Cystocarps up to 250 µm in diameter, embedded, ostiolate, ag-
gregated on secondary branchlets, often bulging out of surface. 
Spermatangia unknown.

Habitat.  On rocks, in tide pools, along ledges and 
crevices in slightly shaded areas; mid to lowermost intertidal.

Distribution.  Gulf of California: Puerto Peñasco 
to Cabeza Ballena. Eastern Pacific: Galápagos Islands; Chile.

Type Locality.  Isla San Esteban, Islas de la Cin-
tura, Gulf of California, Mexico.

Remarks.  Two varieties of Prionitis abbreviata are 
found in the Gulf of California. One, P. abbreviata var. abbre-
viata, has broader primary axes that are mostly dichotomously 
branched, with spatulate ultimate segments, similar to the type 
described by Setchell and Gardner (1924). The other variety, 
originally described as P. guaymasensis E. Y. Dawson (1944a), 
is P. abbreviata var. guaymasensis (E. Y. Dawson) E. Y. Daw-
son (1954c). This variety typically has narrower and longer, 
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more abundant pinnate secondary lateral branchlets. There are 
some thalli that are intermediate between these two varieties, 
but in agreement with Dawson (1954c) I find it useful to rec-
ognize these two rather commonly occurring, usually distinct, 
varieties.

Prionitis abbreviata var. guaymasensis (E. Y. Dawson)  
E. Y. Dawson

FIGURE 214C,D

Prionitis guaymasensis E. Y. Dawson, 1944a:283, pl. 66: figs. 1, 2.

Prionitis abbreviata var. guaymasensis (E. Y. Dawson) E. Y. Dawson, 

1959a:25; 1961b:423; 1966a:20; González- González et al., 1996:259; 

Mateo- Cid et al., 2006:51.

Zanardinula guaymasensis (E. Y. Dawson) E. Y. Dawson, 1945e:93; 

González- González et al., 1996:273.

Zanardinula abbreviata var. guaymasensis (E. Y. Dawson) E. Y. Dawson, 

1954c:279; González- González et al., 1996:273.

Thalli cartilaginous, up to 7 cm tall; a single to few erect, nar-
row main axes; 1.5–2.0 mm wide, occasionally divided, usually 
in one plane; with numerous lateral, long secondary branch lets, 

FIGURE 214. Species of Prionitis. A. Prionitis abbreviata var. abbreviata: Habit (JN- 7059, US Alg. Coll.- 160707). B. Prionitis acroidalea: Habit 
(EYD- 961, US Alg. Coll.- 12842). C, D. Prionitis abbreviata var. guaymasensis: Habit variation (C, EYD- 27341, US Alg. Coll.- 40742; D, JN- 
4051, US Alg. Coll.- 160679).
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5–18 mm long, 0.7–1.0 mm wide, narrowed at branch origin; with 
subacute apices (atten u ated); thalli attached by discoid holdfast.

Habitat.  On rocks, tidal platforms, and tide pools; 
intertidal to shallow subtidal.

Distribution.  Gulf of California: Puerto Peñasco 
to Guaymas; Isla San Pedro Nolasco; Puerto Refugio, Isla Ángel 
de la Guarda.

Type Locality.  Punta San Pedro, about 41 km 
north of Guaymas, Sonora, Gulf of California, Mexico.

Prionitis acroidalea (Setchell et N. L. Gardner) E. Y. Dawson
FIGURE 214B

Grateloupia acroidalea Setchell et N. L. Gardner, 1924:781, pl. 26: figs. 45–

46; Dawson, 1944a:281.

Prionitis acroidalea (Setchell et N. L. Gardner) E. Y. Dawson, 1961a:424; 

Mendoza- González and Mateo- Cid, 1986:423 [with a query]; 

González- González et al., 1996:259.

Zanardinula acroidalea (Setchell et N. L. Gardner) E. Y. Dawson, 1954c:277, 

pl. 5: figs. 37–39 [from type of Prionitis kinoensis]; González- González 

et al., 1996:273.

Prionitis kinoensis E. Y. Dawson, 1944a:284, pl. 67: fig. 1; Taylor, 1945:210; 

Huerta- Múzquiz and Mendoza- González, 1985:50; González- 

González et al., 1996:260.

Zanardinula kinoensis (E. Y. Dawson) E. Y. Dawson, 1945e:94; González- 

González et al., 1996:273.

Algae forming short clumps, up to 4 cm tall; of few to sev-
eral dark purple or greenish red compressed to flattened, carti-
laginous, usually densely branched fronds; very narrow, up to 1 
mm wide (more or less uniform width throughout), 280–480 µm 
thick; attached by a small discoid holdfast. Branching mostly di-
chotomous and more or less divaricate, becoming irregular in 
middle portions; short secondary branchlets, 1–4 mm long; api-
ces blunt, as wide as lower portion of branch or somewhat swol-
len in fertile thalli. Medulla of densely interwoven, compacted 
filaments. Cortex with an inner cortical layer of 2–3 large cells 
with “intercellular connections” (Dawson, 1954c: 278, pl. 5: fig. 
39, as Zanardinula acroidalea); outer cortical layer of anticlinal 
filaments composed of 5–6 small, pigmented cells.

Tetrasporangia 40–50 µm long, 8–13 µm wide, borne in ne-
mathecial sori on secondary branchlets and terminal in branches. 
Cystocarps about 150 µm in diameter, ostiolate, embedded in 
branchlets and terminal portions. Spermatangia borne in sori, 
superficial on branchlets and terminal portions.

Habitat.  On rocks, high to mid intertidal.
Distribution.  Gulf of California: Bahía Kino to 

Guaymas; Isla Turner (off SE end of Isla Tiburón); Isla de Tor-
tuga; Bahía de La Paz. Eastern Pacific: Galápagos Islands.

Type Locality.  Upper intertidal; Isla de Tortuga, 
about 24.1 km [15 miles] northeast of Isla San Marcos, off 
Puerto Santa Rosalía, Baja California Sur, Gulf of California, 
Mexico.

Prionitis cornea (Okamura) E. Y. Dawson
Grateloupia cornea Okamura, 1913:63, pl. 118: figs. 1–11; Kawaguchi, 

1989:226, figs. 22–25; Wang et al., 2001:253, figs. 1–3.

Prionitis cornea (Okamura) E. Y. Dawson, 1958:71; Dawson et al., 

1960a:76, pl. 26: fig. 1; Dawson, 1961b:424; Dawson and Neushul, 

1966:177; Guzmán del Proó et al., 1972; Abbott and North, 1972:76; 

Abbott and Hollenberg, 1976:445, fig. 395; L. Aguilar- Rosas, 1981:93; 

Pacheco- Ruíz and Aguilar- Rosas, 1984:72, 77; Scagel et al., 1989:244; 

R. Aguilar- Rosas et al., 1990:125; R. Aguilar- Rosas and Aguilar- Rosas, 

1994:521; Perestenko, 1996:97, pl. 9: fig. 5; Riosmena- Rodríguez et 

al., 1998:27; Yoshida, 1998:729, fig. 3- 57B; Schubert et al., 2006:1212, 

tbl. 1; Pacheco- Ruíz et al., 2008:208; Castaneda- Fernández de Lara et 

al., 2010:200, tbl. 1.

Carpopeltis cornea (Okamura) Okamura, 1936:553.

Zanardinula cornea (Okamura) E. Y. Dawson, 1954c:282, pl. 22: fig. 68.

Algae cartilaginous, up to 20 cm tall; of 1 or more narrow, 
strap- like main axes and branches, (1–)2 mm wide, more or less 
equal width throughout; 280–500 µm thick; primarily subdi-
chotomously branched, up to 3–4 orders, at intervals of 1–4 cm, 
secondary branching pinnate, usually sparse from the margins, 
mostly 2–3 mm long (up to 10 mm long); apices slightly tapered; 
attached by spreading irregularly discoid holdfast. Medulla dense, 
of intertwined compact filaments, 4–10 µm in diameter; subcor-
tex of irregular layers of rotund cells, to 25 µm in diameter, be-
coming progressively smaller to surface of small, pigmented cells.

Tetrasporangia cruciately divided, 30–43 µm long, 8–12 µm 
in diameter; in elongated elevated sori on ultimate branches. Cys-
tocarps ostiolate, embedded within secondary branches and ulti-
mate branchlets; carposporangial mass 130–150 µm in diameter, 
pedicellate above an auxiliary cell. Spermatangia not observed.

Habitat.  On rocks; low intertidal.
Distribution.  Gulf of California: Bahía de Los 

Ángeles; Mulegé. Eastern Pacific: Vancouver Island, British Co-
lumbia to Bahía Asuncíon, Baja California Sur; California Chan-
nel Islands; Islas Todos Santos (off Ensenada), Baja California. 
Western Pacific: Russia; China; Korea; Japan.

Type Locality.  Kadzusa, Chiba Prefecture, Honshū 
Island, Japan.

Remarks.  Prionitis cornea has been reported in the 
northern Gulf from Bahia de Los Ángeles by Pacheco- Ruíz et al. 
(2008). Because I have not seen their specimens, the description 
is after Dawson (1954c).

Prionitis delicatula (W. R. Taylor) E. Y. Dawson
Prionitis filiformis var. delicatula W. R. Taylor, 1945:210, pl. 66: fig. 1.

Prionitis delicatula (W. R. Taylor) E. Y. Dawson, 1961a:424; 1966a:20; 

1966b:59; González- González et al., 1996:260; Mateo- Cid et al., 

2006:51.

Zanardinula filiformis f. delicatula (W. R. Taylor) E. Y. Dawson, 1945e:94; 

González- González et al., 1996:273.

Zanardinula delicatula (W. R. Taylor) E. Y. Dawson, 1954c:284; González- 

González et al., 1996:273.

Thalli bushy in appearance, of several branched, very nar-
row subcylindrical to com pressed, sometimes flattened, axes, 
up to 15 cm tall; arising from a broad, discoid holdfast. Axes 
wiry, cartilaginous, brown to purple-black, up to 1 mm wide, 
180–300 µm thick, of more or less uniform width throughout; 
primary branching irregular; secondary branching more or less 



4 2 6   •   S M I T H S O N I A N  C O N T R I B U T I O N S  T O  B O TA N Y

pin nate, branches relatively long, up to 3 cm, branching more 
dense in upper portions; branches tapering toward their basal 
portion; apices subacute. Medulla of densely packed filaments. 
Inner cortex of 2–3 irregular layers of rotund cells, to 12 µm in 
diameter; outer cortex of anticlinal rows of 3–4 small cells, to 4 
µm in diameter.

Reproductive material unknown.
Habitat.  On rocks; mid intertidal.
Distribution.  Gulf of California: Puerto Peñasco. 

Eastern Pacific: Isla San Benitos; Isla Cedros; Bahía Asuncion to 
Isla Magdalena (Bahía Magdalena), Baja California Sur.

Type Locality.  On rocks; Bahía Sur (“South Bay”), 
Isla Cedros (“Isla Cerros”), off Baja California, Pacific Mexico.

Remarks.  Dawson (1966a) in reporting Prionitis 
delicatula in the upper Gulf, noted the Puerto Peñasco specimens 
had fewer determinate laterals; and thalli of his specimens (US 
Alg. Coll.) were subcylindrical to slightly compressed, whereas 
those of Pacific Baja California Sur were flattened (cf. Taylor, 
1945: pl. 66: fig. 1).

Uncertain Record:
Prionitis australis (J. Agardh) J. Agardh
Prionitis australis (J. Agardh) J. Agardh, 1851:188; Mendoza- González and 

Mateo- Cid, 1986:432.

Remarks.  Prionitis australis, a California species 
(Abbott and Hollenberg, 1976), was recorded from Segundo 
Cerro Prieta, Bahía Kino, by Mendoza- González and Mateo- Cid 
(1986) and González- González et al. (1996). Collection of more 
material, as well as reexamination of their specimens, will be 
helpful in order to verify its presence in the northern Gulf.

tSengiaceae*

Tsengiaceae G. W. Saunders et Kraft, 2002:1259; Schneider and Wynne, 

2007:227.

Members are multiaxial in structure, with a filamentous me-
dulla and a cortex of branched filaments forming cortical fasci-
cles, without gland cells, and secondary pit connections between 
cells are lacking.

Life histories, where known, are an alternation of isomor-
phic generations. Tetrasporangia are scattered on fronds and 
regularly to irregularly cruciately divided. Gametophytes have 
a three- celled carpogonial branch, and connecting filaments are 
septate and branched, arising directly from an undivided fertil-
ized carpogonium. Auxiliary cells are intercalary in cortical fila-
ments and are diploidized (fertilized) by lateral fusion with a 
connecting filament, the connecting filaments often proceeding 
on to diploidize additional auxiliary cells. A gonimoblast is is-
sued directly from the diploidized auxiliary cell. The carposporo-
phyte develops thallus outward, with one to three gonimolobes.

* Contributed by Katina E. Bucher and James N. Norris. K. E. Bucher: 
Department of Botany, National Museum of Natural History, 
Smithsonian institution, Washington, D.C. 20013- 7012, USA.

Remarks.  A monotypic family, members of the Tsen-
giaceae strongly resemble those of the Nemastomataceae (Ne-
mastomatales) in habit and vegetative structure. Saunders and 
Kraft (2002, as Halymeniales) provided morphological data, 
supported by molecular evidence, that Tsengia is closer to mem-
bers of the Cryptonemiales and belonged in its own family.

Tsengia is now reported in the northern Gulf of California.

Tsengia K.- C. Fan et Y.- P. Fan

Tsengia K.- C. Fan et Y.- P. Fan, 1962:191; Womersley and Kraft, 1994:274.

Algae are erect, firm to soft and flaccid, and often lubricous 
or gelatinous. Species may be foliose, simple to divided, or lacini-
ate, or others are terete or compressed and subdichoto mous ly 
to irregularly branched. Thalli may also have many laterals or 
proliferations. Thalli are multi axial with a medulla composed of 
entangled filaments. The cortex is formed by subdichoto mous ly 
(to trichotomously) branched anticlinal filaments that are with-
out gland cells or secondary pit connections. 

Life histories, where known, are triphasic, involving iso-
morphic tetrasporophytes and gametophytes (Umezaki, 1974, as 
Nemastoma nakamurae). Tetrasporangia are regularly to irregu-
larly cruciate to obliquely divided; borne laterally off a cortical 
filament cell, scattered over the thalli. Gametophytes are mon-
oecious or dioecious. Carpogonial branches 3(–4)- celled, borne 
on a supporting cell in the inner portions of cortical fascicles, 
with straight, curved, or coiled trichogynes. Auxiliary cells are 
borne in similar locations on inner cells of cortical fascicles. Fer-
tilized carpogonia develop one to four connecting filaments that 
grow to an auxiliary cell (Umezaki, 1967). Connecting filaments 
may diploidize several auxiliary cells in succession (Dixon and 
Irvine, 1977b, as Platoma bairdii). Gonimoblasts arise directly 
from auxiliary cells and develop thallus outward. The carpospo-
rophyte is borne among the cortical filaments, with all of its cells 
(except the gonimoblast initial) developing into carposporangia. 
Spermatangia are developed from the outer cells of the cortical 
filaments (after Womersley and Kraft, 1994).

One species of Tsengia occurs in the northern Gulf of 
California.

Tsengia abbottiana (J. N. Norris et Bucher) J. N. Norris et 
Bucher, comb. nov.

FIGURES 215, 216A,B

Platoma abbottianum J. N. Norris et Bucher, 1977:157 [as “P. abbottiana”], 

figs. 1–9; González- González et al., 1996:248; Pacheco- Ruíz et al., 

2008:210; Gabriel et al., 2010:4, tbl. 1.

Algae erect foliose blades, up to 27 cm tall, flattened, rose 
red, gelatinous and slippery but firm in consistency; arising from 
a short stipe attached by a discoid holdfast, branching some-
what dichotomously to irregularly. Young blades often with 
forked blunt apices; blades thicken and expand, becoming ir-
regularly lobed with age. Internally, blades composed of loosely 
aggregated filaments in a gelatinous matrix. Medulla consists 
of slender, septate, sparingly branched, longitudinally arranged 
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FIGURE 215. Tsengia abbottiana: A. Habit; note 
stipe (arrow) (holotype of Platoma abbottiana, 
JN- 5677, US Alg. Coll.- 55677). B. Carpogonial 
branch (cb) and supporting cell (sc). C. Presumed 
fertilized carpogonium issuing connecting fila-
ments (cf) (B, C, JN- 5677, US Alg. Coll. micro-
scope slide 1071).



4 2 8   •   S M I T H S O N I A N  C O N T R I B U T I O N S  T O  B O TA N Y

filaments, 4.5–15 µm wide and to 56 µm in length, and with 
some X- shaped cells that issue rhizoidal filaments. Outer medul-
lary filaments bear numerous laterals, which branch outward to 
form the cortex of dichotomously branched, 5–7 times, corti-
cal fascicles. Inner cortical cells cylindrical, 9–15 µm wide and 
16.5–27.0 µm long, decreasing in size toward the surface; corti-
cal surface cells tear shaped, 3–6 µm in diameter (Figure 216B). 
Gland cells absent.

Gametophytes apparently dioecious. Carpogonial branches 
3- celled, with a long, straight trichogyne, borne on a supporting 
cell (darkly staining with aniline blue) (Figure 215B) on inner 
dichotomies of cortical fascicles. Connecting filaments arise di-
rectly from a fertilized carpogonium (Figure 215C). Auxiliary 
cells intercalary, usually borne on separate cortical filaments 
from carpogonial branches, within inner dichotomies of cortical 
fascicles and indistinguishable from vegetative cells before fusion 
with a connecting filament, which results in the formation of a 
single gonimoblast initial by the auxiliary cell, generally oppo-
site the site of fusion. Mature cystocarps spherical to irregular 

in shape, 130–195 µm in diameter, and immersed in the cortex. 
Carposporangia are spherical, to 9 µm in diameter. Tetrasporan-
gia and spermatangia unknown.

Habitat.  On rocks; subtidal, down to 20–25 m 
depths.

Distribution.  Gulf of California: Isla Mejía and 
Puerto Refugio, Isla Ángel de la Guarda.

Type Locality.  23 m depth; in channel off SE end 
of Isla Mejía, northwest side of Puerto Refugio, Isla Ángel de la 
Guarda (Islas de la Cintura), Gulf of California, Mexico.

Remarks.  The female reproductive features of 
Platoma abbottianum differ from those of the genus Platoma 
Schousboe ex F. Schmitz (1894) as it is currently defined (Masuda 
and Guiry, 1995a). Species of Platoma possess darkly staining 
“nutritive auxiliary” cells, borne to each side of the supporting 
cell of the carpogonial branch, and carpogonia may or may not 
divide (depending on species) after fertilization, and one or both 
of these derivatives fuse or pit connect with the adjacent nutritive 
auxiliary cells before sending out connecting filaments to effect 

FIGURE 216. A, B. Tsengia abbottiana: A. Detail of lower branching developed above stipe. B. Cortical filament (A, B drawn from holotype: 
JN- 5677, US Alg. Coll.- 55677). C. Predaea masonii: Habit of thick gelatinous blade with faint veins (after Dawson, 1961a: pl. 3, fig.1).
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diploidization of the “generative” auxiliary cells. Platoma abbot-
tianum does not have “nutritive auxiliary” cells associated with 
its carpogonial branch nor this postfertilization development and, 
consequently, needs to be transferred to a more appropriate genus.

The female gametophyte of P. abbottianum has a close ana-
tomical affinity with two genera, Tsengia and Itonoa Masuda et 
Guiry (1995b), that are in two different orders. Both genera lack 
gland cells and lack darkly staining “nutritive auxiliary” cells on 
the supporting cell of their carpogonial branch and have connect-
ing filaments issued directly from fertilized carpogonia. A key fea-
ture separating Tsengia and Itonoa is their life history: sporophytes 
and gametophytes are isomorphic in species of Tsengia, whereas 
those of Itonoa are heteromorphic, involving erect gametophytic 
fronds and a sporophyte that is either a crust or tuft of filaments 
(Masuda and Guiry, 1995b). However, since the tetrasporophyte 
of P. abbottianum is unknown, female reproductive morphology is 
used as a primary distinguishing feature. There are differences be-
tween the carpogonial branches; those of Itonoa contain a greater 
number of cells and have extraneous lateral branchlets, both sterile 
and/or fertile (can be compound), borne on it, whereas the car-
pogonial branch of P. abbottianum is three- celled, with a straight 
trichogyne, and does not have any extraneous cells or filaments 
attached, more akin to the carpogonial branch of Tsengia. Con-
necting filaments of P. abbottianum resemble those of Itonoa, in 
that the filaments branch before reaching the auxiliary cell, with 
one fork terminating at the auxiliary cell and the other continuing 
to lengthen, presumably forging ahead to the next auxiliary cell. 
Although connecting filaments of Tsengia do not fork just before 
auxiliary cells, they fuse laterally with auxiliary cells and then con-
tinue on, presumably to diploidize additional auxiliary cells. Veg-
etative X-  shaped cells that occur in the medulla of Itonoa and P. 
abbottianum are also known in species of other genera [see Gabriel 
et al., 2010, Platoma cyclocolpum (Montagne) F. Schmitz (1894)], 
so their presence may not be a good character for generic distinc-
tion. Since the tetrasporophyte of P. abbottianum is unknown, the 
species is tentatively assigned to Tsengia on the basis of its un-
adorned three- celled carpogonial branch. Further studies, such as 
DNA sequence analysis, the discovery of the tetrasporophyte, or 
life history studies, will enable resolution of its generic placement.

Tsengia abbottiana is apparently rare in occurrence in the 
Gulf of California, thus far only known off the northern end of 
Isla Ángel de la Guarda in the central Gulf. It has been also re-
ported in the South Pacific from Moorea, French Polynesia (Payri 
et al., 2000; N’Yeurt and Payri, 2010, as Platoma abbottianum).

nemaStomataleS*

Nemastomatales Kylin, 1925:39 [as “Nemastomales”]; Saunders and Kraft, 

2002:1257.

Gametophytes are multiaxial in structure, with thalli of 
various shapes and are usually gelatinous or lubricous in tex-
ture. Thalli possess a medulla composed of loosely to densely 
arranged slender filaments and rhizoids. The cortex is composed 
of usually pseudodichotomous ly branched anticlinal cortical fila-
ments and adventitious rhizoidal filaments, and there are no sec-
ondary pit connections (except in Schizymenia apoda (J. Agardh) 
J. Agardh, 1851). Gland cells are present in some members and 
absent in others.

Life histories, where known, are of heteromorphic tetraspo-
rophytes and gametophytes. Tetrasporophytes are minute to ex-
panding fleshy crusts or Acrochaetium- like filaments and produce 
zonately divided tetrasporangia. Carpogonial branches are (2–)3(–
5) cells long, and one family has additional dark staining “nutri-
tive auxiliary” cells borne on the supporting cell of the carpogonial 
branch. After fertilization, the carpogonium either directly gener-
ates septate, branching, connecting filaments, or in members of 
one family, divides once, and one or both halves fuse or pit con-
nect to the nutritive auxiliary cells and then produce connecting 
filaments. Connecting filaments grow to generative auxiliary cells 
to transfer the diploid nucleus. Generative auxiliary cells are in-
tercalary in cortical filaments, usually located in cortical filaments 
separate from those bearing the carpogonial branches. Connecting 
filaments diploidize auxiliary cells by a lateral fusion and continue 
on or terminate at the auxiliary cell. Gonimoblast issued lateral or 
outward either from the auxiliary cell or from the connecting fila-
ment at its site of fusion with the auxiliary cell. Carposporophytes 
of one to three gonimolobes of carposporangia usually develop 
outward toward the thallus surface but develop inwardly in one 
genus, Adelophycus Kraft (in Womersley and Kraft, 1994), from 
Australia. Cystocarps are compact and with or without an ostiole. 
Spermatangia are scattered or in patches on cells near the thallus 
surface (after Saunders and Kraft, 2002.)

The order is represented by both of its families in the north-
ern Gulf of California.

* Contributed by Katina E. Bucher and James N. Norris. K. E. Bucher: 
Department of Botany, National Museum of Natural History, 
Smithsonian institution, Washington, D.C. 20013- 7012, USA.

KEY TO THE FAMILIES OF NEMASTOMATALES IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli soft and gelatinous; supporting cell of carpogonial branch without adjoining darkly staining “nutritive auxiliary” 
cells; connecting filaments issued directly from fertilized carpogonia . . . . . . . . . . . . . . . . . . . . . . . . .  Nemastomataceae

1b. Thalli membranous (not gelatinous), may be slippery; supporting cell of carpogonial branch bearing adjoining, darkly 
staining “nutritive auxiliary” cells; carpogonia may or may not divide after fertilization, and one or both derivatives fuse 
or pit connect with nutritive auxiliary cell(s) before issuing connecting filaments  . . . . . . . . . . . . . . . .  Schizymeniaceae
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nemaStomataceae

Nemastomataceae F. Schmitz in Engler, 1892:22, nom. cons; Schmitz and 

Hauptfleisch, 1897d:521 (both as ‘Nemastomaceae’).

Gymnophlaeaceae Kützing, 1843:389, nom. rej. [see Silva, 1993b:708].

Gametophytes are erect above a discoid base, soft and flac-
cid, often gelatinous, and may be either (1) foliose, compressed 
to flattened, and simple to divided or branched blades or (2) 
complanate to compressed and entire or lobed or (3) cylindrical 
and subdichotomously to irregularly branched. All are multiax-
ial in structure, with a medulla of loosely entangled or sometimes 
longitudinally aligned filaments and a more compact cortex of 
subdichotomously branched filaments with progressively smaller 
cells toward the blade surface. Adventitious rhizoidal filaments 
may be issued from medullary and cortical filaments. Some med-
ullary filaments with X- shaped cells. Medullary and cortical fila-
ment cells are without secondary pit connections, and gland cells 
are lacking in most members but are present in some others. Mil-
lar and Guiry (1989) proposed the use of the term vesicular cells 
for structures that were earlier called “gland cells” or “secretory 
cells” as they have no known secretory function.

Life histories are mostly unknown, but heteromorphic 
phases have been reported. The heteromorphic sporophyte 
is filamentous or may be crustose. Tetrasporophytes, where 
known, produce zonately divided tetrasporangia. Monosporan-
gia are reported in at least one species (Millar and Guiry, 1989). 
In this family, foliose or terete gametophytes produce carpogo-
nial branches and auxiliary cells on separate cortical fascicles 
(nonprocarpic). The auxiliary cells are intercalary in the cortical 
filaments. After fertilization, the carpogonia directly issue con-
necting filaments that grow toward auxiliary cells, where they 
fuse, transferring the diploid nucleus. The gonimoblast devel-
ops outwardly toward the blade surface in most members, with 
nearly all of its cells forming carposporangia. Cystocarps are em-
bedded within the thallus and consist of groups of carposporan-
gia in various stages of maturity. Spermatangia are cut off from 
the outer cortical cells.

The Nemastomataceae is represented by one genus in the 
northern Gulf of California.

Predaea G. De Toni

Predaea G. De Toni, 1936b:[5].

Clarionea Setchell et N. L. Gardner, 1930:174, nom. illeg. [non Clarionea 

Lagasca ex A. P. de Candolle, 1812:65].

Algae are blade- like, ovoid, irregularly divided or variously 
lobed and soft and gelatinous in texture. The thallus is with or 
without a small stipe above a small discoid holdfast. The broad 
medulla is composed of loosely arranged slender filaments and 
rhizoidal filaments embedded in and traversing a matrix of soft 
clear jelly. The medullary filaments give rise to a short anticlinal 
layer of loosely arranged cortical fascicles that form the thallus 
surface. Cortical filaments are dichotomously to trichotomously 
branched and lack secondary pit connections between cells in ad-
jacent cortical fascicles. Gland cells are present in some species, 
borne intercalary in cortical filaments.

Heteromorphic sporophytes (not known for all species) are 
acrochaetioid filaments known only from culture studies (Atha-
nasiadis, 1988; Vergés et al., 2004) or crustose thalli that pro-
duce cruciately (Lemus and Ganesan, 1977) or zonately divided 
tetrasporangia or mono sporangia (Millar and Guiry, 1989). Bi-
sporangia (possibly propagules; Guiry and Guiry, 2008–2010) 
are reported on the outer cortical cells of the gametophyte of 
one species (Kajimura, 1987b). Gametophytes are monoecious 
or dioecious, carpogonial branches are (2–)3(–5)- celled and are 
typically borne on a cell near the basal dichotomy of inner corti-
cal filaments. Auxiliary cells are intercalary and near the base of 
cortical filaments (separate from carpogonial branches). Modi-
fied vegetative cells adjacent to auxiliary cells bear short, simple 
to branched chains of small nutritive cells (cellules nourricieres) 
that form clusters near the auxiliary cells. The nutritive cellules 
near the auxiliary cells and cystocarps are a distinguishing char-
acter of this genus and are present before fertilization. One to 
many septate, branched connecting filaments arise directly from 
a fertilized carpogonium and grow the distance to diploidize the 
auxiliary cells. The gonimoblast initial usually originates from 
the connecting filament near the point where it fuses with the 
auxiliary cell, or in a few species the gonimoblast initial is is-
sued by the auxiliary cell. Carposporophytes are ovoid to lobed 
and immersed in the cortex, scattered over the thallus. They lack 
a pericarp, involucral filaments, or an ostiole. All gonimoblast 
cells except the gonimoblast initial become carposporangia. 
Spermatangia are clustered at the apices of cortical filaments and 
produce subspherical spermatia.

Two species of Predaea are reported in the northern Gulf of 
California.

KEY TO THE GELATINOUS FOLIOSE SPECIES IN THE NORTHERN GULF OF CALIFORNIA:  
PREDAEA (NEMASTOMATACEAE), PLATOMA (SCHIZYMENIACEAE), AND TSENGIA (TSENGIACEAE)

Note: These Gulf of California species are distinguished from the other Gulf foliose reds 
by their soft, mucilaginous to gelatinous, and very lubricous texture.

1a. Mucilaginous blades with or without a stipe; cells adjacent to auxiliary cells without short chains of small nutritive 
 cellules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

1b. Mucilaginous blades without a stipe; cells adjacent to auxiliary cells with short chains of small, nutritive cellules  . . .  3
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2a. Mucilaginous blades, divided into portions above a distinct short stipe; younger blades somewhat dichotomously divided 
in upper portion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tsengia abbottiana

2b. Mucilaginous blades, broadly lobed; without a stipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Platoma fanii
3a. Mucilaginous blade with faint, broad, more or less opposite veins from a central vein; gland cells lacking; cortical cell 

shape linear to oblong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Predaea masonii
3b. Mucilaginous blade lacking any evident venation; gland cells present, spherical; cortical cell shape spherical to ovoid 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Predaea japonica

Predaea japonica T. Yoshida
FIGURE 217

Predaea japonica T. Yoshida, 1980:69, figs. 1–4; Kajimura, 1990:530, figs. 

1–17; Yoshida, 1998:761.

Predaea masonii sensu Norris, 1975:332, pl. 15: fig. C; Norris and Bucher, 

1976:14, fig. 6c; Pacheco- Ruíz and Zertuche- González, 2002:468; 

Pacheco- Ruíz et al., 2008:209 [non Predaea masonii (Setchell et N. L. 

Gardner) G. De Toni, 1936b:[5].

Algae erect, compressed, gelatinous, deeply divided foliose 
blades (usually of 3–5 broadly rounded lobes), up to 23 cm in 

height, 15 cm wide; without a stipe. Cortical filaments of monili-
form cells that become progressively smaller toward the surface; 
dichotomously branched, 3–5 times, cortex up to 100 µm thick; 
occasional unbranched rhizoidal filaments issued from cortical 
filaments. Outermost surface cells very small, about 2.7 µm in di-
ameter. Gland cells spherical, 10–15(–22) µm in diameter, promi-
nent, intercalary in cortical filaments, (2–)3–5 cell layers below 
surface. Medullary cells slender, 3.6–4.0 µm in diameter, of vary-
ing lengths, loosely arranged, infrequently branched, within ge-
latinous matrix.

FIGURE 217. Predaea japonica: A. Habit (JN- 5300, US Alg. Coll.- 160633). B. Gland cell intercalary in cortical filaments (JN- 5607, US Alg. 
Coll. microscope slide- 5296). C. Clusters of nutritive cellules borne on cortical cells on both sides of the auxiliary cell (arrow) (JN- 5295, US Alg. 
Coll. microscope slide 5298).
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Sporophyte not known. Gametophytes monoecious or dioe-
cious. Carpogonial branch 2- celled, borne off innermost cortical 
cells; shape of cells distinctive, urn- like basal cell, carpo gonium 
with a pit connection to a wide based trichogyne (cf. Yoshida, 
1980: fig. 3). Auxiliary cells are usually borne in cortical fila-
ments separate from carpogonial branches and are larger (10 µm 
in diameter) than adjacent cortical cells. Cells to either side of the 
auxiliary cell bear several simple to pinnately branched chains of 
small nutritive cells (subspherical, about 3 µm in diameter). Con-
necting filaments fuse with a side of an auxiliary cell, resulting in 
a bulge; this bulge then cuts off the gonimoblast initial that de-
velops the carposporophyte. Spermatangial thalli have not been 
found in the Gulf of California (as described for P. japonica from 
Japan: spermatangia occur on ends of cortical filaments and can 
also arise on rhizoidal filaments that upturn into the cortex, a 
distinctive feature of this species; Kajimura, 1990).

Habitat.  Rare; subtidal, down to 20 m depths.
Distribution.  Gulf of California: Isla Ángel de 

la Guarda; Isla Estanque; Islas de Los Gemelos, Bahía de Los 
 Ángeles. Western Pacific: Japan.

Type Locality.  Mitsuse, near Cape Nomo, Naga-
saki Prefecture, Kyūshū, Japan.

Remarks.  Predaea japonica differs from P. masonii in 
having gland cells, a thinner cortex (up to 100 µm thick within the 
gelatinous matrix ), and in lacking any evident venation in the blade.

Predaea masonii (Setchell et N. L. Gardner) G. De Toni
FIGURE 216C

Clarionea masonii Setchell et N. L. Gardner, 1930:174, pl. 9: figs. 34–38; 

Serviere- Zaragoza et al., 2007:9.

Predaea masonii (Setchell et N. L. Gardner) G. De Toni, 1936b:[5]; Daw-

son, 1954a:335, pl. 2: figs. 1–6; 1961a:196, pl. 3: figs. 1–6; 1961b:427; 

Dawson and Neushul, 1966:177; Kraft and Abbott, 1971:200; Abbott 

and Hollenberg, 1976:481, fig. 427; Stewart and Stewart, 1984:144; 

Bula- Meyer, 1992:61, 64; González- González et al., 1996:259; Serviere- 

Zaragoza et al., 2007:11.

Blade- like thallus, complanate, mucilaginous, pale red, up 
to 15 cm tall and to 9 cm wide; without an evident stipe, at-
tached below by a small, more or less discoid holdfast. Blades 
irregularly ovate, slightly lobed, often with a faint indication of 
broad, pinnate to seemingly opposite veins from a central axial 
vein; up to 8 mm thick (sometimes more) below and 1–3 mm 
thick in upper portions. Medulla of elongated branching fila-
ments, 2.5–4.0 µm in diameter, traversing a clear, gelatinous ma-
trix. Cortical filaments about 300 µm in length, branched, of 
linear to oblong- elliptical cells, about 4 µm in diameter by 8–16 
µm long; cells become progressively smaller outward, to 2.0 µm 
in diameter, toward thallus surface.

Tetrasporangial thalli unknown. Carpogonial branch 
2- celled. Auxiliary cells intercalary in inner cortical filaments, 
small- celled nutritive cellules on cells adjacent to auxiliary cells. 
Carposporangia roundish to irregular, carposporangial mass 
to 200 µm in diameter. Spermatangial thalli not seen in Gulf 
material.

Habitat.  On rocks; subtidal, 4–30 m depths.
Distribution.  Gulf of California: Isla Carmén 

(east of Loreto); Canal de San Lorenzo (off southern end of Isla 
Espíritu Santo). Eastern Pacific: Anacapa Island and Santa Cata-
lina Island (California Channel Islands); Isla Guadalupe (off Baja 
California); Isla Clarión (Islas Revillagigedo).

Type Locality.  Growing on a crustose coralline; 
Isla Clarión (Islas Revillagigedo), west of Colima, Pacific Mexico.

Remarks.  The generitype Predaea masonii was de-
scribed from Pacific Mexico. It is apparently rare in the Gulf of 
California, only known in the southern Gulf from a few speci-
mens (Dawson, 1961a). New collections as well as those earlier- 
reported specimens need to be studied in order to evaluate the 
taxonomic status and phylogenetics of P. masonii in the Gulf of 
California.

Dawson (1961a:198) found that a specimen identified as 
“Platoma tenuis” (W. R. Taylor, 10 April 1939; AHFH- 2996, 
now UC) was not Platoma tenue M. Howe et W. R. Taylor 
(1931; now Predaea tenuis (M. Howe et W. R. Taylor) Bula- 
Meyer in Gabriel et al. (2010) but was referable to Predaea, 
probably P. masonii. CONANP (2002) list “Predaea maso-
nii” without comment from Bahía de Loreto; these specimens 
should be reexamined and may belong here or possibly be P. ja-
ponica. Predaea masonii has also been reported in the Atlantic 
from the Canary Islands (Haroun et al., 2002), Ghana (Lawson 
and John, 1987), and North Carolina and in the Caribbean 
(Schneider and Searles, 1991). Differences between Pacific 
Mexico Predaea masonii, the Atlanic P. tenuis (Howe et W. R. 
Taylor) Bula- Meyer (in  Gabriel et al., 2010; Bula- Meyer, 1992), 
and P. japonica suggest these records should also be compara-
tively studied.

Schizymeniaceae

Schizymenieae F. Schmitz et Hauptfleisch, 1897f:522.

Schizymeniaceae (F. Schmitz et Hauptfleisch) Masuda et Guiry, 1995b:66.

Gametophytes are erect, with simple (unbranched) blades 
or branched blade- like thalli. In texture they may be either soft 
and gelatinous or slippery, membranous, and firm. Most gen-
era are noncalcified, but one, Titanophora, is calcified. Inter-
nally, the medulla is composed of loosely arranged, entangled 
filaments, which are usually periclinally directed. The cortex 
is more compact, formed by anticlinal fascicles of branched 
cortical filaments; secondary pit connections between cells of 
adjacent cortical filaments are absent (with the exception of 
Schizymenia apoda, which has some secondary pit- connections 
linking inner cortical cells (Gabriel et al., 2011). Gland cells are 
found in many species.

Life histories are triphasic, involving an alternation of het-
eromorphic sporophytes and gametophytes. In Schizymenia, 
the crustose, noncalcified sporophyte, often referred to as the 
Haematocelis- phase, produces terminal, zonately divided tetra-
sporangia (Ardré, 1980; DeCew et al., 1992). In other genera the 
life history is not completely understood. Crustose sporophytes 
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are also reported in Platoma (Masuda and Guiry, 1995a; Huis-
man, 1999), and Gabriel et al. (2010) indicated there are mor-
phologically different crustose tetrasporangial stages [note: for 
alternative interpretation see Zuccarello and West, 2010].

Gametangial thalli may be monoecious or dioecious. Carpo-
gonial branches are borne on the inner cells of cortical filaments, 
and generative auxiliary cells are borne in separate cortical fila-
ments. Carpogonial branches are three- celled, with adjoining 
cortical cells on either side of the supporting cell modified to 
nutritive or subsidiary auxiliary cells that also stain densely with 
aniline blue. Upon fertilization, the carpogonium divides and 
fuses or develops secondary pit connections with one or more of 
the nutritive auxiliary cells borne on the supporting cell before 

issuing few to many secondary connecting filaments that grow to 
reach and transfer the diploid zygote nucleus to the generative 
auxiliary cells. Generative auxiliary cells produce a gonimoblast 
that develops outward and forms a compact carposporophyte. 
The mature cystocarp is loosely surrounded by elongated corti-
cal cells (rudimentary involucres) and releases carposporangia 
through a surface pore. Spermatangia develop in pairs on outer 
cortical cells, forming superficial patches.

Remarks.  At least one genus of the family, Schizyme-
nia, has been shown to contain natural products with antiviral 
activity (Nakashima et al., 1987; Bourgougnon et al., 1996).

Two of the five genera presently included in the Schizyme-
niaceae are reported to occur in the northern Gulf of California.

KEY TO THE GENERA OF SCHIZYMENIACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Blades lobed or divided; flaccid, soft, and gelatinous; medulla of loosely aggregated slender filaments; gland cells absent 
or intercalary in some cortical filaments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Platoma

1b. Blades entire or divided; membranous, firm in texture, sometimes more or less “leather- like”; medulla of relatively dense 
slender filaments; large gland cells terminal on some cortical filaments  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Schizymenia

Platoma Schousboe ex F. Schmitz

Platoma Schousboe ex F. Schmitz, 1894:627.

Gametophytes are erect or decumbent, soft, smooth, com-
pressed gelatinous blades that may be foliose and lobed or divided 
or irregularly subdichotomously branched. They are attached to 
the substratum by a small, crustose holdfast. Blade margins are 
entire and may be ruffled or undulate or sometimes have mar-
ginal proliferations. Thalli are composed of filaments embedded 
within a gelatinous matrix. Medullary filaments are slender, sep-
tate, and loosely entwined, some X- shaped cells occur in some 
species. Cortical filaments are relatively more compact, with fas-
cicles of branching anticlinal filaments composed of pigmented, 
progressively smaller cells outward. Gland cells are intercalary in 
some cortical filaments or absent.

A diploid, sporophytic crustose phase has been reported in 
life history studies (Gabriel et al., 2010). Culture studies have 
shown (1) carpospores that develop directly into erect, branched 
filaments, (2) carpospores that initially develop monostromatic 
crusts or multilayered pseudodiscs of loosely aggregated filaments, 
from which erect filamentous thalli were produced, and (3) direct 
development of carpospores to an apparently permanent, mul-
tistromatic crustose thallus with monostromatic margins (Gabriel 
et al., 2010). Gametophytes are monoecious or dioecious. The 
carpogonial branch is three- celled, borne on a cortical filament 
cell, with its supporting cell developing “nutritive auxiliary” cells 
before fertilization in some species or after fertilization in others. 
There are two kinds of auxiliary cells: “generative” auxiliary cells 
that are intercalary in a cortical filament and spatially separate 
from the carpogonial branches, and “nutritive” auxiliary cells that 
are distal on the supporting cell of the carpogonial branch. Post-
fertilization, the carpogonium (may or may not divide depending 
on species) fuses with one or both nutritive auxiliary cells and then 

issues connecting filaments that grow to the generative auxiliary 
cells in separate cortical filaments. Developing carposporophytes 
produce gonimolobes, which, when mature, consist almost en-
tirely of carposporangia. Several contiguous cortical cells elongate 
to arch around the carposporophyte. Cystocarps are immersed 
and scattered over the thallus, with carpospores released through 
an obscure ostiole (carpostome) or a gap in the cortex. Spermatan-
gia develop in groups on the surface of cortical cells.

Remarks.  The conservation of the name Platoma 
as being neuter gender (Athanasiadis, 2000; Compère, 2003), 
rather than feminine (Norris and Bucher, 1976), was approved 
(McNeill et al., 2006). Therefore, the spelling of species names, 
where necessary, is correctable.

There is currently one species described as a Platoma in the 
Gulf of California (see also “Key to the Gelatinous Foliose Spe-
cies in the Northern Gulf of California” following Predaea).

Platoma? fanii E. Y. Dawson
Platoma fanii E. Y. Dawson, 1961a:197, pl. 5, pl. 6: figs. 1–6; 1961b:427; 

González- González et al., 1996:248.

Sarcodiotheca linearis sensu Guiry and Guiry, 2008–2010 [non Sarcodio-

theca linearis Setchell et N. L. Gardner, 1937:80].

Algae erect, foliose, complanate, very gelatinous, pale rose; 
up to 8 cm tall by 14 cm wide and 800–1200 µm thick, irregularly 
lobed and partially divided. Medulla of sparse, little- branched, 
interwoven filaments, cells of medullary filaments 47–58 µm 
long by 4.5–12.0 µm in diameter. Cortex about 150–200 µm 
thick, of pigmented, dichotomously branched cortical filaments; 
cells of inner cortical filaments, 23–28 µm long by 7–11 µm in 
diameter; cortical cells becoming smaller outward; ultimate cells 
ovoid to elliptical, 3–4 µm diameter.

Tetrasporangia not known. Carpogonial branch borne 
on cortical filaments, three- celled, with a long, often coiled, 
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trichogyne; connecting filaments, branched, septate, 4–5 µm in 
diameter. Auxiliary cells modified from intercalary cells of inner 
cortical region, 16–19 µm long by 11–16 µm in diameter. The 
gonimoblast develops from a diploidized auxiliary cell, often 
opposite the fusion site with the incoming connecting filament. 
The carposporophyte is initially broadly ovoid, sometimes later 
becoming slightly lobed, and usually with a “pedicel” (presum-
ably the auxiliary cell and gonimoblast initial). Spermatangial 
thalli unknown.

Habitat.  Growing on rock; subtidal, depths of 9–37 
m (Dawson, 1961a).

Distribution.  Gulf of California: Isla San Esteban.
Type Locality.  Isla San Esteban (Islas de la Cin-

tura), Gulf of California, Mexico.
Remarks.  An endemic species from the northern 

Gulf, Platoma fanii is still only known from the type material of 
two specimens. Species of Platoma have two kinds of auxiliary 
cells: auxiliary cells intercalary in cortical filaments and “nutri-
tive auxiliary” cells borne distally on the supporting cell of the 
carpogonial branch. The described characteristics of the carpo-
gonial branch of P. fanii with its lack of “nutritive auxiliary” 
cells suggest P. fanii does not belong in the genus Platoma, and 
may belong in Tsengia K.- C. Fan et Y.- P. Fan (1962) or Itonoa 
Masuda et Guiry (1995b). It is uncertain if gametophytes and 
sporophytes of P. fanii are heteromorphic (Itonoa) or isomorphic 
(Tsengia). Although the internal anatomy and some reproductive 
characters of P. fanii (Dawson, 1961a, pl. 6: figs. 1–6) are similar 
to Tsengia abbottiana, the external morphology of P. fanii dif-
fers in that it has no stipe, lacks branching, and is broadly lobed. 
Recognizing its generic placement is problematic; for now, this 
species is reluctantly left in Platoma, until additional Gulf speci-
mens are discovered for the morphological, developmental, and 
molecular analyses needed to elucidate its taxomomic status.

Another eastern Pacific specimen identified as “Platoma 
fanii” was recently reported in Pacific Panama (Littler and Lit-
tler, 2010; Fernández- García et al., 2011). Examination of 
liquid- preserved portions of short erect blades (M. & D. Littler-
 69030, liquid- preserved; US Alg. Coll.) revealed tetrasporangia, 
about 6 µm in diameter. The tetrasporangial parent cell is a corti-
cal cell borne toward the end of the cortical filament. Although 
this suggests the Pacific Panama material is probably a species of 
Tsengia, without female gametophytes its identification remains 
uncertain.

Schizymenia J. Agardh

Schizymenia J. Agardh, 1851:158.

Gametophytes are erect, with one or more flattened, mem-
branous foliose blades, generally firm in texture, above an in-
conspicuous cylindrical stipe, which attaches to the substrate 
by a small discoid holdfast. Blades are ovoid to lanceolate and 
may be entire or divided. Thalli are multiaxial in structure, with 
a medulla composed of colorless, interwoven filaments. The 
cortex is composed of anticlinal fascicles of subdichotomously 

branched filaments whose cells become progressively smaller 
toward the surface. Gland cells are interspersed in the cortex, 
located terminally on cortical filaments, often conspicuous and 
numerous.

Life histories are triphasic but are not known in all species. 
Where known, the tetrasporophytes and gametophytes are het-
eromorphic. Culture studies of the generitype, S. dubyi (Chauvin 
ex Duby) J. Agardh (1851), by Ardré (1980) showed germinating 
carpospores to develop Haematocelis- like tetrasporangial crusts. 
Tetrasporangia are zonately to occasionally irregularly divided 
and are embedded in the cortex, scattered over the thallus sur-
face. Gametophytes can be monoecious or dioecious. Carpogo-
nial branches are three- celled, with the “nutritive auxiliary” cells 
(also darkly staining) adjoining the support cell. After fertiliza-
tion, the carpogonium divides and fuses or pit- connects with one 
or more nutritive auxiliary cells that issue connecting filaments. 
The diploid nucleus is transferred by the connecting filaments to 
generative auxiliary cells; nearly all cells of the gonimoblasts be-
come carposporangia. The cortical cells pit- connected to the gen-
erative auxiliary cells elongate and develop into a loose involucre 
around the carposporophyte. Cystocarps are globose, with a dis-
tinct carpostome, and develop in the cortex and protrude into the 
medulla. Spermatangia are cut off from outer cortical cells.

Remarks.  Two species, Schizymenia johnstonii and 
S. violacea, originally described from the Gulf of California by 
Setchell and Gardner (1924) were later considered to be a single 
species by Dawson (1944a) as S. violacea. Subsequently, Dawson 
(1961a) recognized S. violacea to be a member of the genus Gra-
teloupia, as G. violacea (Setchell et N. L. Gardner) E. Y. Dawson.

Crustose Haematocelis are known to be sporophytes in life 
histories of some Schizymenia species (Guiry and Guiry, 2013). 
Haematocelis zonalis E. Y. Dawson et Neushul (1966:176) was 
described from Anacapa Island (California Channel Islands) and 
Bahía Agua Verde (Baja California Sur) in the southern Gulf, but 
culture and genetic studies are needed to see if it is involved in 
the life history of Gulf Schizymenia.

Currently, there is one species of Schizymenia reported in 
the northern Gulf of California.

Schizymenia pacifica (Kylin) Kylin
FIGURE 218

Turnerella pacifica Kylin, 1925:21, fig. 10a–e; Kylin, 1930:38, figs. 25, 26.

Schizymenia pacifica (Kylin) Kylin, 1932:10; Kylin, 1941:17; Smith, 

1944:258, pl. 60: fig. 4, pl. 61: fig. 1; Dawson, 1961a:199, pl. 3: fig. 

7, pl. 7; 1961b:427; Abbott, 1967b:162, figs. 1–3; Abbott and North, 

1972:76; Norris, 1973:11; Abbott and Hollenberg, 1976:481, fig. 

426; Silva, 1979:321; Pacheco- Ruíz and Aguilar- Rosas, 1984:73, 77; 

Ramírez and Rojas, 1988:22, figs. 5, 6, 27- 29; Scagel et al., 1989:258; 

Stewart, 1991:99; Ramírez and Santelices, 1991:277; González- 

González et al., 1996:269; Pacheco- Ruíz and Zertuche- González, 

2002:468; Spalding et al., 2003:277; Pacheco- Ruíz et al., 2008:210.

Sarcophyllis californica sensu Setchell and Gardner, 1903:354 [non Sarco-

phyllis californica J. Agardh, 1876:263, which is Dilsea californica 

(J. Agardh) Kuntze, 1891:892].
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Algae of 1 to several foliose blades, dull brownish red in 
color; up to 30 cm tall and (4–)12–20 cm wide, 250–500 µm 
thick; ovate to broadly lanceolate (usually longer than wide; oc-
casionally broader than long), sometimes falcate; undivided, or 
sometimes divided or deeply split; margins mostly slightly un-
dulate, or sometimes irregular; blades either above a short stipe, 
1.0–2.0 mm long, or expanding directly from a small discoid 
holdfast. Medulla of entangled, slender, branched filaments 
about 7–11 µm in diameter; mostly periclinal and fewer anticli-
nal, outward tending to be mostly anticlinal. Cortex compact, 
of anticlinal fascicles of short branched filaments of 6–8(–15) 
cells; inner cortex of highly granular cells, 8–10 µm in diameter, 

becoming progressively smaller toward surface; outer cortex of 
4–5 pigmented cells, terminal cortical cells may be slightly elon-
gated. Darkly staining gland cells terminal on some cortical fila-
ments, elongate, ovoid to pyriform, 20–40(–60) µm in length, 
10–20 µm in diameter.

Sporangial thalli not seen in Gulf material. Cystocarps 
about 150–210 µm in diameter; scattered, slightly bulging over 
the blade surface; embedded within thallus, of several goni-
molobes; carposporangia 30–45 µm long, 15–20 µm in diame-
ter; with carpostome at thallus surface to discharge carpospores. 
Spermatangia about 4–5 µm in diameter; superficial, covering 
upper portions of blade; spermatia about 2 µm in diameter.

FIGURE 218. Schizymenia pacifica: A. Habit (female gametophyte) (JN- 5759, US Alg. Coll.- 160898). B. Surface view showing gland cells in 
cortex and several carpostomes of cystocarps, the largest with carposporangia visible within (JN- 5747c, US Alg. Coll. microscope slide 4524). 
C. Portion of transection showing elongate gland cells terminating cortical filaments (JN- 5747, US Alg. Coll. microscope slide 4526).
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Habitat.  On rocks, sometimes sand- covered rocks; 
mid intertidal to shallow subtidal, down to 5(–10) m depths.

Distribution.  Gulf of California: Puerto Refu-
gio, Isla Ángel de la Guarda (Islas de la Cintura); Bahía Willard 
(northwest of Bahía San Luis Gonzága); Bahía de Las Ánimas. 
Eastern Pacific: Aleutian Islands, Alaska to Isla Magdalena 
(northwestern side of Bahía Magdalena), Baja California Sur; 
central Chile.

Lectotype Locality.  On pilings of dock; Friday 
Harbor, San Juan Island, San Juan Islands, San Juan County, 
Washington, USA.

Remarks.  Schizymenia pacifica is known in the Gulf 
of California from only a few collections. It can be distinguished 
from the other Gulf foliose reds by its brown- reddish color and 
somewhat “leathery” texture in the field and by the presence of 
ovoid to long- elliptical gland cells in its cortex. Dawson (1961a) 
suggested a drift fragment found at Bahía Agua Dulce, Isla Ti-
burón, might also be S. pacifica.

plocamialeS

Plocamiales G. W. Saunders et Kraft, 1994:1260.

Algae of this order are uniaxial and may be autotrophic or 
parasitic.

Gametophytes and tetrasporophytes are isomorphic. Tetra-
sporangia are zonately divided and borne in stichidia. Female 
reproductive structures are procarpic, with a three- celled carpo-
gonial branch borne on an intercalary cortical supporting cell. 
After presumed fertilization, the carpogonium fuses with the 
supporting cell, and the supporting cell then additionally func-
tions as the auxiliary cell. A single outwardly directed gonimo-
blast initial is issued by the auxiliary cell and develops several 
gonimolobes, most cells of which (except for basal cells) differ-
entiate into carposporangia. A carposporophyte nutritive system 
is developed by the modification of cortical cells that are pit- 
connected to the auxiliary cell, but there is no fusion between 
these cells and the developing carposporophyte.

One family of the Plocamiales, the Plocamiaceae, occurs in 
the Gulf of California.

plocamiaceae

Plocamiaceae Kützing, 1843:442, 449.

The family consists of only two genera: Plocamium J. V. 
Lamouroux and Plocamiocolax Setchell. Plocamium is an erect, 
pigmented, free- living macroalga of various shades of red that 
has a firm thallus of compressed to flattened axes that branch 
from the margins, often in a zigzag manner as growth is rami-
sympodial and pectinate from axes margins. Species of Ploca-
mium are uniaxial in structure, with each central axial filament 
cell surrounded by four periaxial cells (most evident only in 
transections of the upper portions of the thallus, becoming ob-
scure below) that produce the pseudoparenchymatous anatomy. 
Carposporophytes have nonostiolate pericarps. The other genus, 

Plocamiocolax is an adelphoparasite on its host Plocamium. 
Species of Plocamiocolax form whitish (lacking chlorophyll and 
phycobilin pigments), small globose to pulvinate clusters (usu-
ally less than 5 mm). Carposporophytes have ostiolate pericarps 
(Kugrens and Delivopoulos, 1986).

The Plocamiaceae is represented by one genus in the north-
ern Gulf of California.

Plocamium J. V. Lamouroux

Plocamium J. V. Lamouroux, 1813:137.

Algae are erect, with several compressed to flattened axes 
that are repeatedly pectinately branched in a unilateral alternat-
ing series of 2 or more lateral branches. Several axes often form 
a clump of fronds that is attached to the substrate by a haptera- 
like holdfast or prostrate terete branches with discoid holdfasts. 
Primary branching is ramisympodial, with a regular pattern of 
pairs or series of three or more laterals (depending on species), 
distichously arranged along alternating sides of axes margins. 
The most distal branch of each lateral series may continue to 
grow and repeats the branching pattern that is characteristic for 
the species, whereas the lowermost branch of the series usually 
remains undivided. However, in at least one species, adventitious 
branchlets occur in addition to the basic determinate branch-
ing pattern. Margins are entire or serrate, and in certain species 
branchlets may be recurved. Thalli are uniaxial in structure, with 
each axial filament cell bearing four pericentral cells (first two 
are lateral, and the other two are transverse). The pericentral 
cells in turn produce the pseudoparenchymatous medulla of suc-
cessively smaller cells outward that form a compact cortex.

Tetrasporangia are zonately divided, within simple or 
branched stichidia that are either derived from the conversion of 
ultimate branchlets or are adventitious laterals that form distinct 
clusters in axils of branches. Sexual thalli are dioecious. In fe-
male gametophytes, the carpogonial branch is three- celled, with 
the supporting cell functioning as the auxiliary cell (after fusion 
with the fertilized carpogonium). Cystocarps have a lobed goni-
moblast that is surrounded by a nonostiolate pericarp formed 
by cortical cell divisions. Most gonimoblast cells develop into 
carposporangia. Cystocarps are either scattered on axes margins, 
sessile, on a terete pedicel, or in axils of branchlets. Spermatan-
gia develop from parent cells and cover the ultimate branchlet 
surfaces or are on special spermatangial branchlets that form 
tufts in axils of branchlets.

Remarks.  Plocamium is a diverse genus of more 
than 45 currently recognized species (Wynne, 2002; Saunders 
and Lehmkuhl, 2005) distributed primarily in temperate to sub-
tropical waters. The most widely reported species of Plocamium, 
P. cartilagineum (Linnaeus) Dixon (1967), has generally been 
accepted with a broad species concept, showing much morpho-
logical variability and being worldwide in distribution. More 
recently, molecular sequence data of northeastern Atlantic “P. 
cartilagineum” (Saunders and Lehmkuhl, 2005) showed speci-
mens within the broadly defined species included an assemblage 
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of cryptic or unrecognized species. Among this assemblage they 
distinguished four taxa: P. cartilagineum sensu stricto, P. subtile 
Kützing (1866), and two new species: P. nanum G. W. Saunders 
et Lehmkuhl (2005) and Plocamium maggsiae G. W. Saunders et 
Lehmkuhl (2005). Cremades et al. (2011: 129, figs. 1–10) clari-
fied the types of Plocamium cartilagineum and found P. subtile 
Kützing (1866) to be conspecific (Cremades et al., 2011: 131, 
figs.11–15). They also recognized two others, P. lyngbyanum 
Kützing (1843) (Cremades et al., 2011: 134, figs. 29–51, 59) 
and P. raphelisianum P. J. L. Dangeard (1949; see also Cremades 
Ugarte et al., 2007), as being distinct from P. cartilagineum.

Natural product chemistry has been studied in some speci-
mens of Plocamium (Faulkner, 1977; Fenical, 1983). Although 
all “Plocamium cartilagineum” tested contained a mixture of ha-
logenated monoterpenes, there were also some differences in the 
natural products of the California specimens versus those ana-
lyzed from elsewhere. For example, North Atlantic specimens 
from the British coast of the English Channel (Faulkner, 1977:6) 
contained three compounds that were analogues of the com-
pounds found in Pacific Coast (USA) specimens and one major 
new component that was not found in Pacific material (Stallard 
and Faulkner, 1974). Furthermore, there were differences be-
tween populations of “P. cartilagineum” in Santa Cruz (northern 
California) and La Jolla (southern California) (Faulkner, 1977). 
Together these studies revealed that the taxonomy of Plocamium 
in the eastern Pacific needs to be critically studied.

Many of the Pacific and Australasia specimens referred to a 
broadly defined “P. cartilagineum” may represent morphologi-
cally similar but different entities, some of which may be unde-
scribed species (Saunders and Lehmkuhl, 2005). One species of 
Plocamium is known in the Gulf of California. It is recognized as 
being distinct from those of the Pacific Coasts of California and 
Baja California and herein is described as new.

Plocamium katinae J. N. Norris, sp. nov.
FIGURE 219

Plocamium coccineum sensu Dawson, 1966a:23; González- González et al., 

1996:250 [in part; Gulf of California references only; non Plocamium 

coccineum Lyngbye, 1819:39].

Plocamium cartilagineum sensu Norris, 1985d:213; González- González et 

al., 1996:250 [in part; Gulf of California references only]; Mateo- Cid 

et al., 2006:52, 56 [non Plocamium cartilagineum (Linnaeus) Dixon, 

1967:58; basionym: Fucus cartilagineus Linnaeus, 1753:1161].

Latin Diagnosis.  Thalli erectis ramosis molli-
ter in unicum planum, saepe ramosis in uno piano ad rubeum, 
plerumque minus quam 5 cm alt; vel aliqua compressa axes 
tenues plerumque ad 500 µm latae (quibusdam 750 µm), saepe 
ramosi axes margine, discoidea appensa pronus implicuit hold-
fast ramis secundis stolonifera develop attachments, main prima 
sympodiales axium ramosa, secundarium et ramosa subquent 
in plus minusve regularibus exemplum, rami marginalis pro-
ducta series (2–)3–4(–5) ramos marginibus lateribus alternatal-
ternis ramis lateribus ad 3–4 ordinibus, ramorum singulorum 
ordinum gradatim ad apices latus, imo ramosa manet ramulus, 

distal sublime in ramulis successive plures palmites series, distal 
maxime lateralis ramus saepe series indeterminata aucta iterum 
ramosis alternis regularem normam; ramuli ultimi determinata, 
recta vel leviter recurvata, acuta, apicibus attenuata. Stichidia 
tetrasporangial plerumque simplices et ramosa flendo turgiduli 
similem ramulus ultima (one apicem divisum visurus pars steri-
lis) 310–510 µm in longitudine 120–150 µm latus, non stich-
idia dense aggregatae in axillis sed lateralibus margin tollitur in 
superiorem partem ramulis vel terminales ramulus, plerumque 
breviter stipitati, 30–60 µm longa. Tetrasporangiis 35–45 µm 
longus de 20 µm diametro (forsan immatura, ut illi observanda 
nondum distincte zonate) duo ferri versus bene definitae stich-
idia. Thalli cystocarpic et spermatangial ignotum.

Algae erect, delicate (not cartilaginous), richly branched in 
1 plane, bright red in color, mostly less than 5(–7) cm in height; 
of 1 or more compressed, slender axes, mostly to 500 µm wide 
(some to 750 µm), repeatedly branched from opposite margins of 
axes, up to 3–4 orders; attached by discoid holdfast and entan-
gled lowermost branches that develop secondary stoloniferous 
attachments. Main axes compressed, with primary branching 
ramisympodial; secondary and subsequent branching in a more 
or less regular pattern; marginal branches produced in a series of 
(2–)3–4(–5) branches to alternating sides. Lowermost branchlet 
of the lateral series (being the previous apex of the ramisympo-
dial growing axis) remains unbranched and narrows to a tip; 
margins are smooth. The more distal branchlets of a lateral series 
are progressively more developed; the most distal branch of the 
lateral series often indeterminate and growing to repeat the regu-
lar alternate branching pattern. Ultimate branchlets determinate, 
straight or occasionally slightly recurved, tapered to acute apices.

Tetrasporangial stichidia extend in a series along the mar-
gins of branches, being derived from conversion of branchlets. 
Presumably only young tetrasporangial stichidia were observed 
as tetrasporangia were not yet zonately divided. Most stichidia 
were simple, resembling a slightly swollen ultimate branchlet; 
a few were apically bifurcated (see Figure 219C), 310–510 µm 
in length by 120–150 µm in width; stichidia usually on a short 
stalk, 30–60 µm long. Tetrasporangia 35–45 µm long, about 20 
µm in diameter (probably immature); aligned in two offset rows. 
Cystocarpic and spermatangial thalli unknown.

Habitat.  On rocks, tidal platforms, and sides of tide 
pools and in crevices and drainage channels of shaded habitats; 
mid to low intertidal and shallow subtidal, down to 6 m depth.

Distribution.  Gulf of California: Puerto Peñasco; 
Puerto Lobos to El Desemboque (Haxöl Iihom in the language 
of the Seri); Cabeza Ballena.

Type Locality.  Mid intertidal; Cumpleaños Tide 
Pool on tidal platform, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Gulf of California, Mexico.

Holotype.  JN- 3632A (US Alg. Type Coll.- 160510), 
24 November 1972, Coll. J. N. Norris and K. E. Bucher; isotype 
(US Alg. Type Coll.- 160511).

Paratypes.  Sonora, Puerto Peñasco: Playa Las 
Conchas (Playa Estación) tidal platform, EYD- 27484 (US Alg. 
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FIGURE 219. Plocamium katinae J. N. Norris, sp. nov.: A. Holotype, habit (JN- 3632a, US Alg. Coll.- 160510). B, C. Upper portion of branches 
showing axis with regular alternating series of 3–4 lateral branchlets (B, JN- 4163, US Alg. Coll.- 217348; C, JN- 3897, US Alg. Coll.- 160514). 
D. Branch axis with tetrasporangial branchlets (JN- 5916, US Alg. Coll. microscope slide 8682). E. Tetrasporangial branchlets (JN- 5916, US 
Alg. Coll. microscope slide 8683).
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Coll.- 40818), Coll. A. E. Dennis, 29 June 1965; JN- 2948 (US 
Alg. Coll.- 160507), 29 April 1972, Coll. J. N. Norris; JN- 3150 
(US Alg. Coll.- 160508 and - 160509), Coll. J. N. Norris and K. 
E. Bucher, 11 July 1972. Sonora: Cumpleaños Tide Pool, Playa 
Las Conchas (Playa Estación): JN- 3656 (US Alg. Coll.- 160512), 
Coll. J. N. Norris and K. E. Bucher, 25 November 1972; JN- 3897 
(US Alg. Coll.- 160514), 15 April 1973, Coll. J. N. Norris and K. 
E. Bucher; JN- 4163 (US Alg. Coll.- 217348), 1 June 1973, Coll. 
J. N. Norris and W. Fenical; JN- 4652 (US Alg. Coll.- 160158), 4 
July 1973, Coll. J. N. Norris, K. E. Bucher, and E. Johansen. So-
nora, Punta Pelícano, northwest of Puerto Peñasco: EYD- 27277 
(US Alg. Coll.- 40854), 6 April 1966, Coll. E. Y. Dawson; MM/
DSL- s.n. (US Alg. Coll.- 163917), Coll. M. M. Littler and D. S. 
Littler, 5 March 1973; JN- 5884 (US Alg. Coll.- 160529), 21 June 
1974, Coll. J. N. Norris; JN- 5072 (US Alg. Coll.- 160523), Coll. 
N. McKibbin, 14 February 1974. Sonora, Puerto Lobos: JN- 
5916 (tetrasporic), off north side of point, on rock outcropping, 
about 6 m depth, 17 February 1973, Coll. J. N. Norris and K. 
E. Bucher. Baja California Sur: JN- 4119 (US Alg. Coll.- 160515), 
Cabeza Ballena (vicinity of the exposed wreck of the Japanese 
ship, Inari Maru No. 10), 3 m depth, 2 January 1973, Coll. J. N. 
Norris, K. E. Bucher, and H. Sleeper.

Etymology.  The species is named for Katina Eliza-
beth Bucher (National Museum of Natural History, Smithsonian 
Institution) in recognition of her contributions to our knowledge 
of the northern Gulf’s marine algae. It is with Katy that I have 
shared many adventures in pursuit of our seaweed interests, trav-
eling through the desert and beaches and diving offshore on the 
reefs of Sonora, Baja California, and Baja California Sur and the 
islands (Islas de la Cintura) of the Gulf of California.

Remarks.  Plocamium katinae, although apparently 
not a common species in the northern Gulf, is distinctive. Its 
bright red, compressed axes, with a regular branching pattern in 
one plane, make it easily recognizable among the Gulf’s algae. 
One specimen with undivided tetrasporangia was collected in 
February, although the rest of our specimens collected from No-
vember to February (once in July) were nonreproductive. Repro-
duction was previously unknown in Gulf of California specimens 
(Dawson, 1966a, as “P. coccineum”).

The Gulf of California P. katinae is distinct from the Califor-
nia and Pacific Baja California Plocamium pacificum Kylin (1925; 
G. M. Smith, 1944; =P. cartilagineum subsp. pacificum P. C. Silva, 
1979; =P. coccineum var. pacificum (Kylin) E. Y. Dawson, 1961a). 
The Pacific Coast of North America Plocamium pacificum (often 
identified as “P. cartilagineum,” e.g., Abbott and Hollenberg, 
1976) is a more robust, cartilaginous species and usually is much 
larger (up to 25 cm tall), with axis widths of 1.0–1.5 mm. The 
Gulf of California Plocamium katinae is more delicate, smaller 
and more compact overall, consistently shorter in height (usually 
less than 5 cm tall), and thinner in axial width, mostly 500 µm 
(occasionally to 750 µm) wide, and more finely branched, in an al-
ternating series of (2–)3–4(–5). The one tetrasporophyte of P. kati-
nae discovered had a limited number of immature tetrasporangial 
stichidia; they were mostly simple, in the position of branchlets 

in a lateral series, and none were found in clusters in the axils of 
branches. In P.pacificum, the stichidia are mostly compound.

Uncertain Record:
Plocamium violaceum Farlow
Plocamium violaceum Farlow, 1877:240; Mendoza- González and Mateo- 

Cid, 1986:424; González- González et al., 1996:251 [in part, Gulf of 

California reports only].

Remarks.  Described from central California, Ploca-
mium violaceum is reported from Alaska to Pacific Baja California 
(Abbott and Hollenberg, 1976; Pacheco- Ruíz and Aguilar- Rosas, 
1984; Scagel et al., 1989), and Pacific Panama (Fernández- García 
et al., 2011) and Chile (Ramírez and Santelices, 1991). Specimens 
referred to “P. violaceum Farlow” by Mendoza- González and 
Mateo- Cid (1986) from Puerto Peñasco should be reexamined to 
verify its occurrence in the northern Gulf of California.

Excluded Species:
Plocamium pacificum Kylin
Plocamium pacificum sensu Dawson, 1945d:48 [in part; only Gulf of Califor-

nia specimens]; González- González et al., 1996:251 [in part; only Gulf 

of California references; non Plocamium pacificum Kylin, 1925:42].

Plocamium coccineum var. pacificum sensu Dawson, 1961a:220 [in part; 

only Gulf of California specimens]; 1961b:428 [in part; only Gulf of 

California references]; González- González et al., 1996:250 [in part; 

only Gulf of California references; non Plocamium coccineum var. paci-

ficum (Kylin) E. Y. Dawson, 1961a:220].

Plocamium cartilagineum sensu González- González et al., 1996:250 [in 

part; Gulf of California references only; non Plocamium cartilagineum 

(Linnaeus) Dixon, 1967:58; basionym: Fucus cartilagineus Linnaeus, 

1753:1161].

Remarks.  Examination of northern Gulf of Cali-
fornia specimens identified as “Plocamium pacificum” (US Alg. 
Coll.) has shown them to be the new species P. katinae, and 
the presence of P. pacificum in the northern Gulf is doubtful. 
Currently, P. pacificum is known on the Pacific coasts of North 
America from Alaska to Isla Magdalena, Baja California Sur 
(Smith, 1944, as P. pacificum; Dawson, 1961a, as P. coccineum 
var. pacificum; Silva, 1979, as P. cartilagineum subsp. pacificum; 
Scagel et al., 1989, as P. cartilagineum; Withall and Saunders, 
2007, as P. pacificum), and Isla Clarión (Islas Revillagigedo) 
(Taylor, 1945, as P. pacificum), in Central America from Pacific 
Panama (Littler and Littler, 2010; Fernández- García et al., 2011, 
both as P. cartilagineum subsp. pacificum), and in South America 
from the Galápagos Islands (Taylor, 1945, as P. pacificum).

SeBdenialeS

Sebdeniales Withall et G. W. Saunders, 2007:388.

Growth is multiaxial in members of this order, and thalli 
have a filamentous medulla surrounded by a pseudoparenchy-
matous cortex.

Life histories include isomorphic tetrasporophytes and ga-
metophytes. Tetrasporangia are cruciately to irregularly divided. 
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Carpogonia and auxiliary cells develop in separate branch sys-
tems (nonprocarpic) and are not positioned in specialized am-
pullae. After diploidization, auxiliary cells produce a single 
gonimoblast initial that develops thallus outward.

The Sebdeniales is currently a monotypic order, with its 
single family, the Sebdeniaceae, occurring in the northern Gulf 
of California.

SeBdeniaceae

Sebdeniaceae Kylin, 1932:12.

Algae are erect or repent, terete to compressed, branched to 
foliose, and soft to firm in texture. Growth is multiaxial. The cortex 
is composed of layers of round to elongate cells, which become pro-
gressively smaller toward the thallus surface. Centrally, the medulla 
is composed of parallel to entangled filaments that grade outward 
to stellate or ganglioid cells that connect to inner cortical cells. 

Tetrasporophytes and gametophytes are isomorphic. Tetra-
sporangia are cruciately to irregularly cruciately divided (some-
times appearing zonate), produced laterally from outer cortical 
cells, and are scattered throughout the cortex or in nemathecia 
depending on the genus. Gametophytes are monoecious or di-
oecious. Female reproductive structures are nonprocarpic and 
lack ampullar structures for carpogonial branches or auxiliary 
cell branches. Carpogonial branches are three-  to four- celled and 
borne laterally on or in unmodified cortical filaments separate 
from those bearing intercalary auxiliary cells. After fertilization, 
carpogonia of most species produce a number of connecting fila-
ments that radiate out and fuse with auxiliary cells. A gonimo-
blast initial is issued directly from an auxiliary cell and develops 
toward the thallus surface to form the carposporophyte. The 
auxiliary fusion cell remains at the base of the developing car-
posporophyte. Some species have rudimentary pericarps. Com-
pact lobes of carposporangia develop from all but the innermost 
gonimoblast cells. Cystocarps are embedded in the thallus, only 
slightly protuberant, and scattered or aggregated throughout the 
thallus. Spermatangia are hyaline, pyriform to subglobose, pro-
duced from outer cortical cells, and form superficial sori.

Remarks.  Since the family was recognized on the 
basis of Sebdenia, two other genera have been described, Crassite-
gula C. W. Schneider, C. E. Lane et G. W. Saunders (2006) and 
Lesleigha Kraft et G. W. Saunders (2011). Kraft and Saunders 
(2011) also documented the existence of additional taxa, noting 
a higher diversity is likely to be found in this order, as well as 
additional species richness within Sebdenia.

The Sebdeniaceae is represented by one genus, Sebdenia, in 
the northern Gulf of California.

Sebdenia (J. Agardh) Berthold

Halymenia sect. Sebdenia J. Agardh, 1876:134.

Sebdenia (J. Agardh) Berthold, 1882a:530; Berthold, 1884:21; Hansen, 

1989:54–59.

Algae erect, terete and tubular to flattened and blade- like, 
the various morphologies arising above a small stipe that is 

attached by a small discoid or crustose holdfast. Cortex pseu-
doparenchymatous, of few to many layers of cells, cells becom-
ing progressively smaller from inner to outer cortex; outermost 
cortical cells pigmented and slightly elongate. Medulla of loosely 
arranged, mostly longitudinal filaments (arms or rays), which 
radiate outward from stellate or ganglioid cells and connect to 
other filament cells; ganglioid cells with shorter filaments radi-
ating outward. Dark staining “gland cells” (“conjunctor cells” 
of Gavio et al., 2005; “ray primordial” of Kraft and Saunders, 
2011) are borne occasionally on some cells of the inner cortex 
and medulla in some species.

Tetrasporangia are scattered in the outer cortex. Carpogonial 
branches are 3–4 celled and develop on inner cortical cells, separate 
from auxiliary cells, in otherwise unmodified cortical filaments. 
Fertilized carpogonia of most species directly produce connecting 
filaments that radiate out and fuse with auxiliary cells. Connecting 
filaments may terminate at the base of the auxiliary cell or may 
continue to grow and effect diploidizations of additional auxiliary 
cells (Hansen, 1989). Auxiliary cell often surrounded by nutritive 
cells. Cystocarps are embedded and protuberant as the chamber 
with the developing carposporophyte uplifts the thallus surface. 
Depending on the species, cystocarps are with or without an osti-
ole, some with a rudimentary ostiole (Hansen, 1989). 

There is one species of Sebdenia currently recognized in the 
Gulf of California.

Sebdenia flabellata (J. Agardh) P. G. Parkinson
FIGURE 220

Isymenia flabellata J. Agardh, 1899:62, 66.

Sebdenia flabellata (J. Agardh) P. G. Parkinson, 1980:12; Schneider and 

Wynne, 1991:473, fig. 1 (lectotype); Yoshida, 1998:796, fig. 3- 71 C; 

Xia and Zhang, 1999:115, fig. 67, pl. 7: fig. 6; Pacheco- Ruíz et al., 

2008:210; Hernández- Kantún et al., 2009:249, tbl. 1; Fernández- 

García et al., 2011:64; Acleto O. and Zúñiga A., 2011:109, figs. 41–48.

Halymenia agardhii De Toni, 1905:1542 [new name; to avoid creating 

a homonym of Halymenia flabellata F. Schmitz, 1895:140]; Oka-

mura, 1930:21, pl. 266: figs. 1–3; 1936:534; Taylor, 1945:205; Daw-

son, 1954c:268, pl. 11: fig. 54; Dawson et al., 1960a:20; Dawson, 

1961b:423; Mateo- Cid and Mendoza- González, 1992:21; Serviere- 

Zaragoza et al., 1993a:483; Pacheco- Ruíz and Zertuche- González, 

2002:467.

Sebdenia agardhii (De Toni) Codomier, 1972:747.

Halymenia polydactyla Børgesen, 1932a:122, fig. 10, pl. IV; Yamada, 

1938b:126, pl. 28.

Sebdenia polydactyla (Børgesen) M. S. Balakrishnan, 1961a:89; 1961b:212, 

figs. 28–41, pl. 6: figs. 1, 2; Norris and Bucher, 1976:14, figs. 11a–c, 

12a–c; Acleto O., 1980:11, figs. 14, 25–29; Hansen, 1989:58; Ramírez 

and Santelices, 1991:292; González- González et al., 1996:270; 

Pacheco- Ruíz et al., 2008:210.

Algae are subcylindrical to slightly compressed (more or 
less oval in transection), dichotomously branched in 1 plane, up 
to 21 cm tall, rose red to dark purple- red in color, elastic and 
tough in texture, with a smooth lubricous surface and attached 
below by a discoid holdfast. Branches are mostly 0.5–1.1 cm 
wide, occasionally 1.6(–2.3) cm broad below the branch forks, 
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with blunt or broadly rounded apices. Small marginal prolifera-
tions are rarely present. Medulla composed of numerous stel-
late cells, each with a number of long, thin filaments (rays or 
arms) radiating outward. Stellate cells are dense in the outer 
medulla, markedly ganglioid, with centers 12–23 µm in diam-
eter, and radiating, short filaments (to 30 µm long). In the inner 
medulla, the stellate cells are more loosely arranged and larger, 
with centers 18–40 µm in diameter, and narrow, straight radiat-
ing filaments 130–180(–300) µm long. Pigmented “gland- like” 
cells (ray primordia, conjunctor cells), about 10–30 µm long, 
are occasional on the stellate cells and filiform medullary fila-
ments. Cortex pseudoparenchymatous and narrower, 4–5(–7) 
cells thick. Outer cortex is of small pigmented cells, 3–6 µm in 
diameter, 3.0–12.5 µm long, that grade into the larger and more 
loosely arranged unpigmented inner cells, 20–30 µm in diameter.

Tetrasporangia cruciately divided, spherical to vertically 
elongate, 13–18 µm in diameter, 20–31 µm long, scattered in the 
outer cortex. Gametophytes dioecious. Cystocarps 180–310 µm 
in diameter, scattered over middle portions of thallus. Cysto-
carps embedded, bulging out the cortex above and forming an 
arched wall of vertical rows of 5–7 cortical cells. The developing 
carposporophyte has a dense base, an irregularly shaped auxil-
iary fusion cell, and nutritive cells, and the stellate cells of the 

outer medulla appear to stretch around the developing carpos-
porophyte, creating a rudimentary pericarp.

Habitat.  On rocks; shallow subtidal, 3–23 m depths.
Distribution.  Gulf of California: Puerto Peñasco 

to Caleta Santa María (north of Santa Rosalía); Nayarit to 
Jalisco; Isla María Magdalena (Islas Marías; =Islas Tres Marías). 
Eastern Pacific: Isla Asunción, Baja California Sur; Panama; 
Peru. Western Pacific: Japan; China.

Type Locality.  Guadeloupe, French West Indies, 
Lesser Antilles, Caribbean Sea.

Remarks.  Although most have followed Børgesen 
(1932a) in recognizing the similarity of the western Atlantic Seb-
denia flabellata (type locality: Guadeloupe, Caribbean Sea) and 
Indian Ocean S. polydactyla (type locality: Port Okha, Gujarat, 
India), Silva et al. (1996a) noted that their being conspecific 
needs to be tested by studying their respective type specimens. 
The Gulf of California specimens tentatively referred to S. flabel-
lata should also be critically compared with the type materials to 
elucidate their relationships. The sulfated polysaccharides from 
the Indian Ocean Sebdenia flabellata exhibited antiviral activity 
(Ghosh et al., 2009, as “S. polydactyla”). It would be interesting 
to investigate those of the northern Gulf S. flabellata to test if 
they too exhibit similar properties.

FIGURE 220. Sebdenia flabellata: A. Habit (JN- 5490, US Alg. Coll.- 217352). B. Transection of cystocarp showing basal fusion cell (JN- 4430, 
US Alg. Coll. microscope slide 4503). C. Transection through cortical and medullary layers showing pigmented gland cell (arrow) on a large 
stellate cell of the inner medulla (JN- 3398, US Alg. Coll. microscope slide 4501).
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rhodymenialeS

Rhodymeniales F. Schmitz in Engler, 1892:19.

Algae are cylindrical to foliose and tubular, compressed, or 
flattened and simple or branched. Most are erect, although some 
may be low growing or prostrate or partly erect and partly pros-
trate. Thalli are multiaxial in construction and can be solid or 
hollow or with solid axes and hollow branches. In those that are 
solid throughout or partially solid, the medulla is pseudopar-
enchymatous, composed of large cells (never filamentous). The 
cortex is composed of small cells. In those that are hollow, the 
inner cortical cells are lined with a limited number of longitudi-
nal filaments that border the mucilage- filled cavity.

Tetrasporophytes produce regular or irregular cruciately or 
tetrahedrally divided tetrasporangia or produce polysporangia 
within the cortex that are either scattered over the surface or in 
nemathecial sori in some members. Gametophytes are dioecious 
or monoecious. Carpogonial branches are either three-  or four- 
celled. The auxiliary cell is the terminal cell of two cells borne 
on the supporting cell of the carpogonial branch. After fertil-
ization, gonimoblast filaments are produced outward from an 
auxiliary cell, with most of the cells developing into carpospo-
rangia. Spermatangia develop from outer cortical cells to form 
various- sized sori.

Four families of the Rhodymeniales are represented in the 
northern Gulf of California.

KEY TO THE FAMILIES OF RHODYMENIALES IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli solid throughout; medulla pseudoparenchymatous; cystocarps with well- developed and persistent tela arach-
noidea  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Faucheaceae

1b. Thalli may be solid or hollow throughout or partly solid and partly hollow; cystocarps with tela arachnoidea–like fila-
ments or lacking them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2a. Thalli may be solid centrally with pseudoparenchymatous medullary cells (filaments absent) or with solid stipe and cen-
trally hollow, nonseptate branches without longitudinal filaments bordering the hollow cavity; tetrasporangia cruciately 
(or decussately) divided; cystocarps lacking tela arachnoidea  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhodymeniaceae

2b. Thalli with centrally hollow branches divided into segments by septa; bordering the hollow cavity are longitudinal 
filaments lining inner cortical cells; tetrasporangia tetrahedrally (rarely cruciately) divided; cystocarps with or without 
spiderweb- like filaments (=tela arachnoidea)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3a. Branches divided at consistent (regular) intervals into segments by septa (diaphragms) of a single cell layer; carpogonial 
branches 4- celled; some tela arachnoidea–like filaments in cystocarpic cavity; tetrasporangia scattered in cortex  . . . . . .  
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Champiaceae

3b. Branches divided into irregularly (variably) sized segments by septa of multiple cell layers or irregular filamentous plugs; 
carpogonial branches 3- celled; tela arachnoidea filaments absent from cystocarpic cavity; tetrasporangia terminal on 
cortical cells in small sunken sori formed by invagination of the cortex . . . . . . . . . . . . . . . . . . . . . . . . .  Lomentariaceae

champiaceae

Champiaceae Kützing, 1843:438; Saunders et al., 1999:35.

Algae are cylindrical to compressed, regularly segmented 
fronds that are hollow and filled with a dilute mucilage. The 
primary axes and stipitate region may also be hollow or may 
be solid in some members. Branch cavities are divided into seg-
ments that are separated by monostromatic transverse septa 
(diaphragms) (except Dictyothamnion) and lined by multiple 
longitudinal filaments bearing secretory cells. Cortex of one to a 
few (four) cell layers. Thalli multiaxial in structure, with a group 
of apical cells at their tips.

Sporophytes produce tetrahedrally divided tetrasporan-
gia, developed from cortical cells, scattered in the cortex of 
branches, and/or polysporangia are produced in some species 

of Gastroclonium. Gametophytes dioecious or monoecious. 
Female gametophytes are procarpic; carpogonial branches are 
four- celled, with the auxiliary cell fusing with other cells after 
fertilization. The gonimoblast is globular, with most of its cells 
becoming carposporangia; hemispherical, with carposporan-
gia borne directly on the fusion cell; or radiating, with only its 
terminal cells producing carposporangia. The fusion cell is usu-
ally small and compact, with outlines of its component cells re-
maining discernible; however, in some members, the fusion cell 
is comparatively massive, and outlines of constituent cells are 
obscured. Cystocarps are large, subspherical, and protruding. 
Spermatangia are developed in superficial sori over outer corti-
cal cells of branches.

Two genera of the Champiaceae are represented in the 
northern Gulf of California.

KEY TO THE GENERA OF CHAMPIACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Fronds with solid, terete, simple to branched stipe and primary axes and hollow, cylindrical to compressed, segmented 
branches; pericarp without tela arachnoidea–like filaments surrounding carposporophyte  . . . . . . . . . .  Gastroclonium

1b. Fronds without solid stipe or axes; hollow throughout, cylindrical to compressed, segmented axes and branches; pericarp 
with tela arachnoidea–like filaments surrounding carposporophyte  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Champia
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Champia Desvaux

Champia Desvaux, 1809:245.

Algae may be entirely erect, prostrate, or partly prostrate 
and erect and composed of terete, compressed, or flattened axes, 
depending on the species. Thalli are segmented and alternately or 
sometimes oppositely or irregularly branched. Growth is multi-
axial, from a group of apical cells, and the thallus is attached 
by a discoid holdfast. Thalli are divided into hollow segments 
filled with a dilute mucilage, separated by septa (diaphragms) 
one cell layer thick at regular intervals and may or may not be 
constricted at the septa. The hollow cavities are bordered by a 
limited number of longitudinal filaments that bear secretory cells 
(gland cells), and connect with cells of the septa. The cortex is 
thin, 1–2(–3) cells thick, with an inner layer of large cells and an 
outer incomplete layer of small cells.

Tetrasporangia are tetrahedrally divided, often numerous, 
and scattered over upper portions of branches, transformed from 
cortical cells and protruding inward toward the hollow cavity. 
Two types of sporangial development have been reported: inter-
calary on cortical cells (Irvine and Guiry, 1983) and from a single 
division of a terminal cortical cell to produce a tetrasporangium 
(Ballantine and Lozada- Troche, 2008). Gametangial thalli are 
dioecious. Procarps develop in cortical layers and consist of a 

four- celled carpogonial branch and a single two- celled auxiliary 
cell branch. After fertilization, the gonimoblast develops out-
ward from a fusion cell, and terminal cells of the gonimoblast 
produce carposporangia. Cystocarps have a well- developed peri-
carp and an ostiole. The pericarp has a filamentous inner lining, 
with inner cells that become stellate and spiderweb-like (resem-
bling tela arachnoidea). Cystocarps are scattered and conspicu-
ously protrude from their bearing branch. Spermatangia develop 
in superficial sori on branches, with spermatia borne subterminal 
on elongated parent cells issued from cortical cells.

Remarks.  Species of Champia are widely reported in 
warm- temperate to tropical seas. Spore germination and frond 
development was reported by Boillot (1961). A triphasic life his-
tory was described for C. parvula by Steele and Thursby (1983), 
who also suggested that with its ease of maintenance in culture 
and relatively short life history (completed in six weeks), it could 
be used as a bioassay organism. It has also been used for studies 
on the genetics of red algae (Kehoe and van der Meer, 1990). The 
two different methods of tetrasporangia development are prob-
lematic, and its implication for possible generic separation needs 
to be further investigated (Ballantine and Lozada- Troche, 2008).

Of the three species in the Gulf of California, two were de-
scribed from the northern Gulf, and a third, C. parvula, is re-
portedly widespread in distribution.

KEY TO THE SPECIES OF CHAMPIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Fronds cylindrical; of open, loose, segmented branches; mostly 1.0 mm or more in diameter (0.5–2.5 mm)  . . . . . . . . . .   
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. cf. parvula

1b. Fronds compressed; of somewhat open to dense, segmented branches; mostly less than 1.0 mm wide (0.6–0.9 mm in 
width)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2a. Fronds erect; of somewhat open, distichously branched, strongly compressed branches; segments 600–1100 µm wide by 
200–350 µm high in transection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. disticha

2b. Fronds low growing (mostly repent or only partially erect); compact, dense mats of entangled, overlapping, slightly 
compressed branches (oval in transection); multi fariously branched; segments about 900 µm wide by 500 µm high in 
transection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. caespitosa

Champia caespitosa E. Y. Dawson
FIGURE 221B

Champia caespitosa E. Y. Dawson, 1944a:311, pl. 46: figs. 3, 4; 1950d:341 

[in part; not including Champia parvula]; Levring, 1960:59; Dawson, 

1963a:468 [in part; only C. caespitosa specimens]; Ramírez and Sante-

lices, 1991:294; González- González et al., 1996:190.

Algae forming low- growing, dense mats of repent to par-
tially erect, entangled and often rhizoidally adjoined, overlap-
ping branches, up to 2 cm tall. Thalli subterete in younger 
portions and slightly compressed in older portions, regularly 
constricted, hollow segments divided by septa 1 cell layer 
thick; segments oval in transection about 700–900 µm wide by 
450–500 µm high; branching multifarious; branches attached 
to other branches by numerous accessory holdfasts and to the 
substratum or other algae by several irregular, rhizoidal discs 
formed by elongation and division of surface cells. Branches 
originate primarily from internodal segments and possibly at 
septal nodes as well (Dawson, 1944a: pl. 46: fig. 3). Outer 

cortex a layer of elongated cortical cells, interspersed with 
smaller irregularly shaped cells; inner side of cortical cells oc-
casionally with secretory cells and lined with longitudinal fila-
ments bearing secretory cells.

Reproductive sporophytes and gametophytes not known.
Habitat.  On rocky shore; epiphytic on other algae, 

such as Amphiroa, Digenea, and Centroceras; mid to low 
intertidal.

Distribution.  Gulf of California: Puerto Refugio, 
Isla Ángel de la Guarda, and Isla Estanque (Islas de la Cintura). 
Eastern Pacific: Chile.

Type Locality.  Isla Estanque (Pond Island), off 
southeast end of Isla Ángel de la Guarda, Islas de la Cintura, 
Gulf of California, Mexico.

Remarks.  Champia caespitosa is separated from Gulf 
C. parvula by their habit morphology (Dawson, 1944a). Fronds of 
C. caespitosa are repent, composed of compressed branches (oval 
in transection; Dawson, 1944a, pl. 46: fig. 4) that form compact, 
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low- growing, dense mats, with fronds that abundantly produce 
rhizoidal attachment structures that make it rigid. In contrast, 
Gulf C. parvula is terete throughout, more erect, and composed 
of more open, looser, less rigid branches. Later, Dawson (1963a) 
considered Champia caespitosa to be a synonym of a broadly de-
fined C. parvula; however, others still recognized it as distinct (e.g., 
Ramírez and Santelices, 1991). The taxonomic status of the two 
described northern Gulf of California species, C. caespitosa and 
C. disticha, needs to be reinvestigated. A comparative systematic 
study using molecular markers of type locality material of these 
Gulf species and type locality material of C. parvula would help 
determine if species separation is supported.

Champia disticha E. Y. Dawson
FIGURE 221A

Champia disticha E. Y. Dawson, 1944a:310, pl. 46: fig. 5; 1950d:341 [in 

part; not including Champia parvula]; 1963a:468 [in part; only C. dis-

ticha specimens]; González- González et al., 1996:190.

Small epiphytes 5–15 mm tall; of strongly compressed, 
hollow, regularly segmented axes and branches; in transec-
tion, 600–1100 µm wide and about 350 µm tall; distichously 
branched; short branches little constricted at base, with acute 

apices; branch segments much shorter than wide and slightly 
constricted at septa; attached below by a small rhizoidal hold-
fast, and some times secondarily by rhizoidal attachments from 
branches. Branches apparently developed at both septal nodes of 
segments and between the septa (internodes) (Dawson, 1944a: 
pl. 46: fig. 5). Cortex a single layer of small, slightly elongate, 
angular cells; inner side of cortical cells lined with longitudinal 
filaments that bear secretory cells toward the hollow cavity.

Reproductive structures unknown.
Habitat.  Epiphytic on various algae, including Lau-

rencia, Corallina, and Amphiroa; mid to low intertidal.
Distribution.  Gulf of California: Puerto Refugio, 

Isla Ángel de la Guarda to Isla San Esteban (Islas de la Cintura).
Type Locality.  Isla San Esteban, Islas de la Cin-

tura, Gulf of California, Mexico.
Remarks.  Dawson (1944a) characterized Champia 

disticha, a little- known species, by its small size, strongly com-
pressed branches, and distichous branching. In species of Champia 
the origin of the branches is a character considered unique to the 
species (Ballantine and Lozada- Troche, 2008; Lozada- Troche and 
Ballantine, 2010). Since the illustration of Dawson (1944a: pl. 46: 
fig. 5) shows branches developed at the septal nodes of segments 

FIGURE 221. Species of Champia and Gastroclonium. A. Champia disticha: Holotype (after Dawson, 1944a: pl. 46: 
fig. 5). B. Champia caespitosa: Holotype (after Dawson, 1944a: pl. 46: fig. 3). C. Gastroclonium compressum: Habit 
(JN- 5234, US Alg. Coll.- 158972).



N U M B E R  9 6   •   4 4 5

and from the internodes between the septa, the manner of branch 
formation in C. disticha needs to be re- examined. Champia disticha 
somewhat resembles another flattened species, C. vieillardii Kütz-
ing (1866). Although similar in width to C. disticha (0.6–1.0 mm), 
C. vieillardii (0.7–1.5 mm) is not constricted at the septa, and it 
branches alternately to irregularly in more than one plane. Dawson 
(1963a) later considered C. disticha to be conspecific with a broadly 
defined C. parvula, but others have continued to recognize it (e.g., 
Silva et al., 1987). These two differ in that C. parvula is terete and 
usually radially alternately branched, and C. disticha is flattened and 
distichously branched. (See also Remarks for Champia caespitosa.)

Champia cf. parvula (C. Agardh) Harvey
FIGURE 222

Chondria parvula C. Agardh, 1824:207; Lozada- Troche and Ballantine, 

2010:140, fig. 18 [type specimen].

Champia parvula (C. Agardh) Harvey, 1853:76; Setchell and Gard-

ner, 1930:153; Dawson, 1944a:310; Taylor, 1945:256; Dawson, 

1950d:337, 341 [in part]; 1957c:20; 1959a:28; Levring, 1960:58; 

Dawson, 1961b:437; 1963a:468 [in part; excluding C. caespitosa and 

C. disticha], pl. 93; Huerta- Múzquiz and Tirado- Lizárraga, 1970:129; 

Chávez- Barrear, 1972b:269; Norris, 1973:15; Huerta- Múzquiz and 

Garza- Barrientos, 1975:9; Abbott and Hollenberg, 1976:565, fig. 

511; Y.- P. Lee, 1978:140, figs. 60–68, pl. IV: figs. D–F; Schnetter and 

Bula- Meyer, 1982:145, pl. 24: figs. B,C; Tseng, 1983:122, pl. 64: fig. 

2; Irvine and Guiry, 1983:78; Mendoza- González and Mateo- Cid, 

1986:425; Santelices and Abbott, 1987:9; Sánchez- Rodríguez et al., 

1989:44; Dreckmann et al., 1990:32, pl. 5: fig. 1; Ramírez and Sante-

lices, 1991:294; Serviere- Zaragoza et al., 1993a:483; Stout and Dreck-

mann, 1993:15; Mateo- Cid et al., 1993:47; Mendoza- González et al., 

1994:107; González- González et al., 1996:306; Anaya- Reyna and 

Riosmena- Rodríguez, 1996:864, tbl. 1; Riosmena- Rodríguez et al., 

1998:28; Xia and Zhang, 1999:149, fig. 87; Mateo- Cid et al., 2000:66; 

L. Aguilar- Rosas et al., 2000:131; Cruz- Ayala et al., 2001:191; 

CONANP, 2002:141; L. Aguilar- Rosas et al., 2002:234; Pacheco- Ruíz 

and Zertuche- González, 2002:468; López et al., 2004:11; Riosmena- 

Rodríguez et al., 2005a:33; Mateo- Cid et al., 2006:56; Serviere- 

Zaragoza et al., 2007:9; Pacheco- Ruíz et al., 2008:210; Lozada- 

Troche and Ballantine, 2010:139 [as “C. cf. parvula”], figs. 1–6, tbl. 3; 

Fernández- García et al., 2011:61.

Algae erect and spreading, forming soft clumps; up to 1.0(–
3.0) cm tall in the Gulf; cylindrical, of segmented hollow axes and 
branches. Hollow portions separated by transverse, monostro-
matic septa, constricted at the septal regions. Axes 1.0–2.5 mm 
in diameter; branches 0.5–1.5 mm in diameter, narrowing toward 
rounded apices. Branches originating at septal nodes of segments, 
axes irregularly alternately branched, radially arranged. Thalli at-
tached basally to substratum and may be secondarily attached 
by prostrate axes and branches in contact with substratum, host 
alga, or sea grass. Cortical layer 1–2(–3) cells thick, a mixed pat-
tern of large cells (up to about 30–40 µm in diameter by 60–80 
µm long) and frequent small spherical cells (to 10 µm in diameter) 
interspersed. Secretory cells simple, rounded, borne along mul-
tiple longitudinal filaments bordering the hollow cavities.

Tetrasporangia ovoid, 50–60 µm long, tetrahedrally di-
vided, scattered in cortex, projecting inward.. Cystocarps sessile, 
protruding, conspicuous, 800–1000 µm in diameter, with an os-
tiole. Carposporangia clavate- obconical (up to 50 µm in diam-
eter distally and up to 140 µm in length; e.g., Dawson, 1963a: pl. 
93, fig. D). Spermatangia not seen in Gulf material.

Habitat.  On rocks or epiphytic on other algae; mid 
intertidal to shallow subtidal.

Distribution.  Gulf of California: El Tornillal 
(Gulfo de Santa Clara) to San José del Cabo. Eastern Pacific: 
California Channel Islands to La Jolla (southern California); 
Baja California to Guerrero; Isla Socorro, Isla Clarión, and Isla 
San Benedicto (Islas Revillagigedo); El Salvador; Costa Rica; Isla 
Gorgona, Colombia; Ecuador; Rapa Nui (Easter Island; Isla de 
Pascua). Central Pacific: Hawaiian Islands (Abbott, 1999). West-
ern Pacific: China (Tseng, 1983; Xia and Zhang, 1999); Japan 
(I. K. Lee, 1978; Yoshida, 1998); Korea (Y.- P. Lee, 2008).

Type Locality.  “Ad Gades” (Agardh, 1824:207); 
Cádiz, Iberian Peninsula, southwestern Spain.

Remarks.  The Gulf of California specimens that 
have been identified as “Champia parvula” need to be reinves-
tigated as the worldwide, broadly defined species concept of 
C. parvula appears to represent a complex of several species 
rather than a single entity. Molecular systematic studies will help 
elucidate if there is one or more species.

Gastroclonium Kützing

Gastroclonium Kützing, 1843:441, nom. cons.

Coeloseira Hollenberg, 1941[1940]:871.

Algae consisting of an erect, solid, terete stipe and erect or 
arching branches that arise from stoloniferous or discoid hold-
fasts. Branches are terete or compressed and either short and 
vesicle- like or long and divided into segments by transverse 
septa, with segments hollow and filled with a watery mucilage. 
Branching can be dichotomous, lateral, or irregular. Thalli mul-
tiaxial in structure, with grouped apical cells at apices. Branches 
composed of an outer incomplete layer of small cortical cells 
and an inner cortex of larger cells that are lined with parallel 
longitudinal filaments bearing inwardly directed secretory cells. 
Longitudinal filaments connect with the monostromatic septa 
separating the segments.

Reproductive structures are produced only on branches. 
Life history, where known, is triphasic (Polysiphonia- type; West 
and Hommersand, 1982). Polysporangia usually of 8–16 poly-
spores, or tetrahedrally divided tetrasporangia are scattered in 
distal branches (Guiry, 1990b). Gametangial thalli are dioe-
cious. Female gametophytes are procarpic, with a 4- celled car-
pogonial branch that has two 2- celled auxiliary cell branches. 
The gonimoblast develops outward and produces large, wedge- 
shaped carposporangia directly from a large fusion cell. Cysto-
carps are scattered, protrude from the branch surface, and have 
a thick pericarp that lacks an ostiole and is without tela arach-
noidea filaments. Spermatangia are developed in superficial sori 
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on the distal branches; spermatia terminal on elongated parent 
cells borne on branched filaments produced from the cortical 
cells.

Remarks.  The solid, terete stipe and branched axes 
of Gastroclonium are the primary characters that differentiate 
it from the similar genera Chylocladia Greville in W. J. Hooker 

(1833) and Champia, both of which lack solid stipes or solid 
axes. Species of Gastroclonium occur in the North and South 
Atlantic, the Pacific Coast of North America, Gulf of California, 
Japan, China, and India.

Three species of Gastroclonium are known in the northern 
Gulf of California.

KEY TO THE SPECIES OF GASTROCLONIUM IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli 3–8 cm tall; branches more or less terete; cystocarps large, about 500 µm in diameter  . . . . . . . . . .  G. pacificum
1b. Thalli smaller, usually less than 3 cm tall; branches terete to compressed; cystocarps smaller, less than 350 µm in 

 diameter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
2a. Branches compressed; branch walls mostly 1 cell layer thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. compressum
2b. Branches terete; branch walls of 2–3 cell layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. parvum

Gastroclonium compressum (Hollenberg) C. F. Chang et  
B.- M. Xia

FIGURE 221C

Coeloseira compressa Hollenberg, 1941:874, figs. 7c,d, 13–17; Smith, 

1944:304, pl. 76: fig. 2; Dawson et al., 1960a:24; Dawson, 1961b:438; 

1963a:469, pl. 95: figs. 3, 4, 7; Abbott and Hollenberg, 1976:566, fig. 

512; Devinny, 1978:359; Pacheco- Ruíz and Aguilar- Rosas, 1984:73; 

R. Aguilar- Rosas et al., 1990:125; R. Aguilar- Rosas and Aguilar- Rosas, 

1994:523; González- González et al., 1996:192; Riosmena- Rodríguez 

et al., 2005a:33.

Gastroclonium compressum (Hollenberg) C. F. Chang et B.- M. Xia, 

1978:209, 213; Ramírez and Santelices, 1991:295; Stewart, 1991:121; 

Hughey et al., 1996:432.

Algae erect, spreading, low growing, mostly 1–2(–3) cm tall 
in the Gulf; primary axes cylindrical, solid, short, up to 7 mm 
long; branches slightly compressed, up to 1 mm wide, appear-
ing somewhat horizontal to axis, recurving toward substratum; 
attached by stoloniferous base; and where downward- curving 
branch apices contact substratum, a new thallus may develop 
at contact point. Hollow tubular branches divided by septa into 
regular segments, constricted at septa; branches simple or with 
a few short branchlets on side away from substratum. Outer 
cortex a continuous single cell layer, with an incomplete layer 
of slender, longitudinal filaments connecting to outer cells and 
bearing secretory cells.

Polysporangia globose, divided into 12–16 polyspores; scat-
tered in upper portion of branches. Cystocarps scattered, pro-
truding beyond surface of branches, 300–350 µm in diameter; 
without an ostiole. Spermatangia unknown in Gulf of California 
specimens.

Habitat.  On rocks or tidal platform or sometimes 
epiphytic or entangled with other algae; mid intertidal to shallow 
subtidal, down to 2 m depths.

Distribution.  Gulf of California: Playa Las Con-
chas (Playa Estación), Puerto Peñasco, to Isla Estanque (Islas de 
la Cintura). Eastern Pacific: Pacific Grove (central California) to 
Bahía de Ballenas (Baja California Sur); Islas Todos Santos (off 
Ensenada), Baja California; Chile.

Type Locality.  Corona del Mar, Orange County, 
southern California, USA.

Remarks.  Intertidal specimens of Gastroclonium 
compressum from Puerto Peñasco (JN- 5129, JN- 5234 ) and the 
south end of Isla Estanque (JN- 5599) establish its presence in the 
northern Gulf of California. Northern Gulf G. compressum oc-
curs in the intertidal to shallow subtidal, whereas in Pacific Mex-
ico, it has been collected from 19 m depths in a large kelp bed off 
Islotes Chester, in the vicinity of Punta Eugenia (“San Eugenio”), 
Baja California Sur (Dawson, 1963a). Some Pacific Mexico Gas-
troclonium compressum are similar to G. cylindricum Santelices, 
I. A. Abbott et M. E. Ramírez (1989). Endemic to central Chile, 
it differs primarily in having cylindrical branches throughout 
and branch walls of 2–4 cell layers.

Gastroclonium pacificum (E. Y. Dawson) C .F. Chang et  
B.- M. Xia

FIGURE 223

Coeloseira pacifica E. Y. Dawson, 1950a:343, fig. 2; 1961b:438; 1963a:469, 

pl. 94: figs. 1, 2; 1966a:25; González- González et al., 1996:192.

Gastroclonium pacificum (E. Y. Dawson) C. F. Chang et B.- M. Xia, 

1978:209; Yoshida, 1998:835, fig. 3- 76E; Pacheco- Ruíz and 

Zertuche- González, 2002:468; Mateo- Cid et al., 2006:56; Pacheco- 

Ruíz et al., 2008:210.

Gastroclonium clavatum sensu Dawson, 1944a:312 [non Gastroclonium 

clavatum (Roth) Ardissone, 1883:322].

Gastroclonium ovale sensu Okamura, 1907:74, pl. 17: figs. 1–10; 1936:688, 

fig. 2 [non Gastroclonium ovale (Hudson) Kützing, 1843:441, which 

is now Gastroclonium ovatum (Hudson) Papenfuss, 1944b:344; basi-

onym: Fucus ovatus Hudson, 1762:468].

Algae erect, 3–8(–12) cm tall; 1 or more partially erect, 
arching, simple to multibranched, solid, cylindrical axes develop 
from stoloniferous basal branches and produce septate, tubular, 
hollow branches, 1–2 mm in diameter; branches often with sec-
ondary branches. Branch walls of 2–3 cell layers; outermost cor-
tical cells slightly anticlinally elongate.

Polysporangia scattered in outer wall of branches. Cysto-
carps protruding, basally somewhat constricted; about 500 µm 
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in diameter, without an ostiole; carpospores 100 µm long, 20–50 
µm in diameter. Spermatangia in a superficial layer over the 
upper portions of branches.

Habitat.  On sand flats and on rocks and in crevices 
and tide pools; mid to low intertidal.

Distribution.  Gulf of California: Bahía La Choya 
(Bahía Cholla) and Playa Tucson, Puerto Peñasco, to Bahía Bo-
cochibampo, Sonora. Western Pacific: Japan.

Type Locality.  Bahía Bocochibampo, near Guay-
mas, Sonora, Gulf of California, Mexico.

Remarks.  Within the Gulf of California, Gastroclo-
nium pacificum is possibly restricted in distribution to the north-
ern Gulf. A single polysporic specimen that apparently lacked a 
solid axis from Punta Los Frailes (Baja California Sur) was also 
tentatively referred to G. pacificum (Dawson, 1963a, as “Coelo-
seria pacifica”); therefore, its southern Gulf distribution needs to 
be confirmed. It is also reported in Japan.

Gastroclonium parvum (Hollenberg) C. F. Chang et B.- M. Xia
Coeloseira parva Hollenberg, 1941:871, figs. 7a,b, 8–12; Dawson, 

1961b:438; 1963a:470, pl. 86: fig. 4, pl. 95: fig. 6; Abbott and Hollen-

berg, 1976:566, fig. 513; L. Aguilar- Rosas, 1981:94; Pacheco- Ruíz and 

Aguilar- Rosas, 1984:73; Stewart and Stewart, 1984:144; L. Aguilar- 

Rosas et al., 1985:125; Mendoza- González and Mateo- Cid, 1986:425; 

Sánchez- Rodríguez et al., 1989:44; González- González et al., 1996:192.

Gastroclonium parvum (Hollenberg) C. F. Chang et B.- M. Xia, 1978:209; 

Stewart, 1991:121; Ramírez and Santelices, 1991:296; Mateo- Cid and 

Mendoza- González, 1994b:40; L. Aguilar- Rosas et al., 2000:131.

Algae of 1 or more erect individuals or in clumps, 2.0–3.0 cm 
tall, or forming dense mats (to 10 cm wide); erect, branched axes 
above unbranched or divided solid stipes (up to 1.0 mm in diam-
eter) developed from a small discoid holdfast or from basal sto-
loniferous branches. Branching multifariously, branches terete, 
tubular; constricted septate branches, 1.0–1.5 mm in diameter, 
simple to repeatedly branched; branch walls of 2–3 cell layers; 
outermost cells 20–25 µm in diameter; inner cells 120–145 µm 
long, 60–70 µm in diameter, lined with few longitudinal fila-
ments bearing secretory cells (gland cells).

Polysporangia 80–120 µm in diameter, divided into 12–16 
polyspores, scattered in walls of septate branches. Cystocarps 
prominent, subglobose, mostly 280–300 µm in diameter, with-
out an ostiole; developed on septate branches. Spermatangia 
unknown.

Habitat.  On rocks, sometimes among algal turf; mid 
to low intertidal, probably also shallow subtidal.

Distribution.  Gulf of California: Puertecitos; 
Roca Rojo, Bahía Kino. Eastern Pacific: Pacific Grove (central 
California); Redondo Beach, southern California to Playa Los 
Cerritos (south of Todos Santos), Baja California Sur; Isla Gua-
dalupe; Isla Cedros; Chile.

FIGURE 223. Gastroclonium pacificum: Habit (EYD- 1808, US Alg. Coll.- 207564).



N U M B E R  9 6   •   4 4 9

Type Locality.  Intertidal rocks; Redondo Beach, 
Los Angeles County, southern California, USA.

faucheaceae

Faucheaceae I. M. Strachan, G. W. Saunders et Kraft in Saunders et al., 

1999:36 [non Gloiocladiaceae Harvey, 1836:160, as “Gloiocladeae,” 

which is based on Gloiosiphonia Carmichael in Berkeley, 1833:45, and 

not on Gloiocladia].

Algae are constructed with an assortment of different ana-
tomical structures. Internally, some have a solid, pseudopar-
enchymatous medulla, whereas in other members the medulla 

is hollow. The cortex may be either thin and of small cells or 
thicker, with numerous cells in anticlinal rows.

Tetrasporangia are cruciately to irregularly divided and 
borne terminally or laterally. Gametophytes are monoecious 
or dioecious. Female gametophytes are procarpic; carpogonial 
branches are three- celled. Gonimoblasts are globular, composed 
of several gonimolobes, with most of their cells developing into 
carposporangia. The fusion cell is narrow. Well- developed tela 
arachnoidea (network of slender stellate cells that look like spi-
derwebs) filaments surround the carposporophyte.

Two genera of the Faucheaceae are represented in the north-
ern Gulf of California.

KEY TO THE GENERA OF FAUCHEACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli not mucilaginous; dichotomous branches remaining free (not anastomosing)  . . . . . . . . . . . . . . . . . .  Gloiocladia
1b. Thalli mucilaginous; abundantly dichotomously to subdichotomously branched; branches anastomosing  . . . . . . . . . . .   

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gloioderma

Gloiocladia J. Agardh

Gloiocladia J. Agardh, 1842:87; J. Agardh, 1851:246; Rodríguez- Prieto et 

al., 2007:156.

Fauchea Montagne et Bory de Saint- Vincent in Montagne, 1846b:64; Kylin, 

1956:330.

Algae are erect or prostrate, terete, compressed, or flattened, 
variously branched fronds that are attached to the substratum by 
a discoid holdfast and secondarily by marginal haptera. Branch-
ing is usually radially or complanately branched, but some are 
subdichotomously or pinnately branched. The Gulf of California 
species are mostly repeatedly, dichotomously branched (not al-
ways clear). Thalli are multiaxial in construction and solid. The 
medulla is composed of large, colorless cells (elongated in longi-
tudinal section), and smaller secondary medullary cells may be 
present. Rhizoidal filaments that are issued from inner cortical 
or outer medullary cells may be present in the medulla, usually 
in the basal portions of the thallus. The inner subcortex is of 
smaller, ovoid to angular cells that are interconnected by nu-
merous secondary pit connections. The outer cortical filaments 
arise from the subcortex, composed of simple or pseudodichoto-
mously branched anticlinal rows of small cells that are without 
lateral secondary pit connections.

Tetrasporangia are ovoid, oblong, or fusiform, cruciately, 
decussately cruciate, or irregularly divided, and scattered or 
either within slightly elevated nemathecial sori or in distinctly 
raised nemathecia. Gametophytes are monoecious or dioecious. 
Female gametophytes are procarpic, with a three- celled carpo-
gonial branch that either lacks or has a lateral sterile cell on the 
first cell of the carpogonial branch, borne on a supporting cell, 
which also bears a two- celled auxiliary cell branch (auxiliary 
parent cell and an auxiliary cell). After fertilization, the carpo-
gonial branch cells fuse and connect to the auxiliary cell, which 
divides transversely to form a primary gonimoblast cell. A fusion 
cell is formed by the coalescence of the auxiliary and auxiliary 

parent cell and the fused cells of the carpogonial branch and 
the surrounding cells; the supporting cell may also sometimes 
participate in the fusion process. Only the supporting cell of the 
fusion cell remains discernible; other cells forming the fusion cell 
become unrecognizable as the structure matures. The gonimo-
blast is produced from the distal end of the primary gonimoblast 
cell, above a spherical mass of nutritive cells, and generates elon-
gated lobes of ovoid carposporangia that are surrounded by tela 
arachnoidea (a network of persistent spiderweb- like filaments) in 
the cystocarp. Cystocarps are protruding, globose, and ostiolate, 
with surfaces that may be smooth (without ornamentation) or, 
in some species, coronate and either sessile or borne substipitate 
along the margins or scattered over the thallus surface. Sper-
matangia cut off singly or in pairs from spermatangial parent 
cells that arise from outer cortical cells, forming superficial sori 
(after Rodríguez- Prieto et al., 2007).

Remarks.  Species of Gloiocladia occur mostly in 
warm- temperate to tropical seas, although a few are known in 
cold- temperate waters. Ballantine and Norris (1989) noted that 
the species cannot be distinguished by only using the characters 
of thallus shape and branching.

The closely related genera Gloiocladia and Fauchea had 
been separated on morpho lo gi cal characters (e.g., Irvine and 
Guiry, 1980; Norris, 1991). The respective type species for 
these two genera—Gloiocladia furcata (C. Agardh) J. Agardh, 
1842 [basionym: Chondria furcata C. Agardh, 1827)] and Fau-
chea repens (C. Agardh) Montagne et Bory de Saint- Vincent in 
Montagne, 1846b [basionym: Sphaerococcus repens C. Agardh, 
1823, which is now Gloiocladia repens (C. Agardh) Sánchez et 
Rodríguez- Prieto]—were shown to be congeneric by Rodríguez- 
Prieto et al. (2007). Because Gloiocladia is the oldest validly 
published name, other species referred to “Fauchea” will require 
generic reassessment and molecular confirmation.

Three species of Gloiocladia are known in the Gulf of Cali-
fornia; all of them are currently considered to be endemic species.
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KEY TO THE SPECIES OF GLOIOCLADIA IN THE GULF OF CALIFORNIA

1a. Thalli forming dense clumps of short, congested, often overlapping branches; branches 3–5 mm wide . . . . . .  G. mollis
1b. Thalli openly branched (not in dense clumps); branches narrower, mostly 2–3 mm wide  . . . . . . . . . . . . . . . . . . . . . .  2
2a. Branches mostly 2.0–2.5 mm wide; branching generally 3–5 times at intervals of 1–2 cm; cystocarps distinctly coronate, 

with horn- like projections up to 1 mm long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. hoshawii
2b. Branches mostly 2.0–4.0 mm wide; branching generally 4–11 times at intervals of (1)2–4 cm; cystocarps with smooth 

surface (not ornamented)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. sefferi

Gloiocladia hoshawii (E. Y. Dawson) J. N. Norris, comb. nov.
FIGURE 224

Fauchea hoshawii E. Y. Dawson, 1966b:64, fig. 5 [type specimen]; González- 

González et al., 1996:201; Pacheco- Ruíz and Zertuche- González, 

2002:468; Pacheco- Ruíz et al., 2008:210.

Algae erect, up to 5 cm tall; fronds lubricous, of narrow, 
strap- like dichotomous branches, 2.0–2.5 mm wide; 3–4(–7)  
times divided, mostly at intervals of (0.5–)1–2 cm; upper branches 
narrower, ultimate branches 1 mm wide below bifurcate apices; 
branch angles wider in lower portions, narrowing in upper por-
tions; attachment structures not known. Transection about 300 
µm thick, medulla pseudoparenchymatous and compact, of large 
hyaline ovoid cells; cortex of anticlinal rows of small cells.

Tetrasporangia ovoid, cruciately divided, small, 24–35 µm 
long, (10–)12–15 µm in diameter; among modified cortical fila-
ments (slightly longer as cortical cells become more elongate), cre-
ating a slightly elevated nemathecial sori borne on one side of a 
branch (Figure 224C). Cystocarps borne along margins; about 750 
µm in diameter; distinctly coronate, with 3–5 straight or curved 
horn- like projections up to 1 mm or more in length; tela arachnoi-
dea surround carposporophyte. Spermatangia not known.

Habitat.  On rocks; subtidal, down to at least 21 m 
depths.

Distribution.  Gulf of California: Islas de Los Ge-
melos (Islas Los Hermanitos), off Bahía de Los Ángeles; Isla San 
Pedro Nolasco.

Type Locality.  Isla San Pedro Nolasco, off Guay-
mas, Sonora, Gulf of California, Mexico.

Remarks.  A northern Gulf of California endemic, 
Gloiocladia hoshawii is easily recognized from the other Gulf 
species of Gloiocladia by its distinctly ornamented, coronate 
cystocarps. Tetrasporophytes are reported for the first time 
from subtidal collections from Islas de Los Gemelos (JN- 3008, 
US Alg. Coll.- 159134 ). This species was named for Robert W. 
Hoshaw (University of Arizona), phycologist, teacher, and men-
tor, who supported and encouraged studies of the Gulf of Cali-
fornia marine algae.

Gloiocladia mollis (M. Howe) J. N. Norris, comb. nov.
FIGURE 225

Fauchea mollis M. Howe, 1911:507, pl. 32, pl. 33: fig. 6; Dawson, 

1944a:304; 1961b:435; 1963a:440, pl. 78: fig. 2; González- González 

et al., 1996:201.

Algae low growing, forming a dense clump, 6–9 cm wide; of 
dichotomous branches developed centrally and growing radially 
outward, more or less overlapping; outer portions of branches 

becoming erect, short and polychotomous, with segments 3–5 
mm wide; outermost segments very short, rounded lobes, 1.5–
2.0 mm wide. Branches 165–350 µm thick; medulla pseudopar-
enchymatous of 2–3 layers of large cells, 75–275 µm in diameter.

Tetrasporangial thalli (apparently immature) with cortex of 
4–5 cell layers; small cortical cells 5–9 µm in diameter. Gam-
etangial thalli of type (apparently immature; queried by Dawson, 
1963a) with cortex of 2 layers of small cells, 5–9 µm tall and 5–9 
µm in diameter (after Dawson, 1963a).

Habitat.  On rocks; subtidal, dredged at 10–40 m 
depths.

Distribution.  Gulf of California: Isla San Esteban; 
La Paz.

Type Locality.  “Apparently dredged, vicinity of La 
Paz,” Baja California Sur, Gulf of California, Mexico (Dawson, 
1963a:441).

Remarks.  Dawson (1963a, as “Fauchea mollis”) 
noted the structure of the Isla San Esteban Gloiocladia mollis was 
very close to his understanding of the genus Fauchea (cf. Kylin, 
1931). The finding of mature gametangial thalli, as well as tet-
rasporangial thalli, is needed to confirm the generic placement of 
this Gulf species and its relationship to Pacific coast Gloiocladia 
laciniata (J. Agardh) Sánchez et Rodriguez- Prieto (Rodriguez- 
Prieto et al., 2007; basionym: Fauchea laciniata J. Agardh, 1885).

Gloiocladia sefferi (M. Howe) J. N. Norris, comb. nov.
FIGURE 226

Fauchea sefferi M. Howe, 1911:506, fig. 31; Dawson, 1944a:304; 

1961b:455; 1963a:441, pl. 78: fig. 1; 1966b:64; González- González 

et al., 1996:201; CONANP, 2002:141; Pacheco- Ruíz and Zertuche- 

González, 2002:468; Pacheco- Ruíz et al., 2008:210.

Algae erect, up to 12 cm tall; of narrow, strap- like dichot-
omous to subdichotomous branches of similar width through-
out, (1–)2–4 mm wide, more or less divaricately branched 4–11 
times, mostly at (1–)2–4 cm intervals, with smooth margins; 
ultimate segments abruptly tapering to blunt to semiacute api-
ces; attached by small, irregularly discoid holdfast. Transection 
150–400 µm thick; medulla of 4–6 irregular rows of pseudopar-
enchymatous cells, 70–100 µm in diameter; abrupt transition to 
subcortex of 1–2 layers of small, pigmented cells, wider than 
tall, about 10 µm wide; outer cortex of anticlinal rows of 4–8, 
pigmented cortical cells, 3–8 µm in diameter.

Tetrasporangial thalli unknown. Cystocarps relatively 
sparse on margins; sessile, subspherical, 600–700 µm in diam-
eter, noncoronate (lack ornamentation); tela arachnoidea sur-
round the carposporophyte. Spermatangial thalli unknown.
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Habitat.  On rocks; subtidal, 8–14 m (also dredged 
to 40 m depths).

Distribution.  Gulf of California: Isla Estanque 
(off southeast end of Isla Ángel de la Guarda), Isla San Esteban 
and Isla San Lorenzo (Islas de la Cintura); Isla Coronado (Isla 
Smith), off Bahía de Los Ángeles; Puerto Escondido to La Paz.

Type Locality.  “Apparently dredged, vicinity of La 
Paz,” Baja California Sur, Gulf of California, Mexico (Dawson, 
1963a:441).

Remarks.  Specimens from the subtidal off the north 
end of Isla Coronado (JN- 4336, US Alg. Coll.- 159135) have the 
prominent, smooth (nonornamented) cystocarps, with a small 

FIGURE 224. Gloiocladia hoshawii: A. Thallus with marginal cystocarps that are adorned with straight or curved coronate “horns.” Inset: 
Detail of coronate horns on cystocarps (holotype: R. Hoshaw & E. Y. Dawson, s.n., US Alg. Coll.- 40926). B. Habit of tetrasporangial thallus 
(JN- 3008, US Alg. Coll.- 159134). C. Transection of branch with tetrasporangial sori in modified cortex. D. Transection of branch (C, D, JN- 
3008, US Alg. Coll. microscope slides 4595 and 4596).
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(2007) and Dalen and Saunders (2007) concluded that Gloio-
derma should be reinstated.

For now, the Gulf of California species is considered to be-
long to Gloioderma, until the generic status of Gulf G. conjuncta 
can be further investigated with the finding of carposporangial 
and spermatangial thalli and with new anatomical and molecu-
lar data. If the Gulf G. conjuncta proves to be a distinct genus, 
then the name Estebania Setchell et N. L. Gardner (1924) would 
be available for consideration.

There is one species of Gloioderma represented in the north-
ern Gulf of California.

Gloioderma conjuncta (Setchell et N. L. Gardner) E. Y. 
Dawson

FIGURE 227

Estebania conjuncta Setchell et N. L. Gardner, 1924:783, pl. 25: figs. 35, 36, 

pls. 85, 86; Dawson, 1944a:281.

Gloioderma conjuncta (Setchell et N. L. Gardner) E. Y. Dawson, 1959a:26; 

1961b:435; 1963a:442, pl. 79; 1966a:27; Norris, 1973:14; González- 

González et al., 1996:212; CONANP, 2002:141; Pacheco- Ruíz and 

Zertuche- González, 2002:468; Mateo- Cid et al., 2006:52; Pacheco- 

Ruíz et al., 2008:210.

Gloiocladia conjuncta (Setchell et N. L. Gardner) R. E. Norris, 1991:592.

Algae erect, of flattened, branched, strap- like fronds, mostly 
4–5(–8) mm wide, up to 70 cm in length; divaricately dichoto-
mously branched (easily seen in upper [distal] growing portions); 
extensively branched and developing into distinctive anasto-
mosing fronds with open spaces between branches formed by 
coalescing of developing branches; initially, openings less than 
0.5 mm in diameter, becoming much larger, up to 2(–5) cm in di-
ameter as branches grow, anatomoses often becoming torn open; 
thallus firm with a slippery mucilaginous texture, iridescent light 
greenish rose or yellowish to coral- red (drying reddish orange 
to brick brown); usually entangled, attachment not fully under-
stood or apparently attached where branches contact host alga. 
Medulla initially (young developing thalli) of 1–2 layers of large, 
thick- walled, ovoid cells, up to 200 µm in diameter; later, central 
medulla develops intertwined, branched medullary filaments, 
3–4 µm in diameter; thin filaments becoming dense; medullary 
filaments surrounded by 2(–3) layers of large, ovoid medullary 
cells that grade into outer medulla; inner cortex of (1–)2–3 layers 
of small, thin- walled cells; outer cortex of anticlinal rows of 4–7 
subspherical cells, each 4–6 µm in diameter.

Asexual reproduction by fragmentation; drifting portions 
becoming entangled with other algae. Tetrasporangia cruciately 
divided; developed in inner cortical layers; scattered over both 
thallus surfaces. Gametangial thalli unknown.

Habitat.  Usually epiphytic or entangled with other 
algae; sometimes free floating or also apparently occasionally on 
rocks; shallow subtidal, down to 40 m depths.

Distribution.  Gulf of California: Puerto Peñasco 
to Isla San Pedro Mártir; Puerto Refugio, Isla Ángel de la Guarda 
and Isla San Esteban (Islas de la Cintura) to Bahía Agua Verde; 
Isla de Tortuga, about 24.1 km (15 miles) northeast of Isla San 
Marcos (Baja California Sur).

Type Locality.  Isla San Esteban, Islas de la Cin-
tura, Gulf of California, Mexico.

Remarks.  The Gulf endemic Gloioderma conjuncta, 
with its slippery texture, extensively branched, distinctive anasto-
mosing fronds with open spaces (holes) formed by the coalescing of 
developing branches, is unique among the Gulf of California algae.

lomentariaceae

Lomentariaceae J. Agardh, 1876:606, 630, nom. cons.; Saunders et al., 

1999:35.

Chondrosiphonaceae Kützing, 1843:438, nom. rej.

Algae are soft and flaccid, semicartilaginous to rigid, and op-
positely, alternately, or irregularly branched; axes and branches 
are terete to compressed; thalli are entirely solid or partially to 
mostly hollow, with polystromatic partitions (septa) dividing the 
hollow space. Thalli are multiaxial in structure, with a cortex of 
one to several cell layers; the medulla is either compact to loosely 
aggregated and solid throughout, of larger, elongated cells, or 
is hollow with pseudoparenchymatous septa, and a network of 
loosely arranged, narrow, longitudinal filaments peripherally lin-
ing the hollow central cavities.

Life histories, where known, involve isomorphic sporo-
phytes and gametophytes. Tetrasporangia are tetrahedrally 
(or infrequently cruciately) divided, borne terminal on cortical 
cells, developed within sori associated with sterile filaments, 
in depressions or cavities in branches or branchlets or in swol-
len branch apices. Gametophytes are dioecious. Carpogonial 
branches are three- celled, borne on a supporting cell that also 
bears one to two two- celled auxiliary cell branches (procarpic). 
The gonimoblast develops from the basal fusion cell. Nearly all 
of the gonimoblast cells become carposporangia. Cystocarps, 
with a cortical pericarp and ostiole, protrude above the thallus 
surface and are scattered over the branches. Spermatangia are 
developed from initials that are cut off from outer cortical cells 
in inconspicuous sori on thallus surface or in swollen branch 
apices.

Two genera of the Lomentariaceae occur in the northern 
Gulf of California.

KEY TO GENERA OF THE LOMENTARIACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Axes and branches wiry, stiff, terete, less than 1 mm in diameter; internally solid, with a medulla of loose to compact, 
longitudinal filaments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ceratodictyon

1b. Axes and branches flaccid to semicartilaginous, terete to compressed, most greater than 1 mm in diameter; internally with 
hollow portions separated by polystromatic partitions (multiple cell layers)  . . . . . . . . . . . . . . . . . . . . . . . .  Lomentaria
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FIGURE 227. Habits of Gloioderma conjuncta: A. Habit with more open 
branching pattern (D. Bean, s.n., US Alg. Coll.- 94253). B. Branching of 
anastomosing frond with open spaces (holes) formed by the coalescing of 
two branches (JN- 5276, US Alg. Coll.- 159529).
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Ceratodictyon Zanardini

Ceratodictyon Zanardini, 1878:36.

Gelidiopsis F. Schmitz, 1895:148.

Algae are erect, composed of thin, terete, or subcylindrical 
(sometimes to compressed) cartilaginous axes that are subdichot-
omously to irregularly branched, with rounded apices, and arise 
from prostrate stoloniferous branch systems. Axes and branches 
are often entangled, sometimes anastomosing (in a few species), 
and often form clumps or are mat- like. Thalli are multiaxial in 
construction, with a medulla composed of slender, elongated fila-
ments that become larger and increasingly elongate toward the 
center (seen in longitudinal section). The cortex has one to sev-
eral layers of smaller cuboidal or rectilinear cortical cells.

Reproductive structures are on swollen terminal branches. 
Tetrasporangia are regularly or irregularly cruciately divided, 
within terminal nemathecia that completely encircle the terete 
unbranched fertile axes. Tetrasporangia initials are formed ter-
minally in a lateral position. Gametangial thalli are dioecious. 
Procarpic; carpogonial branches are three- celled, borne on a 
slightly enlarged supporting cell with a two- celled auxiliary cell 
branch. After presumed fertilization, the initial division of the 
zygote is oblique or nearly longitudinal. The gonimoblast devel-
ops outward from a fusion cell that remains as a large colum-
nar structure within the cystocarp. Carposporangia are borne 
in short terminal chains on gonimoblast filaments, most develop 
synchronously in a single gonimolobe, and tela arachnoidea are 

absent. Cystocarps have an ostiole and are mostly in groups on 
the branches, each conspicuously protruding outward. Sper-
matangia develop from spermatangial initials that are produced 
from cortical cells.

Remarks.  Some of the species are free- living, 
others grow symbiotically within sponges. In describing the 
genus, Gelidiopsis, Schmitz (1895a) recognized its similarities 
to Ceratodictyon Zanardini (1878). Although much later Nor-
ris (1987b) would consider Gelidiopsis to be congeneric with 
Ceratodictyon, Price and Kraft (1991) suggested that the two 
should be retained as separate genera. More recent molecular 
systematic studies of Le Gall et al. (2008) included some spe-
cies of Ceratodictyon and provided support to Norris’ (1987b) 
merging of the two genera.

Ceratodictyon (as Gelidiopsis) has an interesting history of 
familial placement. Primarily on the basis of its usual lack of 
reproduction and habit resemblance to Gelidium, some placed it 
as Gelidiopsis in the Gelidiaceae (e.g., Dawson, 1953a; Taylor, 
1960). Kylin (1956) placed the genus in the Gigartinales. Subse-
quently, Dawson (1961a) and, later, Norris (1987b), after study-
ing the generitype, Gelidiopsis variabilis, considered the genus in 
the Gracilariaceae, whereas Price and Scott (1992) placed it in 
the Rhodymeniaceae. The molecular systematic studies of Saun-
ders et al. (1999) showed the now congeneric Ceratodictyon and 
Gelidiopsis should be placed in the Lomentariaceae.

Two species of Ceratodictyon are known in the northern 
Gulf of California.

KEY TO THE SPECIES OF CERATODICTYON IN THE NORTHERN GULF OF CALIFORNIA

1a. Thalli short, up to 6 cm tall; with narrow branches, 250–400 µm in diameter  . . . . . . . . . . . . . . . . . . . . . . . .  C. tenuis
1b. Thalli taller, up to 20 cm tall; branches wider, 500–850 µm in diameter  . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. variabile

Ceratodictyon tenuis (Setchell et N. L. Gardner) J. N. Norris, 
comb. nov.

Gelidiopsis tenuis Setchell et N. L. Gardner, 1924:749, pl. 22: fig. 2; Dawson, 

1944a:264, pl. 70: fig. 1; 1949c:246; 1953a:85; 1957c:16; 1959a:20; 

1961a:201, pl. 9: fig.1; 1961b:429; Huerta- Múzquiz and Tirado- 

Lizárraga, 1970:128; Chávez- Barrear, 1972b:268; Huerta- Múzquiz 

and Garza- Barrientos, 1975:9; Huerta- Múzquiz and Mendoza- 

González, 1985:50; Mateo- Cid and Mendoza- González, 1992:20; 

Mendoza- González and Mateo- Cid, 1992:19; Serviere- Zaragoza et al., 

1993a:483; León- Tejera et al., 1993:200; Mateo- Cid et al., 1993:48; 

Mendoza- González et al., 1994:107; González- González et al., 

1996:204; Cruz- Ayala et al., 2001:191; CONANP, 2002:139; López 

et al., 2004:11; Serviere- Zaragoza et al., 2007:10; Benecker, 2009:CD- 

Rom p. 64.

Gelidiopsis variabilis sensu Fernández- García et al., 2011:62 [non Gelidiop-

sis variabilis (Greville ex J. Agardh) Schmitz, 1895:148].

Algae up to 6 cm tall, of erect, terete to compressed axes and 
branches, 250–400 µm in diameter; subdichotomously to irregu-
larly branched, usually at 2–10 mm intervals; apices rounded; 
thallus base of loosely entangled, horizontal stoloniferous axes, 

up to 500 µm in diameter, attached at various points by small 
discs. Medulla a central core of narrow elongated cells, 8–9 µm 
in diameter, 90–135 µm long; outward surrounded by wider and 
shorter medullary cells, up to 30 µm in diameter; merging into 
a cortex of 2–3 layers; outermost cortical layer of small cells, 
mostly about 8 µm in diameter.

Reproduction not known in the Gulf of California.
Habitat.  On rocks or loosely aggregated rock and 

sand or on crustose corallines; intertidal, also dredged down to 
40 m depths (Dawson, 1953a).

Distribution.  Gulf of California: Guaymas to San 
José del Cabo; Mazatlán, Sinaloa to Nayarit. Eastern Pacific: Isla 
Socorro and Isla Clarión (Islas Revillagigedo); Jalisco to Oaxaca; 
El Salvador; Costa Rica; Nicaragua; Panama.

Type Locality.  Santa Rosalía, Baja California Sur, 
Gulf of California, Mexico.

Remarks.  Ceratodictyon tenuis is similar in habit to 
C. variabile but smaller in overall size, including the diameter 
of its branches (Dawson, 1953a). Comparisons of reproductive 
structures, once they are found in Gulf specimens, are needed, as 
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well as molecular analyses of Gulf C. tenuis and Gulf C.variabile, 
to help elucidate their taxonomic status and relationship to type 
locality C. variabile.

Ceratodictyon variabile (Greville ex J. Agardh) R. E. Norris
FIGURE 228

Gelidium variabile Greville ex J. Agardh, 1851:468; Kützing, 1869:9, pl. 23: 

figs. c,d.

Ceratodictyon variabile (Greville ex J. Agardh) R. E. Norris, 1987a:243, figs. 

1–9; Le Gall et al., 2008:1567.

Gelidiopsis variabilis (Greville ex J. Agardh) Schmitz, 1895:148; Feldmann, 

1931:156, fig. 2B; Dawson, 1944a:225, pl. 70: fig. 1; 1953a:86; 

1960b:38; 1961a:201, pl. 9: fig.2; 1961b:429; 1966a:21; Santelices 

and Abbott, 1987:9; Norris, 1985d:212; Sánchez- Rodríguez et al., 

1989:44; Ramírez and Santelices, 1991:273; Mateo- Cid and Mendoza- 

González, 1992:20; Mendoza- González and Mateo- Cid, 1992:19; 

Serviere- Zaragoza et al., 1993a:483; Mendoza- González et al., 

1994:107; González- González et al., 1996:204; Abbott, 1999:222, fig. 

61C,D; Mateo- Cid et al., 2000:65; L. Aguilar- Rosas et al., 2000:131; 

Mateo- Cid et al., 2006:56; Y.- P. Lee, 2008:415, figs. A–C.

Acrocarpus gracilis Kützing, 1849:761.

Gelidiopsis gracilis (Kützing) Feldmann, 1931:157; Yoshida, 1998:853.

Algae erect, up to 20 cm tall; of wiry, stiff, terete to some-
times slightly compressed axes, 500–850 µm in diameter; subdi-
chotomously, irregularly alternately, or more or less oppositely 
branched; axes arising from loosely entangled, stoloniferous 
basal axes that attach by small discs. Medulla solid, of closely 
packed cells; central cells 10–15 µm in diameter, 150–280 µm 

FIGURE 228. Ceratodictyon variabile: Habit, from a clump of rigid, wiry thalli (JN- 6087, US Alg. Coll.- 159333). 
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long (in longitudinal section); becoming slightly wider outward, 
with medullary cells 15–20 µm in diameter and shorter, 45–80 
µm long. Cortex of 2–3 layers of squarish cells, up to 8.0 µm in 
diameter; outermost cells, slightly flattened.

Tetrasporangial and gametangial thalli unknown in the Gulf 
of California. Tetrasporangia as reported elsewhere: with cruci-
ately arranged spores, among slender filaments; in wide, swollen 
arrowhead- shaped sori borne terminal on tetrasporangial branch-
lets (after Abbott, 1999). Carpogonial branches (Norris, 1987a) and 
cystocarps have been reported elsewhere (see Price and Kraft, 1991).

Habitat.  On rocks and tidal platforms; mid inter-
tidal to shallow subtidal, down to 1.5 m depths.

Distribution.  Gulf of California: Puerto Peñasco 
to Cabeza Ballena; Mazatlán, Sinaloa to Nayarit. Eastern Pacific: 
Bahía Magdalena, Baja California Sur; Jalisco to Colima; Rapa 
Nui (Easter Island; Isla de Pascua). Central Pacific: Hawaiian 
Islands. Western Pacific: Japan; Korea; Vietnam.

Type Locality.  Madras (now Chennai), Tamil 
Nadu, southeastern India.

Remarks.  Northern Gulf specimens appear to be in 
agreement with Ceratodictyon variabile but should be tested and 
compared to type locality materials of G. variabile, the smaller 
Gulf of California C. tenuis, and to the generitype C. spongiosum 
(Zanardini, 1878) from Indonesia (Silva et al., 1996a). Speci-
mens of “G. variabilis” from Isla San Pedro Nolasco were noted 
by Dawson (1959a:20) to have “compressed branches and axes 
and occasional opposite branches” and should be reexamined.

Lomentaria Lyngbye

Lomentaria Lyngbye, 1819:101.

Algae are usually erect, but some may be repent or partly 
prostrate, composed of terete to compressed axes that are 
variously branched; branches are hollow with solid septa, and 
branch tips are rounded. Multiaxial in construction, thalli have 
a cortex of one to three cell layers and medulla of three to six cell 
layers, with hollow cavities lined with a network of longitudinal 

elongated medullary cells. Medullary cells become compacted 
into transverse polystromatic partitions (septa) at various inter-
vals. Some species have multilayered septa that separate the hol-
low space into segments (sometimes constricted); other species 
have septa that only occur at branch bases. Secretory cells are 
borne on the medullary filaments, on the inward side facing the 
mucilage filled cavity.

Life histories, where known, include isomorphic tetraspo-
rophytes and gametophytes. Tetrasporangia are tetrahedrally 
divided, borne within sunken sori formed by depressions as the 
cortex infolds, and cut off thallus inward from small cells lining 
the depressions. Gametophytes are typically dioecious but are 
monoecious in a few species. Carpogonial branches are three- 
celled, with one or two (one of which is nonfunctional) auxiliary 
cell branches composed of two cells. Gonimoblast filaments de-
velop outward from a columnar fusion cell, with most of their 
cells forming carposporangia. Cystocarps are scattered and pro-
trude above the thallus surface, with a three-  to six- cell- thick 
pericarp (derived from the outer cortex), with a prominent pore 
and weakly developed tela arachnoidea internally. Spermatangia 
are in superficial sori, borne terminally on parent cells that are 
derived from outer cortical cells.

Remarks.  Although the genus Lomentaria is widely 
reported, it is more common in distribution in subtropical to 
temperate seas and less so in the tropics and polar regions. Guiry 
(in Irvine and Guiry, 1983) has suggested the compressed to 
flattened species of Lomentaria with nonconstricted segments 
should be placed into a separate genus, Chondrothamnion Kütz-
ing (1843), thus restricting Lomentaria to the species with con-
stricted segments. Many of the species are poorly understood, 
and the phylogenetic relationship between species of Lomen-
taria, Coelothrix Børgesen (1920), Binghamia J. Agardh (1894), 
and Binghamiopsis I. K. Lee, J. A. West et Hommersand (1988) 
needs comparative morphological and molecular testing and elu-
cidation (Guiry and Guiry, 2009). 

Two species of Lomentaria are recorded in the northern 
Gulf of California.

KEY TO THE SPECIES OF LOMENTARIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Semicartilaginous; terete branches 1.0–2.0 mm in diameter, sometimes slightly constricted at more or less regular inter-
vals into fusiform segments; variously branched; thallus wall 120–160 µm thick in transection from surface to hollow 
cavity; tetrasporangia surrounded by filamentous network within sunken sori  . . . . . . . . . . . . . . . . . . . . . .  L. catenata

1b. Flaccid, gelatinous; terete to compressed branches, mostly 0.8–1.0 mm (occasionally to 1.3 mm) wide, slightly constricted 
only at branch bases; branching mostly opposite; thallus wall thinner in transection, 75–120 µm thick from cortex to 
hollow cavity; network of filamentous cells not well developed in sunken tetrasporangial sori  . . . . . . .  L. hakodatensis

Lomentaria catenata Harvey
FIGURES 229

Lomentaria catenata Harvey, 1857:331; Harvey, 1860:331; Okamura, 

1902:75, 103, pl. 26; Dawson, 1944a:308, pl. 74: fig. 1; 1953c:3; 

1954e:340; 1959b:16; 1960c:97; 1961b:437; 1963a:465, pl. 92: 

figs. 1–10; Norris, 1973:15; Huerta- Múzquiz, 1978:337; I. K. Lee, 

1978:124, figs. 53–59, pl. 5: figs. D–F; Norris, 1985d:213; Masuda et 

al., 1995:196, fig. 20; González- González et al., 1996:242; Yoshida, 

1998:837, fig. 3- 76H–J; Xia and Zhang, 1999:153, fig. 89; L. Aguilar- 

Rosas et al., 2000:131; CONANP, 2002:141; Pacheco- Ruíz and 

Zertuche- González, 2002:468; Mateo- Cid et al., 2006:56; Y.- P. Lee, 

2008:416, figs. A–E; Pacheco- Ruíz et al., 2008:210.

Corallopsis excavata Setchell et N. L. Gardner, 1924:756, pls. 23: figs. 24, 

25, 44b, 48.



4 5 8   •   S M I T H S O N I A N  C O N T R I B U T I O N S  T O  B O TA N Y

FIGURE 229. Lomentaria catenata: A. Habit of tetrasporophyte, note characteristic swollen branchlets with 
sunken tetrasporangial sori (JN- 5899, US Alg. Coll.- 160462). B. Female gametophyte with protruding cystocarps 
(JN- 5899, US Alg. Coll.- 160463).
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Taylorophycus laxa sensu Norris, 1973:11, pl. 4; Pacheco- Ruíz et al., 

2008:209 [non Taylorophycus laxa (W. R. Taylor) E. Y. Dawson, 

1961a:224].

Algae mostly 8–14 cm tall, dark red, of few to many erect, 
semicartilaginous, terete axes; multifariously branched, up 
to 3–5 orders, opposite, whorled or alternate; axes 1–2 mm 
in diameter, occasionally laterally fused; branches sometimes 
constricted at regular intervals forming fusiform segments, 
0.7–1.0 mm in diameter, 2.5–7.0 mm long; attached by a dis-
coid holdfast that produces horizontally growing stolons that 
attach by small discs at irregular intervals. Cortex and medulla 
in transection 120–160 µm thick, surrounding a central hol-
low, mucilage- filled cavity. Cortex of 1(–2) layers; outermost 
cortical layer of anticlinally elongated pigmented cells. Medulla 
of 4–6 rows of cells, 20–30 µm wide, 80–200 µm long; with 
a loose network of filaments lining the innermost medullary 
cells, bearing single or small groups of secretory cells, facing in-
ward toward central hollow cavity. Branch constrictions solid, 
pseudoparenchymatous.

Tetrasporangia tetrahedrally divided, subspherical to ob-
long, up to 90 µm long, up to 60 µm in diameter, surrounded 
by a filamentous network; in sori submerged within depressions 
of the cortex of swollen branchlets; sori become open cavi-
ties, sometimes merging. Cystocarps spherical to urn shaped, 
750–900 µm in diameter, ostiolate; prominently elevated above 
branch surface; carposporangia 95–120 µm in diameter. Sper-
matangia not observed in Gulf specimens; as reported elsewhere: 
on bladder- like spermatangial branchlets. Spermatangia 1–2 ter-
minal and subterminal on parent cell; spermatia elongated, 4.6 
µm long, 3.2 µm in diameter (after I. K. Lee, 1978).

Habitat.  On rocks; low intertidal to shallow sub-
tidal, down to 6 m depths.

Distribution.  Gulf of California: Puerto Peñasco 
to El Coloradito; Isla San Jorge to Guaymas; Isla de Tortuga 
(NE of Isla San Marcos) to Isla San Esteban; Bahía de Loreto. 
Eastern Pacific: Punta Santa Rosaliita (“Punta Santa Rosalía”), 
Baja California to Isla Magdalena (Bahía Magdalena), Baja Cali-
fornia Sur; Isla Cedros. Western Pacific: China; Korea; Japan.

Type Locality.  Shimoda (near southern end of Izu 
Peninsula), Shizuoka Prefecture, Japan (Harvey, 1860; Dawson, 
1959b).

Remarks.  Lomentaria catenata is a perennial species 
in Japan (I. K. Lee, 1978). In the northern Gulf L. catenata at-
tains its largest sizes in summer and is apparently absent by fall 
(Dawson, 1963a). Though of similar dimensions, L. catenata is 
more rigid, generally darker red, and has constricted segments, 
whereas L. hakodatensis is flaccid, lighter and more purple in 
color, and has constrictions only at the base of the branches.

Lomentaria hakodatensis Yendo
FIGURE 230

Lomentaria hakodatensis Yendo, 1920:6; Dawson, 1944a:308, pl. 75: 

fig. 2; 1950d:341; 1951:56; 1953c:3; 1960a:48; 1960c:97; Daw-

son et al., 1960b:24; Dawson, 1961b:437; 1962c:278 ; 1963a:466, 

pl. 86: fig. 2; pl. 95: figs. 1, 2; Dawson and Neushul, 1966:180; Ab-

bott and North, 1972:76; Abbott and Hollenberg, 1976:569, fig. 

516; I. K. Lee, 1978:108, figs. 42–52, pl. 5: figs. A–C; I. K. Lee and 

West, 1980:419; Tseng, 1983:122, pl. 64: fig. 4; Stewart and Stewart, 

1984:144; Hawkes and Scagel, 1986:332; Scagel et al., 1989:206; 

Stewart, 1991:122; Serviere- Zaragoza et al., 1993a:484; León- Tejera 

et al., 1993:200; Mateo- Cid et al., 1993:48; González- González et 

al., 1996:242; Yoshida, 1998:837, fig. 3–77E; Abbott, 1999:224, fig. 

62A–D; Xia and Zhang, 1999:156, fig. 90, pl. 9: fig. 2; Mateo- Cid et 

al., 2000:66 [with query]; Abbott et al., 2002:310; Y.- P. Lee, 2008:418, 

figs. A–C; Pacheco- Ruíz et al., 2008:210; Bernecker, 2009:CD- Rom p. 

64; Fernández- García et al., 2011:62.

Lomentaria sinensis M. Howe, 1924:139, pl. 1: fig. 1; Tseng and Li, 

1935:221; Okamura, 1936:684.

Hooperia baileyana sensu Setchell et N. L. Gardner, 1930:153 [non Hoope-

ria baileyana J. Agardh, 1896:89, which is now Lomentaria baileyana 

(Harvey) Farlow, 1876:698].

Algae erect, mostly 3–9 cm tall, reddish purple to greenish- 
purple, often forming bushy clumps, of flaccid, gelatinous, terete 
to compressed axes and branches, narrow (0.5–)0.8–1.3 mm in 
diameter, branching opposite, sometimes somewhat whorled or 
irregularly alternate, to 3–5 orders; prostrate basal portion of en-
tangled stoloniferous axes, 0.7–1.3 mm in diameter, attached to 
each other and to substratum by numerous discs. Branches slightly 
to barely constricted at base (most evident at base of ultimate 

FIGURE 230. Lomentaria hakodatensis: Habit (EYD- 10896, US 
Alg. Coll.- 12228).
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branchlets), gradually tapering upward to apex; branches may be 
laterally adjoined at various contacts. Thallus wall 75–125 µm 
thick in transection; transverse septa composed of 3–4 irregularly 
arranged cell rows. Cortex of 1(–2) cell layer; cortical cells oblong 
to elliptical, 17–24 µm long, 10–15(–19) µm in diameter. Medulla 
of 3–4 cell layers; cells more or less isodiametrical, up to 50–60 
µm in diameter, inward becoming wider than tall; hollow cavity 
lined with a few slender elongated filaments, these bearing occa-
sional gland cells, single or in aggregations.

Tetrasporangia tetrahedrally divided, subspherical, 90–110 
µm long, 95–125 µm in diameter; borne in swollen fusiform branch-
lets within cavities (100–400 µm wide) in the cortex; filamentous 
cells among the tetrasporangia are poorly developed. Carpogonial 
branch 3- celled. Gonimoblast and auxiliary cells form a fusion cell, 
trunk- like column in shape. Cystocarps sessile, 700–1000 µm in di-
ameter, with 1(–2) ostiole; scattered in upper portions of branches; 
carpospores 90–100 µm in diameter. Spermatangium terminal, 1 
on parent cell; in superficial sori on somewhat swollen branches 
(in surface view appearing more or less reticulate, or circular in 
arrangement about basal cell); spermatia 4.5 µm long, 2.9 µm in 
diameter (reproduction after I.  K. Lee, 1978).

Habitat.  On rocks and sometimes other algae; low 
intertidal to subtidal, down to 20 m depths.

Distribution.  Gulf of California: Puerto Refugio, 
Isla Ángel de la Guarda to Bahía Empalme (south of Guaymas); 
Bahía Concepción to Cabo Pulmo; Nayarit to Jalisco. Eastern 
Pacific: southern British Columbia to Oregon; Anacapa Island 
(California Channel Islands) to La Jolla, California; Isla Guada-
lupe and Islas San Benito (off Baja California); Bahía San Quintín 
(Baja California ) to Punta Lobos (near Todos Santos, Baja Cali-
fornia Sur); Colima to Guerrero; Costa Rica. Central Pacific: Ha-
waiian Islands. Western Pacific: China; Korea; Japan; Vietnam.

Type Locality.  Seven localities: “Hakodate, Otaru, 
insulam Rishiri, prov. Hidaka, prov. Inaba, prov. Bōshū, prov. 
Owari” (Yendo, 1920:6). Lectotype locality: Hakodate, Hokkaidō 
Pref. (Oshima subpref.), Hokkaidō, Japan (I. K. Lee, 1978).

Remarks.  A Japanese species, Lomentaria hakoda-
tensis was first reported in the Gulf of California by Dawson 
(1944a). Hawkes and Scagel (1986) suggested that L. hako-
datensis from Vancouver Island to Washington state may have 
been introduced with oysters imported from Japan. It apparently 
has also been similarly introduced in northern France (Cabioch 
and Magne, 1987), Spain (Bárbara and Cremades, 1996), Italy 

(Curiel et al., 2006), California (Miller, 2004), Russia, Hawaii 
(Abbott, 1999), and Australia (Millar and Kraft, 1993; Miller et 
al., 2011). It can be invasive: since being recorded in Humboldt 
Bay, northern California, it has increased in abundance (Miller 
et al., 2011). While L. hakodatensis is not presently a problem in 
the northern Gulf of California, it should be monitored.

Culture studies of Lomentaria hakodatensis, an annual 
western Pacific species (I. K. Lee, 1978), from Korea (I. K. Lee 
and West, 1980) showed a triphasic life history of isomorphic 
tetrasporophytes and gametophytes.

rhodymeniaceae

Rhodymeniaceae Harvey, 1849a:75, 120; Saunders et al., 1999:35.

Algae are erect; axes and branches are terete to flat, strap- like 
to foliose, and some genera have hollow, mucilage- filled vesicles. 
Thalli may be alternately, pinnately, palmately, dichotomously to 
polychotomously, or irregularly branched. Multiaxial in construc-
tion, species may be solid or partially solid and partially hollow. 
Anatomically, they lack longitudinal medullary filaments. The 
medulla may be pseudoparenchymatous, composed of compact 
large cells; in others the medulla may become hollow or partially 
solid and hollow. The cortex is composed of (1–)2–4(–6) cell lay-
ers, with cells often in anticlinal rows. Secretory cells (gland cells) 
occur in some members and can be solitary or in groups.

Gametophytes and tetrasporophytes are isomorphic. Tetra-
sporangia are usually cruciately divided, intercalary (or rarely 
terminal) on cortical filaments. The gametophytes of most mem-
bers are dioecious, while some have monoecious gametophytes. 
Carpogonial branches are four- celled or rarely (two) three- celled. 
Auxiliary cell filaments of two or three cells develop before fer-
tilization and are borne on the supporting cell of the carpogonial 
branch (procarpic). Auxiliary cells usually do not fuse with other 
cells. Cystocarps are generally compact, more or less globose, 
partly immersed, and prominently protruding and scattered over 
the thallus surface, with a pericarp that either has or lacks an 
ostiole. Most of the gonimoblast cells become carposporangia, 
and the fusion cell is elongate (fusing cells still discernible), and 
tela arachnoidea are absent. Spermatangia are cut off from ini-
tials formed from the outer cortical cells and are superficial and 
scattered over the outer cortex or in sori.

The family is represented by three of its genera in the north-
ern Gulf of California.

KEY TO THE GENERA OF RHODYMENIACEAE IN THE NORTHERN GULF OF CALIFORNIA

1a. Algae with vesicle- like laterals that are internally hollow and filled with watery mucilage, above a solid, narrow stipe or 
a solid stipe and solid axes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

1b. Algae without hollow, mucilage- filled vesicular laterals, internally with a solid pseudoparenchymatous medulla 
 throughout  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhodymenia

2a. Axes terete, solid, simple to branched, above a solid stipe, that bear hollow (mucilage filled) spherical to pyriform, some-
times elongated or saccate, unbranched vesicular laterals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Botryocladia

2b. Axes and branches of hollow (mucilage filled), elongated, saccate vesicles that bear similar hollow, lobed vesicles, borne 
above a usually short, solid stipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Irvinea
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Botryocladia (J. Agardh) Kylin

Chrysymenia sect. Botryocladia J. Agardh, 1851:214, nom. cons.

Botryocladia (J. Agardh) Kylin, 1931:17.

Botryocladia (J. Agardh) Harvey, 1853:249, nom. rej.

Algae are erect, deep pink, dark rosy- reds to orange- brown 
in color, composed of solid, terete, branched or unbranched 
axes bearing inflated, hollow, mucilage- filled, vesicle- like later-
als; above a discoid or rhizomatous holdfast. Solid axes are in-
ternally compact, of large, nearly colorless, medullary cells that 
grade into a cortex of small, pigmented cells. The vesicle- like 
laterals are variously shaped; spherical, ovoid, pyriform, or sac-
cate. At the interior of the vesicles is a hollow cavity (without a 
filamentous medulla) filled with a watery mucilage. Vesicle walls 
have a cortex of 2–3(–6) layers of small cells over a layer(s) of 
relatively larger rounded medullary cells bordering the hollow 
interior. The outermost cortical layer of the vesicles may be con-
tinuous or discontinuous. If the cortex is incomplete, it appears 
net- like in surface view, with the small pigmented cells arranged 
in open rosettes (circular arrangement) around and above the 
medullary cells. However, in some species the vesicle cortical 
layer is net- like and incomplete initially, but later cortical cells 
fill in the open areas, resulting in a complete cortical layer at 
maturity. The medulla is one to three cell layers; inner medullary 
cells are oblong to polygonal and bear secretory cells (“gland” 
cells) singly or in groups, that project into the mucilage- filled 
cavity. Secretory cells may be sessile on unmodified medullary 
cells or borne on special initials.

Asexual reproduction has been reported in all the rhizoma-
tous species. Life histories are presumed to be triphasic, with 
isomorphic tetrasporophytes and gametophytes. Tetrasporangia 
are regularly or irregularly cruciately divided, formed in an in-
tercalary position in the cortical layers, and scattered over the 
vesicles. Gametangial thalli are dioecious or monoecious. The 
carpogonial branch is four- celled. Most gonimoblast cells be-
come carposporangia, developed in two to three lobes inside a 
thick pericarp. Cystocarps are ostiolate, without ornamentation, 
and scattered over the vesicles; they are immersed within or pro-
truding above the vesicle surface (cortex thickens over cystocarp) 

and inward into the medulla. Spermatangia are in superficial 
sori, scattered over the vesicle surface; spermatia are terminal on 
elongated initials developed from cortical cells.

Remarks.  Species of Botryocladia are easily recog-
nized in the field by their distinctive, mucilage- filled, vesicle- like 
(often “grape- like” in appearance) laterals borne on solid, te-
rete stalks and branches. These characters separate Botryocladia 
from the completely saccate or vesiculate thalli of Chrysymenia 
J. Agardh (1842), which lack a solid stipe. The lack of branch-
ing in the vesicles of most Botryocladia species is the primary 
field character used to distinguish the genus from the recently 
described Irvinea Guiry (in Saunders et al., 1999) that has ve-
siculate branches that further develop vesicular branches (com-
pound). The function of the “gland cells” in this genus was 
found to be secretory (Young, 1978), and they are now generally 
referred to as secretory cells.

The Pacific Mexico species, Botryocladia adhaerens E. Y. 
Dawson (1963a:449, pl. 82: figs. 1–3), described from Rocas 
Alijos off Pacific Baja California Sur, is composed of elongated 
vesicles, with the primary vesicle issuing one or more secondary 
vesicles, thus exhibiting some of the morphological characteris-
tics of Irvinea. However, with vesicles that have an “essentially 
continuous outer layer” (Dawson, 1963a), B. adhaerens cannot 
be transferred to Irvinea until additional reproductive or mor-
phological features can be found and molecular data can be 
acquired to elucidate its generic status. Another similar species, 
Botryocladia chiajeana (Meneghini) Kylin (1931, basionym: 
Chrysymenia chiajeana Meneghini, 1844b; see also Afonso- 
Carrillo et al., 2006), is also recorded from Rocas Alijos (Silva 
et al., 1996b).

The oligosaccharides, compounds derived from sulfated 
polysacchardies, of western Atlantic Botryocladia occidentalis 
(Børgesen) Kylin (1931) have been shown to have anticoagulant 
activity (Farias et al., 2000; Pereira et al., 2005; Jiao et al., 2011) 
and anti- venom activity (Toyama et al., 2010). The biological 
activities of chemical compounds of northern Gulf of California 
species of Botryocladia have not yet been investigated.

There are three species of Botryocladia in the northern Gulf 
of California.

KEY TO THE SPECIES OF BOTRYOCLADIA AND IRVINEA IN THE NORTHERN GULF OF CALIFORNIA

1a. Vesicles bearing secondary vesicles (compound); vesicles large, elongate; thalli with a short, solid stipe  . . . . . . . . . . . . .   
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Irvinea hancockii

1b. Vesicles not bearing additional vesicles (simple); vesicles spherical, globose, ovoid, or pyriform; vesicles borne on solid, 
terete, branched axes above the stipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2a. Outermost cortical layer of vesicles not continuous, appearing net- like, arranged in open rosettes over inner cells  . . . . .   
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Botryocladia guaymasensis

2b. Outermost cortical layer continuous over vesicle surface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
3a. Vesicles subspherical, numerous, densely set along entire length of axes; less than 4 mm in diameter and up to 6 mm in 

length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Botryocladia uvarioides
3b. Vesicles mostly longer than wide; larger than 4 mm in diameter and longer, up to 17 mm in length  . . . . . . . . . . . . . . . .  

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Botryocladia datilensis
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(in surface view); small surface cells, 6–10 µm in diameter, and an 
underlying secondary layer of larger, pigmented cells (subcortical 
cells), 20–25 µm in diameter, together form a network of open 
rosettes over medullary cells (Figure 232C). Secretory cells sessile, 
usually sparse to few, either solitary or in groups of 2–6.

Tetrasporangia ovoid, 25–30 µm long; scattered in cortex 
over distal portions of vesicles. Cystocarps about 500 µm in di-
ameter; protruding from and scattered over vesicle walls. Sper-
matangia not known.

Habitat.  On rocks; low intertidal to shallow sub-
tidal, down to 15 m depths.

Distribution.  Gulf of California: Playa Las Con-
chas (Playa Estación), Puerto Peñasco to Punta Robinson (vicin-
ity of Puerto Libertad); Bahía San Carlos to Guaymas.

Type Locality.  Bahía San Francisco, within east 
shore of Bahía San Carlos (about 11 km [~7 mi] northwest of 
Guaymas), Sonora, Gulf of California, Mexico.

Botryocladia uvarioides E. Y. Dawson
FIGURE 233

Botryocladia uvarioides E. Y. Dawson, 1944a:306, pl. 45: figs. 8–10, pl. 

75: fig.1 [type specimen]; 1959a:28, fig. 8; 1961b:436; 1963a:454 

[in part; excluding specimens of B. pseudodichotoma var. datilen-

sis], pl. 82: figs. 9, 10, pl. 83: fig. 3; 1966a:25; Norris, 1973:14, pl. 

5; Huerta- Múzquiz, 1978:338; Mateo- Cid and Mendoza- González, 

1992:21; Mendoza- González and Mateo- Cid, 1992:20; Serviere- 

Zaragoza et al., 1993a:483; Mateo- Cid and Mendoza- González, 

1994b:40; Mendoza- González et al., 1994:108; González- González 

et al., 1996:179, fig. 21; Mateo- Cid et al., 2000:65; Cruz- Ayala et 

al., 2001:191; CONANP, 2002:141; Pacheco- Ruíz and Zertuche- 

González, 2002:468; Mateo- Cid et al., 2006:56; Pacheco- Ruíz et al., 

2008:210.

Botryocladia pseudodichotoma sensu Taylor, 1945:255 [in part; non Botryo-

cladia pseudodichotoma (Farlow) Kylin, 1931:18; basionym: Chrysy-

menia pseudodichotoma Farlow, 1889:1].

Algae erect, up to 22 cm tall, with solid axes and branches, 
up to about 1 mm in diameter, above a solid stipe, dividing into 
axes that branch irregularly up to 5 orders; dense, with numer-
ous, subspherical mucilage- filled vesicles, closely set along entire 
solid axes and branches. Subspherical vesicles 2–4(–6) mm in di-
ameter; each on a short pedicel; vesicle wall of 3 cell layers with 
hollow, mucilage- filled cavity. Outermost cortical layer of vesi-
cles with small cells, 4–6 µm in diameter, continuous over vesicle 
surface; subcortical cells 12–18 µm in diameter; innermost cells 
larger, 50–90 µm in diameter. Secretory cells relatively rare to 
infrequent, sessile, either solitary, 10–12 µm in diameter, mostly 
1(–2) (if 2, not close together) on an inner cell (Figure 233B), or 
still sparse but occasionally in groups of 3–5 (Figure 233B), with 
a slender attachment between them; borne on inward- facing sur-
face of innermost medullary cells.

Tetrasporangia 20–25 µm in diameter, scattered over the 
vesicles. Gametangial thalli not seen.

FIGURE 232. Botryocladia guaymasensis: A. Habit (JN- 6083b, US Alg. Coll.- 158697). B. Habit, cystocarpic specimen (JN- 5858, US Alg. 
Coll.- 158696). C. Surface view of vesicle wall showing the incomplete outer cortical layer that forms a network of rosettes around the inner cells 
(JN- 4847, US Alg. Coll. microscope slide 4588).
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Habitat.  On rocks, in crevices, and in tide pools; 
mid intertidal to subtidal; also dredged from 40 m depth (Daw-
son, 1944a).

Distribution.  Gulf of California: Puerto Pe-
ñasco to San José del Cabo; Mazatlán, Sinaloa to Jalisco; 
Isla María Magdalena, Islas Marías (Islas Tres Marías). East-
ern Pacific: Playa Los Cerritos (south of Todos Santos), Baja 
California Sur.

Type Locality.  San José del Cabo, Baja California 
Sur, southern entrance to Gulf of California, Mexico.

Uncertain Record:
Botryocladia pseudodichotoma (Farlow) Kylin
Botryocladia pseudodichotoma (Farlow) Kylin, 1931:18; Mendoza- González 

and Mateo- Cid, 1986:424.

Remarks.  Specimens reported as “Botryocladia 
pseudodichotoma” from Isla Tiburón and estero Punta Perla 
(Mendoza- González and Mateo- Cid, 1986) need to be reex-
amined to verify the presence of this species in the northern 
Gulf.

Irvinea Guiry in G. W. Saunders,  
I. M. Strachan et Kraft

Irvinea Guiry in G. W. Saunders, I. M. Strachan et Kraft, 1999:36.

Algae are erect, consisting of solid, terete, branched stipes 
that bear elongated, cylindrical or saccate vesicles that branch 
or bear secondary vesicles that are formed sympodially and are 
irregularly arranged. Thalli are attached below by a branched 
stoloniferous holdfast that coalesces to form a discoid structure 
and may issue additional erect axes. Thalli are multiaxial in con-
struction; with a cortex of two to three layers of small cells that 
initially form a discontinuous layer over the medullary cells, ar-
ranged in open rosettes. The medulla is composed of 1–2 layers 
of larger rounded cells. Vesicles appear hollow and are filled with 
a mucilage that is likely produced by the secretory cells. Secre-
tory cells are singular or in groups of two to six, borne on special 
support structures (unique, rotund, bearing cells sensu Dawson 
and Neushul, 1966, or “special initial” sensu Guiry and Guiry, 
2009) that develop on the inner faces of the medullary cells lin-
ing the cavity.

FIGURE 233. Botryocladia uvarioides: A. Habit (JN- 3145, US Alg. Coll.- 217353). B. Secretory cells on inner medullary cells facing into the 
hollow cavity (drawn from syntypes after Dawson, 1944a: pl. 45: figs. 8–10).
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Life histories, where known, involve isomorphic tetraspo-
rophytes and gametophytes. Tetrasporangia are cruciately di-
vided, developed in an intercalary position from cortical cells 
within irregularly shaped sori on the vesicles. Gametophytes are 
dioecious. Four- celled carpogonial branches are borne on inner- 
cortical supporting cells that also bear a two- celled auxiliary cell 
branch. The carposporophyte develops outwardly from a basal 
fusion cell and forms two to three developing lobes of carpo-
sporangia in different stages of maturity; a few slender, elongate 
cells, perhaps with a nutritive function, persist in the mature 
ostiolate cystocarp. Cystocarps, with a thick pericarp, protrude 
from and are scattered over vesicles. Spermatangia in sori cover 
most of a vesicle, cut off from elongate initials formed from cor-
tical cells.

Remarks.  Molecular systematic studies revealed that 
Botryocladia ardreana J. Brodie et Guiry (1988) and some other 
species referred to Botryocladia belong in a segregate genus, Ir-
vinea (generitype: I. ardreana (J. Brodie et Guiry) Guiry in Saun-
ders et al., 1999; Wilkes et al., 2006). Morphological characters 
used to separate Irvinea from related genera (Guiry in Saunders 
et al., 1999; Wilkes et al., 2006; Guiry and Guiry, 2009) include 
strongly protruding cystocarps and vesicles with an incomplete 
outer cortex (i.e., arrangement of cortical cells in rosettes, at least 
initially) in combination with the formation of secretory cells on 
special initials (bearing cells). However, because of features that 
overlap with some species of Botryocladia, it is difficult to dis-
tinguish Irvinea solely on morphological characters (e.g., Schnei-
der and Lane, 2000, 2008), and Afonso- Carrillo et al. (2006) 
concluded Irvinea was only separable on molecular evidence. 
Schneider and Lane (2008) suggested that a characteristic for Ir-
vinea might be its vesicle with branched or secondary vesicles of 
indeterminate growth, whereas the few species of Botryocladia 
with branched vesicles have determinate growth.

Currently, there is one species of Irvinea known in the 
northern Gulf of California. (See “Key to the Species of Botryo-
cladia and Irvinea.”)

Irvinea hancockii (E. Y. Dawson) R. Wilkes, L. McIvor et 
Guiry

FIGURE 234

Botryocladia hancockii E. Y. Dawson, 1944a:305, pl. 45: figs. 2–5; 

1961b:436; 1963a:452, pl. 82: figs. 6–8, 12; Dawson and Neushul, 

1966:180, pl. 43: figs. 1–3; Norris and Bucher, 1976:18, fig. 6b; Ab-

bott and Hollenberg, 1976:551, fig. 495; González- González et 

al., 1996:178; CONANP, 2002:141; Pacheco- Ruíz and Zertuche- 

González, 2002:468; Pacheco- Ruíz et al., 2008:210.

Irvinea hancockii (E. Y. Dawson) R. Wilkes, L. McIvor et Guiry, 2006:488.

Algae erect, 3–15 cm tall; thalli composed of hollow, broad, 
elongated primary main axis that bears radially arranged lobed 
to elongated saccate vesicles, 4–6 mm in diameter, with few to 
many elongated secondary vesicles, that in turn may further pro-
duce more lobed protuberances or elongated saccate vesicles. 
Primary elongate vesicle borne above a short, solid, branched, 
terete stipe, about 1.0–1.5 mm in diameter; attached below by 

a small discoid holdfast. Vesicle wall of 3 cell layers, outermost 
cortical layer is discontinuous, appearing net- like in surface view, 
with small cells arranged in open rosettes over inner cells. Secre-
tory cells occasional, borne from a distinctive rotund bearing cell 
(“special initial” sensu Guiry and Guiry, 2009) issued from large 
cells of the inner medulla bordering the cavity. Secretory cells 
pyriform to subspherical, either single or in groups of 2–6.

Tetrasporophytes unknown. Cystocarps hemispherical, pro-
truding, about 300 µm tall and 600 µm in diameter, with an 
ostiole, 50 µm in diameter. Spermatangia not known.

Habitat.  On rocks; subtidal, 8–19 m depths; also 
dredged from 20–40 m depths (Dawson, 1944a).

Distribution.  Gulf of California: Isla Mejía 
(northwest side of Puerto Refugio, Isla Ángel de la Guarda) to 
Isla Estanque; Bahía Agua Verde to Punta Los Frailes. Eastern 
Pacific: Anacapa Island (California Channel Islands) to Bahía Se-
bastián Vizcaíno (Baja California Sur).

Type Locality.  Bahía Agua Verde, Baja California 
Sur, Gulf of California, Mexico.

Remarks.  Irvinea hancockii can be recognized in 
the Gulf primarily by its short solid stipe and very elongated, 
more or less tubular, saccate axes and branches. These characters 
separate I. hancockii in the field from the Gulf species of Bot-
ryocladia, which have subspherical to pyriform vesicles on solid, 
slender, terete axes and branches.

Rhodymenia Greville

Rhodymenia Greville, 1830: xlviii, 84, pl. 12 [as “Rhodomenia”]; Sparling, 

1957:353.

Rhodymenia (Greville) Montagne, 1841:151.

Epymenia Kützing, 1849:787; Womersley, 1996:69; Saunders et al., 1999:37.

Algae are erect or partially prostrate, composed of flattened, 
semicartilaginous, ligulate to foliose fronds that may be simple 
but are usually dichotomously, palmately, or irregularly branched. 
Fronds are attached to substratum by a basal disc or stolons. 
Blades sometimes have marginal, surface, or apical proliferations, 
and some are perforated (not known in Gulf species). Many spe-
cies are sessile (without a terete stipe); some have a short to long, 
simple or branched stipe above a discoid holdfast, and others arise 
and spread from terete stoloniferous basal branches that are sec-
ondarily attached by small discs. Growth in some species is mono-
podial and in others is ramisympodial. Thalli are multiaxial in 
structure, with a pseudoparenchymatous medulla, composed of 
a few to many layers of large, nearly colorless, isodiametric cells. 
The cortex is thin, of two to five layers of progressively smaller 
cells, the outermost of which is pigmented and axially elongated.

Life histories are incompletely known but are presumed 
to be isomorphic. Tetrasporangia are cruciately divided, devel-
oped in an intercalary position within the unmodified cortex, 
and either (1) scattered over the blade, (2) in subapical sori, or 
(3) formed in special proliferations. Gametangial thalli are di-
oecious. Carpogonial branches (three- )four- celled, borne on a 
large, multinucleate supporting cell that also bears a two- celled 
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auxiliary cell branch (procarpic). The gonimoblast develops out-
ward, often creating two to three compact gonimolobes, with 
almost all cells becoming carposporangia; tela arachnoidea (net-
work of spiderweb- like filaments between the gonimoblast and 
pericarp) are absent. Cystocarps with a basal fusion cell and a 

thick ostiolate pericarp, they are hemispherical, large, and pro-
truding, and they occur scattered over the upper portion of 
blades. Spermatangia are cut off from outer cortical cells and 
occur in small subapical sori or in larger irregular patches, scat-
tered over blades.

FIGURE 234. Irvinea hancockii: Habit of a cystocarpic thallus; note short, solid, terete stipe from which the large elongate, cylindrical vesicles 
of the main axis arise and elongate vesicle branches from axial vesicles (JN- 5600, US Alg. Coll.- 217355).
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Remarks.  Rhodymenia species occur worldwide and 
are know from low intertidal to depths of 100 m (Guiry and 
Guiry, 2009).

There are four species of Rhodymenia known in the northern 
Gulf of California. One additional species, Rhodymenia californica 

Kylin (1931), has been reported in the southern Gulf from Punta 
Arena (Mateo- Cid et al., 2000) and in Pacific Mexico (Pacheco- Ruíz 
and Aguilar- Rosas, 1984; R. Aguilar- Rosas et al., 1990; Dreck-
mann et al., 1990; Serviere- Zaragoza et al., 1993a; Mateo- Cid and 
Mendoza- González, 1994b; Riosmena- Rodríguez et al., 2005b).

KEY TO THE SPECIES OF RHODYMENIA IN THE NORTHERN GULF OF CALIFORNIA

1a. Blades above a distinct terete stipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
1b. Blades sessile, arising directly from holdfast (lacking a stipe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
2a. Blade segments less than 3 mm wide (0.7–2.5 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. dawsonii
2b. Blade segments wider than 4 mm (4–7 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. hancockii
3a. Blades markedly divaricately, dichotomously to irregularly branched; segments 2–3 mm wide  . . . . . . . . .  R. divaricata
3b. Blades dichotomously branched at narrow angles; segments 3.5–4 mm wide  . . . . . . . . . . . . . . . . . . . . . . . .  R. huertae

Rhodymenia dawsonii W. R. Taylor
FIGURE 235A,B

Rhodymenia dawsonii W. R. Taylor, 1945:251, pl. 84: fig. 2; Dawson et 

al., 1960b:24; Dawson, 1961b:436; 1963a:459, pl. 88; Mendoza- 

González and Mateo- Cid, 1985:32; González- González et al., 

1996:266.

Rhodymenia arborescens sensu Dawson et al., 1960a:76 [in part]; Dawson et 

al., 1960b:22 [in part]; Pacheco- Ruíz et al., 2008:210 [non Rhodyme-

nia arborescens E. Y. Dawson, 1941b:149].

Rhodymenia hancockii sensu Dawson, 1959a:28, fig. 9A [non Rhodymenia 

hancockii E. Y. Dawson, 1941b:146].

Fronds dull to bright red in color, up to 12 cm tall, attached 
by a subconical, discoid holdfast; with a cylindrical stipe, 0.8–
1.2 mm in diameter, 2–5 cm long; upper end of stipe becoming 
compressed into dichotomously branched blade; repeatedly di-
chotomously branched, mostly branching at intervals of 5–12 
mm; blade segments (branches) very narrow, 1.5–2.5 mm wide 
in lower to mid blade, 0.7–1.0 mm wide in upper portions; with 
subacute apices. Initial stipe of primary axes may successively 
produce secondary stipitate axes from its upper portion. Seg-
ments of mid thallus 170–370 µm thick; medulla of 3–7 layers 
of large colorless cells, 30–70 µm in diameter, grading through 
3–5 layers of smaller cortical cells; outermost cortical cells anti-
clinally elongate, up to 6–7 µm in diameter.

Tetrasporangia ellipsoidal, 30 µm long; within small nema-
thecial sori, bordered by narrow sterile margin, on both sides 
of upper branch segments. Cystocarps prominent, primarily 
along margins in upper portions of thallus; subspherical, about 
750 µm in height and width, rostrate. Spermatangial thalli 
unknown.

Habitat.  Subtidal; down to 16 m depths.
Distribution.  Gulf of California: Isla San Pedro 

Nolasco; Bahía Agua Verde to Isla Cholla (off Isla Carmén); Isla 
San Francisco. Eastern Pacific: Arrecife de Sacramento (south- 
southeast of Isla San Gerónimo, Baja California) to Isla Magda-
lena (Baja California Sur).

Type Locality.  Dredged; off Cabo San Lázaro, 
about 5.6 km (~3.5 miles) north of Punta Hughes, Baja Califor-
nia Sur, Pacific Mexico.

Rhodymenia divaricata E. Y. Dawson
FIGURE 235C

Rhodymenia divaricata E. Y. Dawson, 1941b:141, pl. 23: fig. 31; 1944a:307; 

Taylor, 1945:251; Dawson, 1961b:436; 1963a:460, pl. 89: fig. 2; 

Norris, 1985d:214; González- González et al., 1996:267; CONANP, 

2002:141; Pacheco- Ruíz et al., 2008:210.

Fronds 3–5 cm tall; blades expanded directly above at-
tachment (lacking a distinct stipe); irregularly dichotomously 
branched at 3–12 mm intervals, strongly divaricate; blade 

FIGURE 235. Species of Rhodymenia. A, B. Rhodymenia dawsonii: 
Habits (EYD- 18658, US Alg. Coll.- 13019).C. Rhodymenia divari-
cata: Holotype (EYD- 53- 40; AHFH- 1, now UC).
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segments 2–3 mm wide, 200–300 µm thick; apices broadly 
rounded (lobe- like). Medulla of 5 layers of large cells, largest 
about 50 µm in diameter; outer medulla grading in size into cor-
tex of 1–2 layers of smaller cells, 8–10 µm in diameter.

Reproductive structures unknown.
Habitat.  On rocks and mud bottom; subtidal, 

3–10 m depths; dredged from 8–28 m depths.
Distribution.  Gulf of California: Isla Mejía 

(northwest side of Puerto Refugio, Isla Ángel de la Guarda) to 
Canal de San Lorenzo (off southern end of Isla Espíritu Santo). 
Eastern Pacific: Galápagos Islands.

Type Locality.  On mud bottom, dredged from 
about 3.6–5.5 m (2–3 fathoms), Bahía Guaymas, Sonora, Gulf 
of California, Mexico.

Remarks.  Rhodymenia divaricata, described from 
the Gulf of California, has also been reported in the eastern 
United States from North Carolina to Florida (Schneider and 
Searles, 1991). However, Dawes and Mathieson (2008) sug-
gested most or all of these western Atlantic records may be 
Gracilaria galetensis Gurgel, Fredericq et J. Norris (2004).

Rhodymenia hancockii E. Y. Dawson
FIGURE 236

Rhodymenia hancockii E. Y. Dawson, 1941b:146, pl. 20: fig. 20; pl. 26: fig. 

38 [type specimen]; 1944a:307; 1961b:436; 1963b:461, pl. 89: fig. 1; 

1966a:25; 1966b:64, fig. 4A; Abbott and Hollenberg, 1976:557, fig. 

502; Norris, 1985d:214; Ramírez and Santelices, 1991:303; González- 

González et al., 1996:267; Pacheco- Ruíz and Zertuche- González, 

2002:468.

Dendrymenia hancockii (E. Y. Dawson) Santelices, 1989:340, 342, pl. MM: 

fig. 9.

Fronds dark red, firm in texture, up to 8 cm tall; blades 
usually dichotomously to subdichotomously divided, of seg-
ments 4.0–7.0(–10) mm wide, 150–400 µm thick, with broadly 
rounded apices; dichotomous- flabellate blade abruptly expanded 
at right to acute angles from a stout, thick, terete, sympodially 
branched stipe; basal attachment structure incompletely known. 
Medulla of several layers of large, somewhat irregular, roundish 
to oval cells, becoming progressively smaller into outer medulla 
of 1–2 cells and grading into cortical layer of 1–3 small cells.

Reproductive structures unknown.

FIGURE 236. Rhodymenia hancockii: A, B. Habit variations (A, JN- 2938, US Alg. Coll.- 160805; B, JN- 4875, US Alg. Coll.- 160814).
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Habitat.  On shell- hash bottom and probably other 
hard substrata; subtidal, down to 10 m depths or more; also 
dredged from about 38 m depth.

Distribution.  Gulf of California: Puerto Peñasco 
to Isla Ángel de la Guarda. Eastern Pacific: southern California; 
Chile.

Type Locality.  On shell bottom, dredged from 
38.4 m (21 fathoms); west side of Puerto Refugio, Isla Ángel de 
la Guarda, Islas de la Cintura, Gulf of California, Mexico.

Remarks.  Dawson (1941b:46; 1963a:461) noted 
“lowest basal parts unknown” in the type specimen of the Gulf 
of California Rhodymenia hancockii. However the photograph 
of the type (Dawson, 1941b: pl. 26: fig. 38 [center specimen]; 
1963a: pl. 89: fig. 1) suggests attachment may be a basal, pros-
trate, stoloniferous axis. Dawson (1966b:64) noted his Puerto 
Peñasco specimens referred to “R. hancockii” had a “sympodial 
branched rather short stipe” with a “woody cone without any 
stolons.” Thus, more collections of each of these different forms 
of R. hancockii are needed for further study and elucidation of 
their basal attachments to clarify the species.

Rhodymenia huertae J. N. Norris, nom. nov.
Rhodymenia rosea E. Y. Dawson, 1941b:141, nom. illeg., pl. 23: figs. 32, 

33; 1944a:307; 1961b:437; 1963a:463 [with generic query]; González- 

González et al., 1996:267; Pacheco- Ruíz et al., 2008:210 [non Rhody-

menia rosea Harvey, 1855:554, which is now Leptosomia rosea (Har-

vey) Womersley, 1996:103].

Fronds bright rose, arising directly from a simple holdfast 
(without a terete stipe), up to 7 cm tall; branching primarily di-
chotomous, branching at intervals of 1–2 cm; blade segments 
(2–) 3.5–4 mm wide, about 100 µm thick, with rounded api-
ces; margins entire in upper portions and sparsely denticulate 

in lower portions; proliferous bladelets produced from denticu-
lations along margins; bladelets narrow at base and remaining 
simple or often dichotomously branched. Medulla of 1–2 layers 
of large, thin- walled cells, 50–80 µm in diameter; medulla to cor-
tex sharply delimited; outer cortex a single layer of small, flat-
tened, thin- walled, pigmented cells, 5–9 µm in diameter; cortical 
cells angular in surface view.

Reproduction unknown.
Habitat.  Subtidal; dredged from 12–22 m depths.
Distribution.  Gulf of California: Isla Ángel de la 

Guarda; Isla Tiburón.
Type Locality.  Isla Mejía, northwest side of Puerto 

Refugio, Isla Ángel de la Guarda, Islas de la Cintura, Gulf of 
California, Mexico.

Remarks.  Rhodymenia huertae is given as the 
new name for R. rosea E. Y. Dawson (1941b), which is a later 
 homonym of R. rosea Harvey (1855). It is named for the late 
Laura Huerta- Múzquiz (Professor, Escuela Nacional de Cien-
cias  Biológicas, Instituto Politécnico Nacional, Mexico D. F.) 
in recognition of her contributions to our knowledge of the 
marine algae of Mexico, including Baja California and the Gulf 
of California (Calderón de Rzedowski and Rzedowski- Rotter, 
2000). It was my pleasure to have interacted with her during 
her visits to the Smithsonian National Museum of Natural 
History.

Dawson (1963b, as ?Rhodymenia rosea), noted some 
R. huertae superficially resembled some small forms of Gracilaria 
tepocensis (E. Y. Dawson) E. Y. Dawson (1962a; see also Norris, 
1985c), which was originally described as Rhodymenia tepocen-
sis E. Y. Dawson (1941b). When reproductive material of Gulf 
Rhodymenia huertae is found, its generic placement can be fur-
ther elucidated and molecularly tested.
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Appendix 1:  
New Names, Taxa, 
Combinations, and 
Typification

RHODOPHYTA

New Genus
Tacanoosca J. N. Norris, P. W. Gabrielson et D. P. Cheney (Solieriaceae, Gigartinales)

New Section
Neosiphonia sect. Multisiphonia, J. N. Norris (Rhodomelaceae, Ceramiales)

New Species
Chondracanthus zertuchei J. N. Norris et Fredericq (Gigartinaceae, Gigartinales)
Gracilariopsis animasensis Gurgel et J. N. Norris (Gracilariaceae, Gracilariales)
Laurencia aguilar-rosasorum J. N. Norris (Rhodomelaceae, Ceramiales)
Laurencia fenicalii J. N. Norris (Rhodomelaceae, Ceramiales)
Laurencia iriei J. N. Norris et Fenical (Rhodomelaceae, Ceramiales)
Palisada pedrochei J. N. Norris (Rhodomelaceae, Ceramiales)
Plocamium katinae J. N. Norris (Plocamiaceae, Plocamiales)
Polysiphonia hollenbergii J. N. Norris (Rhodomeaceae, Ceramiales)

New Name
Rhodymenia huertae J. N. Norris (Rhodymeniaceae, Rhodymeniales)

New Combinations
Acrochaetium seriaspora (E. Y. Dawson) J. N. Norris (Acrochaetiaceae, Acrochaetiales)
Ahnfeltiopsis hancockii (E. Y. Dawson) J. N. Norris et Fredericq (Phyllophoraceae, 

 Gigartinales)
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Botryocladia datilensis (E. Y. Dawson) J. N. Norris (Rhodyme-
niaceae, Rhodymeniales)

Ceratodicyton tenuis (Setchell et N. L. Gardner) J. N. Norris 
(Lomentariaceae, Rhodymeniales)

Colaconema hancockii (E. Y. Dawson) J. N. Norris (Colacone-
mataceae, Colaconematales)

Colaconema punctatum (E. Y. Dawson) J. N. Norris (Colacone-
mataceae, Colaconematales)

Colaconema scinaiae (E. Y. Dawson) J. N. Norris (Colaconema-
taceae, Colaconematales)

Colaconema sinicola (E. Y. Dawson) J. N. Norris (Colaconema-
taceae, Colaconematales)

Colaconema variabile (K. M. Drew) J. N. Norris (Colaconema-
taceae, Colaconematales)

Dasya pedicellata subsp. stanfordiana (Farlow) J. N. Norris et 
Bucher (Dasyaceae, Ceramiales)

Dasya pedicellata subsp. stanfordiana var. nudicaulis (E. Y. 
Dawson) J. N. Norris et Bucher (Dasyaceae, Ceramiales) 

Gloiocladia hoshawii (E. Y. Dawson) J. N. Norris (Faucheaceae, 
Rhodymeniales)

Gloiocladia mollis (M. Howe) J. N. Norris (Faucheaceae, Rho-
dymeniales)

Gloiocladia sefferi (M. Howe) J. N. Norris (Faucheaceae, Rho-
dymeniales)

Haliptilon roseum var. verticillatum (E. Y. Dawson) J. N. Norris 
(Corallinaceae, Corallinales)

Mazzaella digitata (E. Y. Dawson) J. N. Norris et Fredericq (Gi-
gartinaceae, Gigartinales)

Mazzaella diffusa (E. Y. Dawson) J. N. Norris et Fredericq (Gi-
gartinaceae, Gigartinales)

Neosiphonia cheloniae (Hollenberg et J. N. Norris) J. N. Norris 
(Rhodomelaceae, Ceramiales)

Neosiphonia concinna (Hollenberg) J. N. Norris (Rhodomela-
ceae, Ceramiales)

Neosiphonia confusa (Hollenberg) J. N. Norris (Rhodomela-
ceae, Ceramiales)

Neosiphonia eastwoodae (Setchell et N. L. Gardner) J. N. Norris 
(Rhodomelaceae, Ceramiales)

Neosiphonia johnstonii (Setchell et N. L. Gardner) J. N. Norris 
(Rhodomelaceae, Ceramiales)

Neosiphonia masonii (Setchell et N. L. Gardner) J. N. Norris 
(Rhodomelaceae, Ceramiales)

Neosiphonia mexicana (E. Y. Dawson) J. N. Norris (Rhodome-
laceae, Ceramiales)

Neosiphonia paniculata (Montagne) J. N. Norris (Rhodomela-
ceae, Ceramiales)

Osmundea estebaniana (Setchell et N. L. Gardner) J. N. Norris 
(Rhodomelaceae, Ceramiales)

Palisada paniculata (Kützing) J. N. Norris (Rhodomelaceae, Ce-
ramiales)

Pterocladia sonorense (E. Y. Dawson) J. N. Norris et J. G. 
Stewart (Pterocladiaceae, Gelidiales) 

Tacanoosca uncinata (Setchell et N. L. Gardner) J. N. Norris, 
P. W. Gabrielson et D. P. Cheney (Solieriaceae, Gigartinales)

Tsengia abbottiana (J. N. Norris et Bucher) J. N. Norris et 
 Bucher (Tsengiaceae, Cryptonemiales)

Typification: Lectotype
Laurencia paniculata Kützing (Rhodomelaceae, Ceramiales)



Appendix 2:  
Endemic Rhodophyta of  
the Gulf of California that 
Occur in the Northern Gulf

Bangiales: Bangiaceae
Pyropia hollenbergii 
Pyropia pendula

Acrochaetiales: Acrochaetiaceae
Acrochaetium seriaspora

Colaconematales: Colaconemataceae
Colaconema hancockii
Colaconema punctatum

Nemaliales: Liagoraceae
Liagora magniinvolucra

Corallinales: Corallinaceae
Heteroderma corallinicola
Heteroderma gibbsii
Lithophyllum diguetii
Lithophyllum margaritae

Ceramiales: Callithamniaceae
Callithamnion bisporum var. australe
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Ceramiales: Ceramiaceae
Ceramium obesum 
Ceramium periconicum
Ceramium sinicola var. johnstonii
Gayliella species A
Pterothamnion tepocense

Ceramiales: Dasyaceae
Dasya pedicellata subsp. stanfordiana var. nudicaulis

Ceramiales: Delesseriaceae
Myriogramme auricularis
Myriogramme divaricata 
Phycodrys amplissima 
Phycodrys lucasana
Phycodrys simplex
Polyneurella hancockii var. rhizoidea 

Ceramiales: Rhodomelaceae
Chondria species A
Laurencia aguilar-rosasorum 
Laurencia fenicalii
Laurencia iriei
Neosiphonia cheloniae 
Osmundea estebaniana
Polysiphonia hollenbergii
Polysiphonia sonorensis 

Ceramiales: Wrangeliaceae
Lejolisia hoshawii

Gelidiales: Gelidiaceae
Gelidium decompositum
Gelidium refugiensis
Pterocladia sonorense

Gigartinales: Gigartinaceae
Chondracanthus squarrulosus
Chondracanthus zertuchei
Mazzaella diffusa
Mazzaella digitata 

Gigartinales: Kallymeniaceae
Kallymenia baldwini
Kallymenia bleckii 
Kallymenia pertusa 

Gigartinales: Phyllophoraceae
Gymnogongrus? carnosus 

Gigartinales: Solieriaceae
Agardhiella mexicana 
Sarcodiotheca dichotoma 
Sarcodiotheca taylorii 

Gracilariales: Gracilariaceae
Gracilaria ascidiicola
Gracilaria marcialana
Gracilaria pinnata
Gracilaria rubrimembra
Gracilaria spinigera
Gracilaria subsecundata
Gracilaria tepocensis
Gracilaria vivesii

Cryptonemiales: Halymeniaceae
Cryptonemia opuntioides 
Cryptonemia veleroae 
Grateloupia dactylifera 
Grateloupia violacea 
Halymenia bifida 
Halymenia megaspora
Prionitis abbreviata var. guaymasensis

Nemastomatales: Schizymeniaceae
Platoma? fanii

Plocamiales: Plocamiaceae
Plocamium katinae 

Rhodymeniales: Champiaceae
Champia disticha 

Rhodymeniales: Faucheaceae
Gloiocladia hoshawii 
Gloiocladia mollis 
Gloiocladia sefferi
Gloioderma conjuncta 

Rhodymeniales: Rhodymeniaceae
Botryocladia datilensis
Botryocladia guaymasensis
Rhodymenia huertae



Appendix 3:  
Rhodophyta Specimens 
Illustrated: Species Locality 
Information and Herbarium

Stylonema alsidii (Figure 9A): Epiphytic on Cladophora, subtidal, Islas de Los Gemelos, 
Bahía de Los Ángeles, Baja California, Coll. H. Sleeper and M. Helvey (JN-4491b; 
US Alg. Coll. microscope slide 4268).

Stylonema cornu-cervi (Figure 9B): Epiphytic on Anotrichium secundum, rock reef, 1.5–
4.6 m depths, off the west side of sand-cobble beach, Punta Robinson (~2.4 km east 
of Puerto Libertad), Sonora, Coll. J. N. Norris and K. E. Bucher (JN-4836; US Alg. 
Coll. microscope slide 4974).

Erythrocladia irregularis (Figure 10A): Epizoic on Sertularia, 9.1–18.3 m depths, Peavine 
Pass (between Obstruction Island and Barkley Island), and Shaw Island, San Juan 
Islands, Washington, Coll. H. Kylin (LD).

Sahlingia subintegra (Figure 10B): Epizoic on Sertularia, 9.1–18.3 m depths, Peavine 
Pass (between Obstruction Island and Barkley Island), and Shaw Island, San Juan 
Islands, Washington, Coll. H. Kylin (LD).

Erythrotrichia biseriata (Figure 11): Epiphytic on Halymenia californica (JN-3202a), 
Estero de Bahía de Las Ánimas, Baja California, Coll. J. N. Norris (JN-3203c, US 
Alg. Coll. microscope slide 4251).

Erythrotrichia biseriata (Figure 12A–C): Hatidyō Island, Japan (Type: BLIH 1829c, Her-
barium of the Biological Laboratory, Imperial Palace, Tokyo).

Erythrotrichia carnea f. tenuis (Figure 12D, E): Type locality uncertain, several syntype 
localities listed by Tanaka (1944).

Erythrotrichia parksii var. minor (Figure 13): Epiphytic on Colpomenia tuberculata, 9 
m depth, rocky point, SE side of Punta Pelícano, vicinity of Puerto Peñasco, Sonora, 
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Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-5037, 
US Alg. Coll. microscope slide 4276).

Erythrotrichia tetraseriata (Figure 14): Epiphytic on Chondria 
decipiens, Municipal Wharf, Monterey, California, Coll. 
H. Kylin (type of Erythrotrichia californica Kylin: LD).

Porphyrostromium boryanum (Figure 15A, B): On Gelidium 
corneum, Fort des Anglais, Algeria, Coll. J. B. G. M. Bory 
de Saint-Vincent (type of Porphyra boryana Montagne, 
1846b, Montagne Herbarium in PC; after Ardré, 1970: pl. 
4: figs. 10, 11).

Porphyrostromium ciliare (Figure 15C): Punta Baja, Pacific 
Baja California, Coll. E. Y. Dawson (EYD-1255, AHFH, 
now UC).

Bangia enteromorphoides (Figure 16): 2.4–6 m depths, en-
tangled with Asparagopsis, Punta la Gringa, Bahía de Los 
Ángeles, Baja California, Coll. J. N. Norris and G. Boehlert 
(JN-3030b, US Alg. Coll. microscope slide 8696).

Bangia vermicularis? (Figure 17): Pebble Beach, Monterey, Cali-
fornia (GMS).

Pyropia thuretii (Figure 18A): Intertidal, Punta Diggs, south of 
San Felipe, Baja California, Coll. L. Carpelan (EYD-12546, 
US Alg. Coll.-41997).

Pyropia pendula (Figure 18B): Northeast side of cove, Isla San 
Pedro Nolasco, Coll. N. P. Yensen (JN-5194a, US Alg. Coll.-
160625). 

Pyropia thuretii (Figure 18C, D): Northeast side of cove, Isla 
San Pedro Nolasco, Coll. N. P. Yensen (JN-5194b: C, 
US Alg. Coll.-160627; D, US Alg. Coll. microscope slide 
4297).

Conchocelis-phase (Figure 19): Laboratory cultures of filaments 
of Conchocelis developed from carpospores of Pyropia per-
forata that were collected from intertidal rocks, Hopkins 
Marine Station of Stanford University, Pacific Grove, Cali-
fornia, Coll. G. J. Hollenberg 

Hildenbrandia prototypus (Figure 20): Outer, seaward shore 
of San Quintin Peninsula (opposite Isla San Martín), Baja 
California, Pacific Mexico, Coll. E. Y. Dawson (EYD- 8730, 
AHFH, now UC).

Acrochaetium secundatum (Figure 21F): Bahía Bocochibampo, 
Sonora, Coll. E. Y. Dawson (EYD-462a, AHFH, now UC).

Acrochaetium seriaspora (Figure 21G–J): Isla Turner, Coll. E. Y. 
Dawson (EYD-736-40, AHFH, now UC).

Acrochaetium crassipes (Figure 22): Epiphytic on Cladophora, 
intertidal rock platform, Playa Hermosa, vicinity of Puerto 
Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher (JN-
4040b, US Alg. Coll. microscope slide 4254).

Colaconema hancockii (Figure 23A, B): Epiphytic on Gelidium, 
Puerto Refugio, Isla Ángel de la Guarda, Coll. E. Y. Dawson 
(EYD-218a, type collection, AHFH, now UC).

Colaconema punctatum (Figure 23G): Bahía Bocochibampo, 
Sonora (EYD-462b type collection, AHFH, now UC).

Colaconema  sinicola (Figure 23J): Epiphytic on Dictyota, Isla 
Turner, Coll. E. Y. Dawson (EYD-739, type collection, 
AHFH-17, now UC).

Dichotomaria marginata (Figure 24A): On rocks, 4.6–9.0 m 
depths, Caleta Santa María (north of Santa Rosalía), Baja 
California Sur, Coll. D. G. Lindquist (JN-3400a, US Alg. 
Coll.-159143).

Dichotomaria marginata (Figure 24B, C): Off west side of small 
cove, 6 m depth, Punta Cirio (south of Puerto Libertad), 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
4891a, US Alg. Coll. microscope slide 8707).

Dichotomaria spathulata (Figure 25A): Intertidal, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-5859, US Alg. Coll.-
159150).

Dichotomaria spathulata (Figure 25B): Off west side of small 
cove, 6 m depth, Punta Cirio (south of Puerto Libertad), 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
4891b, US Alg. Coll. microscope slide 8708). 

Dichotomaria spathulata (Figure 25C): Intertidal rocks 
 fronting Laboratorio de Biología Marina, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris (JN-2941, US Alg. Coll. microscope slide 
5366).

Galaxaura ramulosa (Figure 26A): Rocky intertidal and tide 
pools, Playa Las Conchas (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris and K. E. Bucher (JN-3563, US 
Alg. Coll.-159169). 

Galaxaura ramulosa (Figure 26B): Rocky intertidal fronting 
Laboratorio de Biología Marina, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. A. E. Dennis 
(EYD-27457, US Alg. Coll.-40824). 

Galaxaura ramulosa (Figure 26C): Low intertidal rocks in front 
of Casa Garcia, Playa Las Conchas (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher (JN-
3080, US Alg. Coll.-159167: liquid material in US Alg. Coll. 
jar 560, vial 5720). 

Galaxaura ramulosa (Figure 26D, E): 1.5–6.1 m depths, Nueva 
Guaymas (Bahía de San Carlos), Sonora, Coll. D. Evanson 
(JN-4280, US Alg. Coll. microscope slide 8697).

Galaxaura rugosa (Figure 27A): Intertidal rock platform, Playa 
Las Conchas (Playa Estación), Puerto Peñasco, Sonora, 
Coll. J. N. Norris and K. E. Bucher (JN-3634, US Alg. Coll.-
159199). 

Galaxaura rugosa (Figure 27B–D): Low intertidal rocks in front 
of Casa Garcia, Playa Las Conchas (Playa Estación), Puerto 
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Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher (JN-
3077, US Alg. Coll. microscope slide 8698).

Tricleocarpa cylindrica (Figure 28A): Rocky intertidal, Cabo 
Tepoca (SE of Puerto Lobos), Sonora, Coll. J. N. Norris 
(JN-5955, US Alg. Coll.-159165).

Tricleocarpa cylindrica (Figure 28B): Intertidal rocks in front 
of Casa Garcia, Playa Las Conchas (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher (JN-
3078, US Alg. Coll. microscope slide 8699).

Ganonema farinosum (Figure 29A): 1.8 m depth, near the reef 
off south end of Isla San Diego, Coll. E. Y. Dawson (EYD-
18914, US Alg. Coll.-8101). 

Ganonema farinosum (Figure 29B): Shallow subtidal, Los Frailes, 
Baja California Sur, Coll. Valerie Paul (JN-7173, US Alg. 
Coll.-160431).

Liagora ceranoides (Figure 30): Drift cast ashore, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris (JN-3195, US Alg. Coll.-160430).

Liagora magniinvolucra (Figure 31A): In tide pool, Playa 
Arenosa, vicinity of Puerto Peñasco, Sonora, Coll. R. D. 
Staker, s.n. (US Alg. Coll.-204280). 

Liagora magniinvolucra (Figure 31B, C): On side of rock in 
Cum pleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-4046, US Alg. Coll. microscope slide 4283).

Scinaia confusa (Figure 32A): Intertidal to 9 m depth, NW of 
the rock window on shore, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. J. N. Norris and K. E. Bucher (JN-5302, US 
Alg. Coll.-217350).

Scinaia confusa (Figure 32B, C): 9 m depth, on rocks, off rocky 
point, SE side of Punta Pelícano, vicinity of Puerto Peñasco, 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
5024, US Alg. Coll. microscope slide 4247).

Scinaia johnstoniae (Figure 33A, B): 15–22 m depths, dive off 
east end of Isla Mejia, Isla Ángel de la Guarda, Coll. J. N. 
Norris, J. Paul, and K. Robertson (JN-5670: A, US Alg. 
Coll.-217351; B, US Alg. Coll.-160916). 

Scinaia johnstoniae (Figure 33C): Dive to 9 m depth, on rocks, 
off rocky point, SE side of Punta Pelícano, vicinity of Puerto 
Peñasco, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Moore (JN-5023, US Alg. Coll.-160907).

Scinaia johnstoniae (Figure 34): 9 m depth, on rocks, off rocky 
point, SE side of Punta Pelícano, vicinity of Puerto Peñasco, 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
5023, US Alg. Coll. microscope slide 4301).

Scinaia latifrons (Figure 35): 9 m depth, on rocks, off rocky 
point, SE side of Punta Peícano, vicinity of Puerto Peñasco, 

Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
5049, US Alg. Coll.-160925).

Corallina officinalis var. chilensis (Figure 36A): Rocky shore, 
low intertidal, Cabo Colnett, Baja California, Pacific Mex-
ico (EYD-53, AHFH, now UC). 

Corallina vancouveriensis (Figure 36B): Small reef and boulder 
beach, Rio San Telmo, Baja California, Pacific Mexico, Coll. 
D. Fork (EYD-147, AHFH, now UC).

Corallina pinnatifolia var. pinnatifolia (Figure 37A): Intertidal 
rocks east of the village, San Felipe, Baja California, Coll. 
E. Y. Dawson, H. B. S. Womersley, and M. S. Doty (EYD-
10673, US Alg. Coll.-6998).

Corallina polysticha (Figure 37B): Intertidal rocky shore, ~4.0 
km north of South Bluff, Isla Guadalupe, Baja California, 
Pacific Mexico (holotype: EYD-8355, AHFH, now UC).

Corallina pinnatifolia var. digitata (Figure 37C, D): On tidal 
platform, Playa Las Conchas (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris (JN-3687, US Alg. Coll.). 

Corallina pinnatifolia var. digitata (Figure 37E): On rocks, Cu-
mpleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-4593, US Alg. Coll.).

Jania adhaerens (Figure 38A): Epiphytic on Sargassum, mid to 
low intertidal, tidal platform, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-3632b, US Alg. Coll.). 

Jania adhaerens (Figure 38B): Some on Sargassum stipes, Playa 
Arenosa (Sandy Beach and Norse Beach), Puerto Peñasco, 
Sonora, Coll. H. W. Johansen, E. Johansen, and J. N. Norris 
(JN & HWJ-73-7-12, US Alg. Coll.).

Jania adhaerens (Figure 39A): Intertidal, Cumpleaños Tide 
Pool, Playa Las Conchas (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris and K. E. Bucher (JN-3529, US 
Alg. Coll.). 

Jania longiarthra (Figure 39C): Near the reef, along south end 
of island, Isla San Diego, Baja California Sur (EYD-18920, 
US Alg. Coll.-8022).

Jania longiarthra (Figure 39E): Among turf algae, in inner Bahía 
San Gabriél, Isla Espíritu Santo, Baja California Sur, Coll. 
E. Y. Dawson (holotype: EYD-7041, AHFH, now UC).

Jania mexicana (Figure 39F): Bahía Petatlán, Guerrero, Pacific 
Mexico (isotype: WRTaylor -34-569, MICH).

Jania huertae (Figure 40): Among intertidal turf algae, Bahía 
Kino, southeast of Isla Pelícanos, Sonora, Coll. Oscar Ol-
guin Q., s.n. (holotype: ENCB).

Amphiroa beauvoisii (Figure 41): Intertidal, on rocks, Punta 
Pelícano, vicinity of Puerto Peñasco, Sonora, Coll. J. N. 
Norris, H. W. Johansen, E. Johansen, and K. E. Bucher (JN 
& HWJ-73-7-3, US Alg. Coll.).
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Amphiroa misakiensis (Figure 42A): Mid intertidal, on rocks of 
tidal platform and Cumpleaños Tide Pool, Playa Las Con-
chas (Playa Estación), Puerto Peñasco, Sonora, Coll. J. N. 
Norris and K. E. Bucher (JN-3674, US Alg. Coll.). 

Amphiroa misakiensis (Figure 42B): Mid intertidal on rocks of 
tidal platform, Playa Las Conchas (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris (JN-3684, US Alg. Coll.).

Amphiroa misakiensis (Figure 42C): Mid intertidal rock plat-
form and tide pools, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-5102, US Alg. Coll.).

Amphiroa valonioides (Figure 43A): Mid intertidal, on tidal 
platform, west of Casa Garcia, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-3146b, US Alg. Coll.). 

Amphiroa valonioides (Figure 43B): On rocks, Punta Pelícano, 
vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris, H. W. 
Johansen, E. Johansen, and K. E. Bucher (JN & HWJ-73-7-
4, US Alg. Coll.).

Amphiroa valonioides (Figure 43C): Cumpleaños Tide Pool, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. H. W. Johansen, E. Johansen, and J. N. Norris 
(JN & HWJ-73-7-33, US Alg. Coll.).

Amphiroa vanbosseae (Figure 44A): Rocky shore, Punta Colo-
rado, near Guaymas, Sonora, Coll. E. Y. Dawson (type of 
Amphiroa subcylindrica: EYD-555, AHFH-4277, now UC).

Amphiroa vanbosseae (Figure 44B): On low intertidal rocks, 
Punta Pelícano, vicinity of Puerto Peñasco, Sonora, Coll. 
J. N. Norris, H. W. Johansen, E. Johansen, and K. E. Bucher 
(JN & HWJ-73-7-1, US Alg. Coll.).

Amphiroa vanbosseae (Figure 44C): 2.4–6 m depths, Punta la 
Gringa, Bahía de los Ángeles, Baja California, Coll. J. N. 
Norris and G. Boehlert (JN-3050, US Alg. Coll.).

Litholepis sonorensis (Figure 45A): Canal de San Lorenzo, be-
tween southern end of Isla Espíritu Santo and Punta San Lo-
renzo on east coast of Baja California (NE of La Paz), Baja 
California Sur, Coll. E. Y. Dawson (holotype: EYD-592-40, 
AHFH, now UC).

Heteroderma corallinicola (Figure 45B): On Corallina in interti-
dal pools in the cove north of Cabo Arco, Guaymas, Sonora 
(holotype: Drouet & Richards-3328a, AHFH, now UC).

Lithophyllum diguetii (Figure 46): Dredged, Canal de San Lo-
renzo, channel between southern end of Isla Espíritu Santo 
and Punta San Lorenzo on east coast of Baja California 
(northeast of La Paz), Baja California Sur, Coll. E. Y. Daw-
son (A, C–G, EYD-591-40, AHFH, now UC; B, isotype: 
L. Diguet-1894, UC).

Lithophyllum hancockii (Figure 47): Shallow lagoon, Bahía San 
Gabriel, Isla Espíritu Santo, Baja California Sur, Coll. E. Y. 
Dawson (holotype EYD-619a-40, AHFH-22, now UC).

Lithophyllum imitans (Figure 48A): On rocks, Punta Pelícano, 
vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris, H. W. 
Johansen, E. Johansen, and K. E. Bucher (JN & HWJ-73-7-
11a, US Alg. Coll.).

Lithophyllum imitans (Figure 48B): Intertidal rock platform, 
Playa Hermosa (~0.8 km west of Playa Hermosa Hotel), 
vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-4025, US Alg. Coll.).

Lithophyllum margaritae (Figure 48C): Canal de San Lorenzo 
(channel between the southern end of Isla Espíritu Santo 
and northern peninsula from Punta Coyote to Punta San 
Lorenzo, near entrance to Báhia de La Paz), Baja California 
Sur, coll. E. Y. Dawson (EYD-6942, AHFH, now UC).

Lithophyllum pallescens (Figure 49A): Dredged 12–22 m depths, 
on sand–rhodolith bottom, Canal de Mejia (between south-
ern end of Isla Mejia and northern end of Puerto Refugio, 
Isla Ángel de la Guarda, Coll. E. Y. Dawson (EYD-278-40, 
AHFH, now UC).

Lithophyllum pallescens (Figure 49B): Dredged 38.4 m depth, on 
shell bottom, west side of Puerto Refugio, Isla Ángel de la 
Guarda, Coll. E. Y. Dawson (EYD-250-40, AHFH, now UC).

Lithophyllum pallescens (Figure 49C): On hermit crab shell, 
Cum pleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-3586, US Alg. Coll.). 

Lithophyllum pallescens (Figure 49D): On sand bottom with 
some coralline clumps, shallow lagoon, 1.5–2.4 m depths, 
Bahía San Gabriel, Isla Espíritu Santo, Baja California Sur, 
Coll. E. Y. Dawson (EYD-572-40, AHFH, now UC).

Lithophyllum pallescens (Figure 49E): In tide pool, Playa Her-
mosa, vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-3503, US Alg. Coll.).

Lithophyllum proboscideum (Figure 50A): Growing on inter-
tidal rocks, Punta Pelícano, vicinity of Puerto Peñasco, So-
nora, Coll. J. N. Norris (JN-3825, US Alg. Coll.). 

Lithophyllum proboscideum (Figure 50B): Intertidal rock plat-
form and tide pools, Playa Hermosa (~0.8 km west of Playa 
Hermosa Hotel), vicinity of Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-3471, US Alg. Coll.).

Titanoderma dispar (Figure 51): Irregularly shaped crusts epi-
phytic on Gelidium, some completely surrounding host 
branches, intertidal rocks in front of Japanese shipwreck, 
Cabeza Ballena, Coll. J. N. Norris and K. E. Bucher (JN-
4112, US Alg. Coll.).

Hydrolithon farinosum (Figure 52): Intertidal, epiphytic on Pa-
dina, tidal platform, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-3169, US Alg. Coll.).

Heteroderma gibbsii (Figure 53): Epiphytic on Padina, on 
“rough” cobbles, intertidal rocky shore south side of bay, 
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Ensenada Bocochibampo, Sonora, Coll. E. Y. Dawson 
(EYD-457, AHFH, now UC).

Heteroderma gibbsii (Figure 54A): Epiphytic on Padina, 
 Cumpleaños Tide Pool, Playa Las Conchas (Playa Es-
tación), Puerto Peñasco, Sonora, Coll. H. W. Johansen, E. 
Johansen, and J. N. Norris (JN & HWJ-73-7-22c, US Alg. 
Coll.). 

Heteroderma gibbsii (Figure 54B): Thin crusts epiphytic on Pa-
dina, Playa Arenosa (Sandy Beach, Norse Beach), vicinity of 
Puerto Peñasco, Sonora, Coll. H. W. Johansen, E. Johansen, 
and J. N. Norris (JN & HWJ-73-7-15, US Alg. Coll.).

Heteroderma subtilissimum (Figure 55): On Cladophoropsis, 
south end of Isla Guadalupe, Pacific Mexico (EYD-8191, 
AHFH, now UC).

Spongites decipiens (Figure 56A): Intertidal, Punta Prieta, outer 
Bahía Topolobampo, Sinaloa, Coll. E. Y. Dawson (EYD-
10967, AHFH, now UC). 

Spongites decipiens (Figure 56B): High intertidal in tide pool, 
growing on small rocks, Punta Pelícano, vicinity of Puerto 
Peñasco, Sonora, Coll. J. N. Norris and R. W. Hoshaw (JN-
3829, US Alg. Coll.).

Spongites decipiens (Figure 56C): Intertidal platform, Playa 
Arenosa (Norse Beach; Sandy Beach), Coll. J. N. Norris, 
Y. Lipkin, and S. Lipkin (JN-3932, US Alg. Coll.).

Spongites decipiens (Figure 56D): Intertidal rock platform and 
tide pools, Playa Hermosa (~0.8 km west of Playa Hermosa 
Hotel), vicinity of Puerto Peñasco, Sonora, Coll. J. N. Nor-
ris and K. E. Bucher (JN-3504).

Neogoniolithon trichotomum (Figure 57A): Vicinity of La Paz, 
Baja California Sur (isotype: L. Diguet-1894, UC). 

Neogoniolithon trichotomum (Figure 57B): Bahía San Gabriel, 
Isla Espíritu Santo, Baja California Sur, Coll. E. Y. Dawson 
(EYD-619-40, AHFH, now UC). 

Neogoniolithon trichotomum (Figure 57C): Reef and tidal flat, 
near entrance to Bahía San Carlos, north side of Ensenada 
de San Francisco, vicinity of Guaymas, Sonora, Coll. E. Y. 
Dawson (EYD-1972, AHFH, now UC). 

Neogoniolithon trichotomum (Figure 57D): Rocky shore and 
tidal benches, west side of Puerto Refugio, Isla Ángel de 
la Guarda, Coll. E. Y. Dawson (EYD-226-40, AHFH, 
now UC).

Porolithon sonorense (Figure 58A, B): Rocky shore and tidal 
benches, west side of Puerto Refugio, Isla Ángel de la Guarda 
(type collection, EYD-226a-40, AHFH-25, now UC).

Porolithon sonorense (Figure 58C): Intertidal on rock, Cum-
pleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and M. M. Litt-
ler (JN-3775, US Alg. Coll.). 

Porolithon sonorense (Figure 58D): Isla Partida, near Isla Es-
píritu Santo, Baja California (EYD-984, AHFH now UC).

Lithothamnion australe (Figure 59A): Dredged in 3.6–5.5 m 
depths, Bahía Guaymas, Sonora, Coll. E. Y. Dawson (EYD-
61-40, AHFH, now UC).

Lithothamnion australe (Figure 59B, C): Dredged in 10–24 m 
depths, Canal de San Lorenzo, between Punta San Lorenzo 
on Gulf coast of Baja California and southern end of Isla Es-
píritu Santo, Baja California Sur, Coll. E. Y. Dawson (EYD-
593a, AHFH, now UC).

Lithothamnion microsporum (Figure 60A): Rock sides and 
ledges, Cumpleaños Tide Pool, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-3532, US Alg. Coll.). 

Lithothamnion microsporum (Figure 60B): Playa Tucson, north 
side of Punta Pelícano, vicinity of Puerto Peñasco, Sonora, 
Coll. J. N. Norris and K. E. Bucher (JN-3462, US Alg. Coll.).

Mesophyllum crassiusculum (Figure 61A): Dredging 12–14.6 m, 
South Coronado Island, Islas Coronado, Baja California, 
Pacific Mexico, Coll. E. Y. Dawson (EYD-4277, AHFH, 
now UC). 

Mesophyllum crassiusculum (Figure 61B, C): Isla Concha, La-
guna de Ojo de Liebra (Scammon’s Lagoon), Baja Califor-
nia Sur, Pacific Mexico, Coll. K. Kenyon and W. Williams 
(EYD-2636, AHFH, now UC).

Ahnfeltia svensonii (Figure 62): Isla Cholla, off north end of Isla 
Carmen, Baja California Sur, Coll. E. Y. Dawson (cruise of 
M/V Stella Polaris) (EYD-18747, US Alg. Coll.-6444).

Asparagopsis taxiformis (Figure 63A): 7.6,–9 m depths, at-
tached to rocks, west side of large rock, Rocas Consag, 
upper Gulf of California, Coll. D. G. Lindquist (JN-3113, 
US Alg. Coll.-158607). 

Asparagopsis taxiformis (Figure 63B): Rock reef, off sand-
cobble beach, 1.5–4.6 m depths, west side of Punta Robin-
son, ~2.4 km east of Puerto Libertad, Sonora, Coll. J. N. 
Norris and K. E. Bucher (JN-4822, US Alg. Coll. micros-
cope slide 4975).

Falkenbergia hillebrandii-phase of Asparagopsis (Figure 64A): 
7.6–18 m depths, rocky substrate, Isla la Ventana, Bahía de 
Los Ángeles, Baja California, Coll. J. N. Norris, M. Helvey, 
and H. Sleeper (JN-4438, US Alg. Coll. microscope slide 
4292). 

Falkenbergia hillebrandii-phase of Asparagopsis (Figure 64B, 
C): Dive to 10.6–30 m depths, Islas de Los Gemelos, Bahía 
de Los Ángeles, Baja California, Coll. J. N. Norris, H. Slee-
per, and W. Baines (JN-4758, US Alg. Coll. microscope slide 
4295).

Bonnemaisonia hamifera (Figure 65A, C): 1–7.6 m depths, 
Punta la Gringa, Bahía de los Ángeles, Baja California, 
Coll. J. N. Norris and K. E. Bucher (JN-5438, US Alg. 
Coll.-158653). 
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Bonnemaisonia hamifera (Figure 65B, D): 15 m depth, Isla la 
Ventana, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris and G. Boehlert (JN-2989, US Alg. Coll. microscope 
slide 4277).

Callithamnion bisporum var. australe (Figure 66): Dredged 
5.5–9 m depths, Puerto Escondido, Baja California Sur, 
Coll. E. Y. Dawson (isotype: EYD-7190, US Alg. Coll. 
micro scope slide 333).

Crouania attenuata (Figure 67): Epiphytic on Amphiroa, near 
rock reef, 1.5–4.6 m depths, west side of Punta Robinson, 
~2.4 km east of Puerto Libertad, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-4842, US Alg. Coll. microscope slide 
4705).

Crouanophycus mcnabbii (Figure 68): Epiphytic on Dictyota 
crenulata, 4.6–9 m depths, Caleta Santa María Cove, 9.7 
km north of Puerto Santa Rosalía, Baja California Sur, Coll. 
D. G. Lindquist (sta. DGL 720811-1) (JN-3406, US Alg. 
Coll. microscope slide 4717).

Antithamnion decipiens (Figure 69A): Epiphytic on Sargassum 
stipe, dive to 6 m depth off west side of small cove, Punta 
Cirio, south of Puerto Libertad, Sonora, Coll. J. N. Norris, 
K. E. Bucher, and D. Moore (JN-4921, US Alg. Coll. micro-
scope slide 4750).

Antithamnion decipiens (Figure 69B): Epiphytic on Dictyop-
teris, dive 1.5–4.6 m depths, ~0.8 km south of shipwreck, 
Cabeza Ballena, Baja California Sur, Coll. J. N. Norris (JN-
4146, US Alg. Coll. microscope slide 4719).

Antithamnion defectum (Figure 70A): Dive 10.6–30 m depths, 
Islas de Los Gemelos, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris, H. Sleeper, and W. Baines (JN-4758b, 
entangled with Falkenbergia-stage of Asparagopsis, US Alg. 
Coll. microscope slide 4295).

Antithamnion defectum (Figure 70B): Dive 10.6–30 m depths, 
Islas de Los Gemelos, Bahía de los Ángeles, Baja California, 
Coll. J. N. Norris, H. Sleeper, and W. Baines (JN-4757, US 
Alg. Coll. microscope slide 4731).

Antithamnion kylinii (Figure 71A, B, D): On carapace of fe-
male Chelonia (black sea turtle), 9 m depth, vicinity of 
Campo Ona, Canal de Infiernillo, Sonora, Coll. R. S. Felger, 
E. Moser, Guadalupe Méndez (harpooned turtle, Seri) (JN-
4780: A, US Alg. Coll. microscope slide 4741; B, US Alg. 
Coll. microscope slide 4736; D, US Alg. Coll. microscope 
slide 4735). 

Antithamnion kylinii (Figure 71C): 13.7 m depth, attached to 
sea shells on muddy bottom, Canal de Infiernillo, midway 
between Isla Tiburón and west of Campo Viboras, Sonora, 
Coll. G. L. Kooyman and E. Sinnett (JN-4735, US Alg. Coll. 
microscope slide 4729).

Antithamnionella breviramosa (Figure 72A): Epiphytic on 
Gelidium, dive 7.6–18 m depths, Isla la Ventana, Bahía de 
Los Ángeles, Baja California, Coll. J. N. Norris, M. Helvey, 
and H. Sleeper (JN-4435, US Alg. Coll. microscope slide 
4727). 

Antithamnionella breviramosa (Figure 72B): Epiphytic on Lo-
mentaria, dive to 6 m depth, off small cove, Punta Cirio, 
south of Puerto Libertad, Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Moore (JN-4908, US Alg. Coll. microscope 
slide 4751).

Antithamnionella breviramosa (Figure 72C): Dive to 9 m depth, 
rocky point inside SE side of Punta Pelícano, vicinity of 
Puerto Peñasco, Sonora, Coll. J. N. Norris, K. E. Bucher, 
and D. Moore (JN-5064b, US Alg. Coll. microscope slide 
4840). 

Antithamnionella breviramosa (Figure 72D, E): Epizoic on a 
bryozoan, rocky point inside SE side of Punta Pelícano, vi-
cinity of Puerto Peñasco, Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Moore (JN-5042, US Alg. Coll. microscope 
slide 4757). 

Antithamnionella breviramosa (Figure 72F): Hand dredge 9.1–
22.8 m, Isla Las Ánimas (Isla San Lorenzo del Norte), Islas 
de San Lorenzo, Coll. E. Y. Dawson, R. Banks, E. Wilson, 
and J. Sloan (California Department of Fish and Game; M/V 
Alaska expedition) (EYD-26126, US Alg. Coll. microscope 
slide 788).

Antithamnionella cf. spirographidis (Figure 73): On carapace 
of female Chelonia (black sea turtle), 9 m depth, vicinity of 
Campo Ona, Canal de Infiernillo, Sonora, Coll. R. S. Felger, 
E. Moser, and Guadalupe Méndez (Seri) (JN-4769, US Alg. 
Coll. microscope slide 4734).

Centroceras gasparrinii (Figure 74A): 1.5–6 m depths, Nueva 
Guaymas, Bahía de San Carlos, Sonora, Coll. D. Evanson 
(JN-4285, US Alg. Coll. microscope slide 4792). 

Centroceras gasparrinii (Figure 74B–D): Dive 1.5–4.6 m depths, 
~0.8 km south of shipwreck, Cabeza Ballena, Baja Califor-
nia Sur, Coll. J. N. Norris and K. E. Bucher (B, JN-4131a, 
US Alg. Coll. microscope slide 4784; C, JN-4131b, US Alg. 
Coll. microscope slide 8700;  D, JN-4131e, US Alg. Coll. 
microscope slide 4759).

Ceramium aduncum (Figure 75A): Dive to 9 m depth, off rocky 
point, inside of SE side of Punta Pelícano, vicinity of Puerto 
Peñasco, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Moore (JN-5060, US Alg. Coll. microscope slide 8701). 

Ceramium aduncum (Figure 75B): Rocky intertidal, Punta Pelí-
cano, vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-3098, US Alg. Coll. microscope slide 
8690).

Ceramium affine var. peninsularis (Figure 76): Intertidal rocky 
platform, Playa Hermosa (~0.8 km west of Playa Hermosa 
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Hotel), Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. 
Bucher (JN-4002, US Alg. Coll. microscope slide 8702).

Ceramium caudatum (Figure 77A): Epiphytic on Padina, dive 
to 6 m depth, off small cove, Punta Cirio, south of Puerto 
Libertad, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Moore (JN-4904b, US Alg. Coll. microscope slide 5256). 

Ceramium caudatum (Figure 77B): Epiphytic on Prionitis, dive 
3–15 m depths, off north end of island, Isla Coronado, 
Bahía de Los Ángeles, Baja California, Coll. H. Sleeper and 
M. Helvey (JN-4400, US Alg. Coll. microscope slide 8709). 

Ceramium caudatum (Figure 77C): Epiphytic on Dictyota, 1.5–
4.6 m depths, ~0.8 km south of shipwreck, Cabeza Ballena, 
Baja California Sur, Coll. J. N. Norris, K. E. Bucher, and 
H. Sleeper (JN-4138b, US Alg. Coll. microscope slide 5223). 

Ceramium caudatum (Figure 77D): Epiphytic on Sargassum si-
nicola, Puertecitos, Baja California, Coll. J. N. Norris and 
G. Boehlert (JN-3289, US Alg. Coll. microscope slide 5211).

Ceramium aduncum (Figure 78A): Epiphytic on Sargassum, 
low intertidal, Playa Las Conchas (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher (JN-
3191, US Alg. Coll. microscope slide 4763). 

Ceramium clarionense (Figure 78B): Epiphytic on Codium si-
mulans, Isla Clarión, Islas Revillagigedo, Pacific Mexico, 
Coll. H. L. Mason (Mason-75, holotype; UC).

Ceramium caudatum (Figure 78C): Epiphytic on Dictyota, 1.5–
4.6 m depths, ~0.8 km south of shipwreck, Cabeza Ballena, 
Baja California Sur, Coll. J. N. Norris, K. E. Bucher and 
H. Sleeper (JN-4138b, US Alg. Coll. microscope slide 5223).

Ceramium equisetoides (Figure 79A–C): Entangled with Cal-
lithamnion, intertidal, tidal platform, Playa Las Conchas 
(Playa Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-3178e, US Alg. Coll. microscope slide 
4666).

Ceramium hamatispinum (Figure 79D–G): Entangled with Gay-
liella and Polysiphonia, intertidal, inner shallow lagoon of 
Bahía San Carlos, north of Guaymas, Sonora, Coll. E. Y. 
Dawson (EYD-11019b, US Alg. Coll. microscope slide 492).

Ceramium horridulum (Figure 80): Dive to 9 m depth, off “rock 
window” on northwest shore, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. J. N. Norris and K. E. Bucher (JN-5310: A, US 
Alg. Coll.-217345; B, US Alg. Coll. microscope slide 8703).

Ceramium howellii (Figure 81A–C): 0.9–7.6 m depths, Punta la 
Gringa, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris and K. E. Bucher (JN-5464b, US Alg. Coll. micro-
scope slide 5271). 

Ceramium howellii (Figure 81D): Dredged 45–55 m depths, off 
Sandstone Point, Isla Guadalupe, off Baja California, Paci-
fic Mexico, Coll. E. Y. Dawson (EYD-8425, US Alg. Coll. 
micro scope slide 479).

Ceramium interruptum (Figure 82A): Epiphytic on Gelidiopsis, 
intertidal, Cumpleaños Tide Pool, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-4201, US Alg. Coll. microscope slide 4788). 

Ceramium interruptum (Figure 82B–D): Epiphytic on Prionitis, 
dive 3–15 m depth, off north end of island, Isla Coronado, 
Bahía de Los Ángeles, Baja California, Coll. H. Sleeper and 
M. Helvey (JN-4404, US Alg. Coll. microscope slide 4794).

Ceramium mazatlanense (Figure 83): Intertidal rocky shelf, 
Ensenada de San Francisco, near Puerto San Carlos, Sonora, 
Coll. E. Y. Dawson (EYD-11031, US Alg. Coll. microscope 
slide 512).

Ceramium obesum (Figure 84A): Intertidal rocky shore, Bahía 
Agua Dulce, north end of Isla Tiburón, Islas de la Cintura 
(holotype: EYD-964, AHFH, now UC).

Ceramium serpens (Figure 84B): Epiphytic of Laurencia, La Paz, 
Baja California Sur (Marchant-67c, CAS, now UC).

Ceramium paniculatum (Figure 85A, C–F): Rock sides and ledges, 
Cumpleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-4396, US Alg. Coll. microscope slide 8704). 

Ceramium paniculatum (Figure 85B): Cumpleaños Tide Pool, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (JN-4539, US Alg. 
Coll. microscope slide 4258).

Ceramium periconicum (Figure 86A): Dredged, Bahía San Lucas, 
Baja California Sur, Coll. E. Y. Dawson (EYD-6851a, US 
Alg. Coll. microscope slide 557). 

Ceramium periconicum (Figure 86B, C): Epiphytic on Gelidium, 
7.6–18 m depths, Isla la Ventana, Bahía de Los Ángeles, Baja 
California, Coll. J. N. Norris, M. Helvey, and H.  Sleeper 
(JN-4436, US Alg. Coll. microscope slide 8705).

Ceramium procumbens (Figure 87): Epiphytic on Dichotomaria 
spathulata, dive off small cove, to 6 m depth, Punta Cirio, 
south of Puerto Libertad, Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Moore (JN-4897, US Alg. Coll. microscope 
slide 8706).

Ceramium sinicola (Figure 88): Epiphytic on Laurencia iriei, 
Cumpleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. Bucher 
(JN-4584, US Alg. Coll. microscope slide 4798).

Corallophila bella (Figure 89C): Cast ashore, Guaymas, Sonora 
(type: Marchant-85, CAS, now UC).

Gayliella fimbriata (Figure 90): Epiphytic on Padina, dive inter-
tidal to 9 m depth, off rocky point inside SE side of Punta 
Pelícano, vicinity of Puerto Peñasco, Sonora, Coll. J. N. 
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Norris, K. E. Bucher, and D. Moore (JN-5062, US Alg. Coll. 
microscope slide 5263).

Gayliella species A (Figure 91A): Epiphytic on Sargassum, dive 
3.0–15 m depths, off north end of island, Isla Coronado, 
Bahía de Los Ángeles, Baja California, Coll. H. Sleeper 
and M. Helvey (JN-4406, US Alg. Coll. microscope slide 
5233). 

Gayliella species A (Figure 91B): Epiphytic on Dichotomaria 
spathulata, 1.5–4.6 m depths, rock reef, west side of Punta 
Robinson (~2.5 km east of Puerto Libertad), Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-4834, US Alg. Coll. 
micro scope slide 5250). 

Gayliella species A (Figure 91C, D): Dive 1.5–4.6 m depths, ~0.8 
km south of shipwreck, Cabeza Ballena, Baja California Sur, 
Coll. J. N. Norris, K. Bucher, and H. Sleeper (JN-4139, US 
Alg. Coll. microscope slide 5225).

Gayliella recticortica (Figure 92): Tide pools, rocky shore on 
south side of bay, Ensenada Bocochibampo, Sonora, Coll. 
E. Y. Dawson (EYD-46-501, AHFH, now UC).

Gayliella taylorii (Figure 93): Intertidal rock shelf with tide 
pools, Ensenada de San Francisco, between Bahía San Car-
los and Guaymas, Sonora, Coll. E. Y. Dawson (EYD-1962: 
A, US Alg. Coll. microscope slide 441; B, US Alg. Coll. 
micro scope slide 440).

Pterothamnion pectinatum (Figure 95A, C): Epiphytic on Seb-
denia flabellata, 0.9–10.6 m depths, south end of Isla Es-
tanque, Coll. J. N. Norris and K. E. Bucher (JN-5512, US 
Alg. Coll. microscope slide 4706).

Pterothamnion pectinatum (Figure 95B, D): Epiphytic or en-
tangled with Sporochnus neushulii, 23 m depth, off west side 
of Roca Blanca, Puerto Refugio, Isla Ángel de la Guarda, 
Coll. J. N. Norris (JN-5263: B, US Alg. Coll. microscope 
slide 4711; D, US Alg. Coll. microscope slide 4710).

Dasya pedicellata subsp. stanfordiana (Figure 96A): Dive to 
13.7 m depth, attached to seashells on muddy bottom; 
Canal de Infiernillo, midway between Isla Tiburón and west 
of Camp Viboras, Sonora, Coll. G. L. Kooyman and E. Sin-
nett (JN-4731, US Alg. Coll.-159017). 

Dasya pedicellata subsp. stanfordiana (Figure 96B, C, E): Dive 
to 13.7 m depth, attached to seashells on muddy bottom; 
Canal de Infiernillo, midway between Isla Tiburón and west 
of Camp Viboras, Sonora, Coll. G.L. Kooyman and E. Sin-
nett (JN-4724: B, US Alg. Coll.-159015; C, E. US Alg. Coll. 
microscope slide 4855).

Dasya pedicellata subsp. stanfordiana (Figure 96D): Epiphytic 
on other algae, beach drift, Desemboque de San Ignacio 
(Seri village), Sonora, Coll. R. E. Schultes, R. S. Felger, and 
A. T. Weil (JN-5165, US Alg. Coll. microscope slide 4852).

Dasya pedicellata subsp. stanfordiana var. nudicaulis (Figure 
97): Dive 15–21 m depths, off rocky shoreline, west side 
of Roca Blanca, Puerto Refugio, Isla Ángel de la Guarda, 
Islas de la Cintura, Coll. J. N. Norris (JN-5800, US Alg. 
Coll.-159009).

Dasya sinicola var. californica (Figure 98A): Intertidal reef, ~30 
m south of “La Jolla Beach Club,” south side of La Jolla 
bay, La Jolla, California, Coll. E. Y. Dawson (drawn from 
topotype specimen: EYD-303, AHFH, now UC).

Dasya spinigera (Figure 98B, C): On sand bottom, dredged 20 
m depth, Bahía San Lucas, Baja California Sur, Coll. E. Y. 
Dawson (EYD-6845a, AHFH, now UC).

Dasya sinicola var. sinicola (Figure 98D): Rocky intertidal shore, 
south side of bay, Ensenada Bocochibampo, near Guaymas, 
Sonora (EYD-468, AHFH, now UC).

Dasya sinicola var. californica (Figure 99A): Intertidal rock plat-
form, Playa Hermosa, (west side of Playa Hermosa Hotel), 
Puerto Peñasco, Sonora, Coll. J. N. Norris (JN-3696, US 
Alg. Coll.-159037).

Dasya sinicola var. sinicola (Figure 99B, C): Hand dredge 9.1–
22.8 m, Isla Las Ánimas (Isla San Lorenzo del Norte), Islas 
de San Lorenzo, off Baja California, Coll. E. Y. Dawson, R. 
Banks, E. Wilson, and J. Sloan (California Department of 
Fish and Game; M/V Alaska expedition) (EYD-26119, US 
Alg. Coll. microscope slide 792).

Heterosiphonia crispella var. laxa (Figure 100A, B, D): Epi-
phytic on Padina, west side of small cove, dive to 6 m depth, 
Punta Cirio, south of Puerto Libertad, Sonora, Coll. J. N. 
Norris, K. E. Bucher, and D. Moore (JN-4898, US Alg. Coll. 
microscope slide 4889).

Heterosiphonia crispella var. laxa (Figure 100C, E): 1.5–4.6 m 
depths, ~0.8 km [~0.5 mile] south of shipwreck, Cabeza 
Ballena, Baja California Sur, Coll. J. N. Norris, K. E. Bucher, 
and H. Sleeper (C, JN-4155, US Alg. Coll. microscope slide 
4883; E,.JN-4155, US Alg. Coll. microscope slide 4884).

Heterosiphonia erecta (Figure 101A): Dive to 10.6–30 m depths, 
Islas de Los Gemelos, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris, H. Sleeper, and W. Baines (JN-4746, US 
Alg. Coll.-160012). 

Heterosiphonia erecta (Figure 101B): Epiphytic on Botryocla-
dia, dive 10.6–30 m depths, Islas de Los Gemelos, Bahía de 
Los Ángeles, Baja California, Coll. J. N. Norris, H. Sleeper, 
and W. Baines (JN-4750, US Alg. Coll. microscope slide 
4879). 

Heterosiphonia erecta (Figure 101C, D): 3.0–15 m depths, dive 
off north end of island, Isla Coronado, Bahía de Los Ánge-
les, Baja California, Coll. H. Sleeper and M. Helvey (JN-
4417: C, US Alg. Coll. microscope slide 4885; D, US Alg. 
Coll. microscope slide 4886).
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Apoglossum gregarium (Figure 102): On a hydroid dredged 
from 8–16 m, Isla Las Ánimas (Isla San Lorenzo del Norte), 
Islas de San Lorenzo, Coll. E. Y. Dawson (type of Hypoglos-
sum gregarium E. Y. Dawson) (EYD-26123, US Alg. Coll. 
microscope slide 791).

Branchioglossum bipinnatifidum (Figure 103A, B): 9 m depth, 
off rocky point, SE side of Punta Pelícano, vicinity of Puerto 
Peñasco, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Moore (A, JN-5036, US Alg. Coll.-217354; B, US Alg. 
Coll. microscope slide 4615). 

Branchioglossum bipinnatifidum (Figure 103C): Rock sides and 
ledges, Cumpleaños Tide Pool, Playa Las Conchas (Playa Es-
tación), Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. 
Bucher (JN-4309, US Alg. Coll. microscope slide 4619).

Branchioglossum bipinnatifidum (Figure 103D): Intertidal rock 
platform, Playa Hermosa, Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. Bucher (JN-3987, US Alg. Coll. micro-
scope slide 4625).

Branchioglossum undulatum (Figure 104): Epiphytic on Sargas-
sum stipe, 6 m depth, west side of small cove, Punta Cirio, 
south of Puerto Libertad, Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Moore (JN-4920, US Alg. Coll. microscope 
slide 4617).

Caloglossa apomeiotica (Figure 105A): Mangaratiba City, Rio 
de Janeiro (state), Brazil, Coll. C. F. D. Gurgel (=D. M. 
Krayesky-73) (US Alg. Coll.). 

Caloglossa apomeiotica (Figure 105B, C): Isla Perico, Balboa, 
Pacific Panama, Coll. B. S. Wysor (=D. M. Krayesky-64) (US 
Alg. Coll.).

Erythroglossum californicum (Figure 106): Drift, Desemboque 
de San Ignacio (Seri village), Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Coon (JN-6578a, US Alg. Coll.-217358).

Grinnellia lanceolata (Figure 107A, C, D): Dredged from 12–16 
m, off Isla Salsipuedes (Islas de San Lorenzo), Coll. E. Y. 
Dawson (type of Apoglossum punctatum: EYD-26143, US 
Alg. Coll. microscope slide 779).

Grinnellia lanceolata (Figure 107B): Dredged to 50 m, off Punta 
Gorda, Baja California, Pacific Mexico, Coll. E. Y. Dawson 
(holotype of Grinnellia lanceolata: EYD-626-40, AHFH 
now UC).

Hypoglossum attenuatum var. abyssicola (Figure 108A): About 
13.7 m depth, muddy bottom, attached to seashells, Canal 
de Infiernillo midway between Isla Tiburón and west of 
Campo Viboras, Sonora, Coll. G. L. Kooyman and E. Sin-
nett (JN-4722, US Alg. Coll.-160075).

Hypoglossum attenuatum var. abyssicola (Figure 108B): Hand 
dredge 18.3–30.5 m depths, Isla San Lorenzo (Isla San 

 Lorenzo del Sur), Islas de San Lorenzo, Coll. E. Y. Daw-
son, R. Banks, E. Wilson, and J. Sloan (EYD-26163, US Alg. 
Coll. microscope slide 774).

Hypoglossum attenuatum var. abyssicola (Figure 108C): En-
tangled with Sorella pinnata, beach drift, Desemboque de 
San Ignacio (Seri village), Sonora, Coll. R. E. Schultes, R. S. 
Felger, and A. T. Weil (JN-5156a, US Alg. Coll. microscope 
slide 4609). 

Hypoglossum attenuatum var. abyssicola (Figure 108D, E): D. 
Hand dredge 9.1–22.8 m depths, Isla Las Ánimas (Islas San 
Lorenzo del Norte), Islas de San Lorenzo, Coll. E. Y. Daw-
son, R. Banks, E. Wilson, and J. Sloan (EYD-26117 (♂, ♀), 
US Alg. Coll. microscope slide 793).

Myriogramme divaricata (Figure 109A): 0.9–10.6 m depths, 
dive off the south end of Isla Estanque, Islas de la Cintura, 
Coll. J. N. Norris and K. E. Bucher (JN-5583a, US Alg. 
Coll.-217360).

Myriogramme auricularis (Figure 109B, C): Dredged from 
19–30 m, Isla San Lorenzo del Sur, Coll. E. Y. Dawson, 
R. Banks, E. Wilson, and J. Sloan (holotype: EYD-26167, 
US Alg. Coll. microscope slide 771).

Myriogramme sp. (Figure 109D): Dive to 6 m depth, off west 
side of small cove, Punta Cirio, south of Puerto Libertad, 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
4901, US Alg. Coll. microscope slide 5289).

Phycodrys amplissima (Figure 110A): Cast ashore, beach in 
front of Seri village, Desemboque de San Ignacio, Sonora, 
Coll. J. N. Norris, K. E. Bucher, and D. Coon (JN-6578b, 
US Alg. Coll.-217347). 

Phycodrys amplissima (Figure 110B): Dredged from depth of 
9.0–36 m, Isla San Esteban, Coll. L. Pinkas, E. Smith, and 
D. Miller (California Department of Fish and Game; M/V 
Alaska expedition) (isotype: EYD-21580, US Alg. Coll. 
micro scope slide 635).

Phycodrys simplex (Figure 111): Dredged in 22–44 m, Puerto 
Refugio, Isla Ángel de la Guarda, Coll. E. Y. Dawson (holo-
type: EYD-183-40, AHFH, now UC).

Polyneurella hancockii (Figure 112): Dive to 13.7 m depth, at-
tached to seashells, muddy bottom; Canal de Infiernillo, 
midway between Isla Tiburón and west of Camp Viboras, 
Sonora, Coll. G. L. Kooyman and E. Sinnett (A, JN-4720, 
US Alg. Coll.-217356; B, JN-4727, US Alg. Coll.-217357; 
C, JN-4725, US Alg. Coll. microscope slide 5283; D, JN-
4720, US Alg. Coll. microscope slide 5285).

Schizoseris pygmaea (Figure 113A, B): On intertidal rocks, 
Punta Pelícano, vicinity of Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-3823: A, US Alg. Coll. 
microscope slide 5282; B, US Alg. Coll.-160889).
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Schizoseris pygmaea (Figure 113C): Mid to low intertidal rock 
platform and tide pools, Playa Las Conchas (Playa Esta-
ción), Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. 
Bucher (JN-3902, US Alg. Coll. microscope slide 5286).

Sorella pinnata (Figure 114A–C): Dive to 10.6–30 m depths, 
Islas de Los Gemelos, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris, H. Sleeper, and W. Baines (JN-4749, US 
Alg. Coll. microscope slide 4642). 

Sorella pinnata (Figure 114D): Beach drift, Desemboque de San 
Ignacio (Seri village), Sonora, Coll. R. E. Schultes, R. S. 
Felger, and A. T. Weil (JN-5154, US Alg. Coll. microscope 
slide 4643). 

Sorella pinnata (Figure 114E): 7.6–9.0 m depths, attached to 
rocks, west side of large rock, Rocas Consag, Coll. D.G. 
Lindquist (JN-3131, US Alg. Coll. microscope slide 4645).

Taenioma perpusillum (Figure 115): On intertidal rocks, near 
inner wharf of inner bay, Topolobampo, Sinaloa, Coll. E. Y. 
Dawson (A,C, EYD-10891, US Alg. Coll. microscope slide 
569; B, EYD-10908, US Alg. Coll. microscope slide 570).

Platysiphonia decumbens (Figure 116A): Intertidal to 9 m depth, 
NW of rock window on shore, Puerto Refugio, Isla Ángel de 
la Guarda, Coll. J. N. Norris and K. E. Bucher (JN-5324b, 
US Alg. Coll. microscope slide 5290).

Platysiphonia decumbens (Figure 116B, C): Hand dredged 
9.1–22.8 m depths, Isla Las Ánimas (Islas San Lorenzo del 
Norte), Islas de San Lorenzo, Coll. E. Y. Dawson, R. Banks, 
E. Wilson, and J. Sloan (EYD-26116, US Alg. Coll. micros-
cope slide 794).

Chondria acrorhizophora (Figure 117A): Eureka, near La Paz, 
Baja California Sur (isotype: D.R. Marchant-44, US Alg. 
Coll.-56205).

Chondria acrorhizophora (Figure 117B): Drift, Desemboque de 
San Ignacio, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Coon (JN-6577, US Alg. Coll.-158967).

Digenea simplex (Figure 119): Cumpleaños Tide Pool, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris, K. E. Bucher, and L. Gleye (both JN-4204: A, 
US Alg. Coll.-159105; B, US Alg. Coll.-159104).

Herposiphonia littoralis (Figure 120): Epiphytic on Padina, 
beach drift, Desemboque de San Ignacio (Seri village), So-
nora, Coll. R. E. Schultes, R. S. Felger, and A. T. Weil (JN-
5153, US Alg. Coll. microscope slide 4946).

Herposiphonia plumula var. plumula (Figure 121): Epiphytic 
on Sargassum sinicola var. camouii, Cumpleaños Tide Pool, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (JN-4301, US Alg. 
Coll. microscope slide 4913).

Herposiphonia plumula var. parva (Figure 122): Lady’s Harbor, 
Santa Cruz Island, California Channel Islands, Coll. G. J. 
Hollenberg (holotype: GJH-1337, US Alg. Coll.-61192; US 
Alg. Coll. microscope slides 3440–3446).

Herposiphonia spinosa (Figure 123A): Cumpleaños Tide Pool, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (JN-4390, US Alg. 
Coll. microscope slide 4912).

Herposiphonia spinosa (Figure 123B): Intertidal platform, Playa 
Las Conchas (Playa Estación), Puerto Peñasco, Sonora, 
Coll. J. N. Norris and K. E. Bucher (JN-3175, US Alg. Coll. 
microscope slide 4907).

Laurencia aguilar-rosasorum (Figure 124A): Rocky intertidal 
platform and tide pools, Playa Las Conchas (Playa Es-
tación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-4369, US Alg. Coll.-217740). 

Laurencia fenicalii (Figure 124B): On rocks, Cumpleaños Tide 
Pool, Playa Las Conchas (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris and K. E. Bucher (JN-4515, US 
Alg. Coll.-217741).

Laurencia iriei (Figure 124C): On rocks, Cumpleaños Tide 
Pool, Playa Las Conchas (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris and K. E. Bucher (JN-4519, US 
Alg. Coll.-217742). 

Laurencia johnstonii (Figure 124D): On rocks and tidal plat-
form, Cumpleaños Tide Pool, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris (JN-
4068, US Alg. Coll.-160140).

Osmundea estebaniana (Figure 125A): Intertidal to 6 m depth, 
Isla Mejia, off north end of Isla Ángel de la Guarda, Coll. 
J. N. Norris and K. E. Bucher (JN-5832, US Alg. Coll.-
160119). 

Osmundea estebaniana (Figure 125B): 9–23 m dive, off west 
side of Roca Blanca, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. J. N. Norris, J. Paul, and K. Robertson (JN-
5273, US Alg. Coll.-160111).

Osmundea sinicola (Figure 125C): Cast ashore, Bahía San Car-
los, Sonora, Coll. Dana Bean, s.n. (US Alg. Coll.-30106).

Palisada paniculata (Figure 126B, C): Cumpleaños Tide Pool, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and R. W. Hoshaw (JN-5006, US 
Alg. Coll.-160223).

Palisada pedrochei (Figure 126D): Intertidal rock platform, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (holotype: JN-
5879, US Alg. Coll.-160250).

Neosiphonia cheloniae (Figure 127): Epizoic on dorsal surface 
of head and flippers of a living female black sea turtle, Canal 
de Infiernillo, vicinity of Campo Ona, Sonora (opposite the 
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east coast of Isla Tiburón), Coll. R. S. Felger, E. W. Moser, 
and E. Méndez (JN-4765.5, US Alg. Coll. microscope slide 
5046).

Neosiphonia concinna (Figure 128A): On other intertidal algae, 
near Scripps Institution of Oceanography, La Jolla, Califor-
nia, Coll. G.J. Hollenberg (holotype: GJH-2015, US Alg. 
Coll.-61210, US Alg. Coll. microscope slide 1225). 

Neosiphonia confusa (Figure 128B): Corona del Mar, Califor-
nia, Coll. G. J. Hollenberg (topotype: GJH-1383, US Alg. 
Coll.-64866). 

Neosiphonia johnstonii var. johnstonii (Figure 128C): Puerto 
Libertad, Sonora, Coll. E. Y. Dawson (EYD-670, AHFH, 
now UC). 

Neosiphonia eastwoodae (Figure 128D): Epiphytic on various 
algae, False Bay (now Mission Bay), San Diego, California 
(isotype: Polysiphonia snyderae Kylin, 1941; Collins et al., 
1899: Fasciculus 13, No. 638, US Alg. Coll-64991). 

Neosiphonia masonii (Figure 128E): North side of reef, off sou-
thwest end of Isla Guadalupe, Pacific Baja California (EYD-
4073, AHFH, now UC). 

Neosiphonia masonii (Figure 128F): Off Islote Zapato, Isla Gua-
dalupe (EYD-19277, AHFH, now UC).

Neosiphonia flaccidissima (Figure 129A): 1.5–6 m depths, 
Nueva Guaymas, Sonora, Coll. D. Evanson (JN-4267, US 
Alg. Coll. microscope slide 5029). 

Neosiphonia flaccidissima (Figure 129B, C): Epiphytic on Pa-
dina, 1.5–6 m depths, Nueva Guaymas, Sonora, Coll. 
D. Evanson (JN-4270, US Alg. Coll. microscope slide 5031).

Neosiphonia savatieri (Figure 130A): Intertidal platform and 
Cumpleaños Tide Pool, Playa Las Conchas (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris (JN-4195, US 
Alg. Coll. microscope slide 5027). 

Neosiphonia savatieri (Figure 130B): 1.5–6 m depths, Nueva 
Guaymas, Sonora, Coll. D. Evanson (JN-4266, US Alg. 
Coll. microscope slide 5030).

Neosiphonia confusa (Figure 131A): Epizoic on sand dollar En-
cope grandis, in sand tidal channels, Bahía La Choya (Bahía 
Cholla), vicinity of Puerto Peñasco, Sonora (JN-5577, US 
Alg. Coll. microscope slide 5052). 

Neosiphonia confusa (Figure 131B): On NASA buoy, anchored 
off Laboratorio de Biología Marina, Playa Las Conchas 
(Playa Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris 
(JN-3835, US Alg. Coll. microscope slide 5000). 

Neosiphonia simplex (Figure 131C): Mid intertidal rock plat-
form and tide pools, from laboratory to Cumpleaños Tide 
Pool, Playa Las Conchas (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris and K. E. Bucher (JN-5098b, US 
Alg. Coll. microscope slide 4996). 

Neosiphonia simplex (Figure 131D): 9 m depth, off rocky point, 
SE side of Punta Pelicano, vicinity of Puerto Peñasco, So-

nora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
5038, US Alg. Coll. microscope slide 4994).

Neosiphonia mexicana (Figure 132A): A. Bahía Sulphur, Isla 
Clarión, Islas Revillagigedo, Pacific Mexico, Coll. J. T. 
Howell (paratype: JTH-238a, AHFH, now UC). 

Neosiphonia mexicana (Figure 132B–D): On rocks with other 
minute algae, low intertidal, Isla Estanque (Pond Island), 
off southeastern end of Isla Ángel de la Guarda, Coll. E. Y. 
Dawson (holotype: EYD-430-40, AHFH-62, now UC).

Neosiphonia paniculata (Figure 132E): Esquimalt, near inner 
harbor of Victoria, Vancouver Island, British Columbia, and 
Juan de Fuca Strait (between Vancouver Island and Olympic 
Peninsula, Washington). 

Polysiphonia sonorensis (Figure 132F): Drift, southeastern shore 
of Bahía Empalme, Sonora, Coll. F. Drouet and D. Richards 
(Drouet & Richards-3426a: holotype F; isotype: US Alg. 
Coll.-66807, microscope slides 1237–1239).

Neosiphonia paniculata (Figure 133): Epiphytic on Encope 
grandis (sand dollar), sand-mud flats, Bahía La Choya 
(Bahía Cholla), vicinity of Puerto Peñasco, Sonora, Coll. 
J. Kudenov and J. N. Norris (JN-4552, US Alg. Coll.-
160578).

Polysiphonia hollenbergii (Figure 134): 7.6 m depth, Isla La 
Ventana, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris and G. Boehlert (holotype: JN-2998b, US Alg. Coll. 
microscope slide 5004).

Polysiphonia pacifica var. delicatula (Figure 135): Epiphytic on 
Gelidium johnstonii, 3.3 m depth, rock reef, Cabo Lobos, 
vicinity of Puerto Libertad, Coll. J. N. Norris and K. E. Bu-
cher (JN-4848a, US Alg. Coll. microscope slide 4260).

Polysiphonia scopulorum var. villum (Figure 136A): Mid inter-
tidal, tidal platform and Cumpleaños Tide Pool, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-5098a, US Alg. Coll. 
micro scope slide 4995). 

Polysiphonia scopulorum var. villum (Figure 136B): Intertidal, 
tidal platform fronting Laboratorio de Biología Marina, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris (JN-3744, US Alg. Coll. microscope 
slide 5025).

Pterosiphonia dendroidea (Figure 137A): Islas de Los Gemelos, 
Bahía de Los Ángeles, Baja California, Coll. J. N. Norris, 
H. Sleeper, and W. Baines (JN-4742, US Alg. Coll. micro-
scope slide 4899). 

Pterosiphonia californica (Figure 137B): 9 m depth, off rocky 
point, SE side of Punta Pelícano, vicinity of Puerto Peñasco, 
Sonora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
5021, US Alg. Coll. microscope slide 4900).
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Pterosiphoniella williamsii (Figure 138A–C): Dive 1.5–4.6 m 
depths, ~0.8 km south of shipwreck, Cabeza Ballena, Baja 
California Sur, Coll. J. N. Norris and K. E. Bucher (JN-
4126, US Alg. Coll. microscope slide 4914). 

Pterosiphoniella williamsii (Figure 138D): Intertidal rocks, in 
front of wrecked Japanese ship, Inari Maru 10, Cabeza 
Ballena, Baja California Sur, Coll. J. N. Norris and K. E. 
Bucher (JN-4103, US Alg. Coll. microscope slide 4915).

Amplisiphonia? pacifica (Figure 139): Epiphytic on Palisada pa-
niculata, north side of Puerto Calamajue, Baja California, 
Coll. J. N. Norris and K. E. Bucher (JN-4682, US Alg. Coll. 
microscope slide 4984).

Veleroa subulata (Figure 140): On hydroid, dredged 22 m depth, 
Bahía Tepoca, Sonora, Coll. E. Y. Dawson (holotype: EYD-
381d-40, AHFH-63, now UC).

Spyridia cf. filamentosa (Figure 141A): Intertidal rocks fronting 
Laboratorio de Biología Marina, Playa Las Conchas (Playa 
Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-3140, US Alg. Coll.-160963).

Spyridia cf. filamentosa (Figure 141B): Mudflats, Bahía La 
Choya (Bahía Cholla), vicinity of Puerto Peñasco, Sonora, 
Coll. J. N. Norris (JN-4060, US Alg. Coll.-160981).

Spyridia cf. filamentosa (Figure 141C, D): Epiphytic, interti-
dal, in front of Laboratorio de Biología Marina, Playa Las 
Conchas (Playa Estación), Puerto Peñasco, Sonora, Coll. 
J. N. Norris (JN-4075, US Alg. Coll. microscope slide 
4836).

Spyridia cf. filamentosa (Figure 141E, F): Intertidal, tidal plat-
form, Playa Hermosa (~0.4 km west of Playa Hermosa 
Hotel), vicinity of Puerto Peñasco, Sonora, Coll. J. N. Nor-
ris and K. E. Bucher (JN-4019, US Alg. Coll. microscope 
slide 4834).

Anotrichium furcellatum (Figure 142): Growing on shell, Islas 
de Los Gemelos, Bahía de Los Ángeles, Baja California, 
Coll. H. Sleeper and M. Helvey (JN-4487, US Alg. Coll. 
microscope slide 4969).

Anotrichium secundum (Figure 143A): Beach drift, Desemboque 
de San Ignacio, Sonora, Coll. R. E. Schultes, R. S. Felger, 
and A. T. Weil (JN-5187, US Alg. Coll. microscope slide 
4952).

Anotrichium secundum (Figure 143B): Epizoic on sponge, in-
tertidal, Playa Hermosa (~0.4 km west of Playa Hermosa 
Hotel), Puerto Peñasco, Sonora, Coll. J. N. Norris and K. E. 
Bucher (JN-4032, US Alg. Coll. microscope slide 4961).

Griffithsia pacifica (Figure 144A): Epiphytic on Gelidium, beach 
drift, Desemboque de San Ignacio (Seri village), Sonora, 
Coll. R. E. Schultes, R. S. Felger, and A. T. Weil (JN-5159, 
US Alg. Coll. microscope slide 4980). 

Griffithsia pacifica (Figure 144B): Beach drift, Desemboque de 
San Ignacio (Seri village), Sonora, Coll. R. E. Schultes, R. S. 
Felger, and A. T. Weil (JN-5148, US Alg. Coll. microscope 
slide 4955).

Lejolisia hoshawii (Figure 145): Epiphytic on Sargassum in the 
drift, Playa Hermosa, Puerto Peñasco, Sonora, Coll. A. E. 
Dennis (type illustrations EYD-27530, US Alg. Coll. micro-
scope slide 989).

Tiffaniella saccorhiza (Figure 146A, B): Bahía de Los Ángeles, 
Baja California, Coll. E. Y. Dawson (EYD-46-1330, US Alg. 
Coll. microscope slide 917).

Pleonosporium globliferum (Figure 147A, C): Dive 1.5–4.6 m 
depths, ~0.8 km south of shipwreck, Cabeza Ballena, Baja 
California Sur, Coll. J. N. Norris and K. E. Bucher (JN-
4147, US Alg. Coll. microscope slide 4682).

Pleonosporium globliferum (Figure 147B): Epiphytic on Dic-
tyopteris undulata, Punta Los Frailes, Baja California Sur, 
Coll. V. Paul (JN-7175a, US Alg. Coll. microscope slide 
4673).

Pleonosporium mexicanum (Figure 148): Lowermost intertidal 
on small reef, 3 km north of Belmar Hotel, Playa de Olas 
Atlas, vicinity of Mazatlán, Sinaloa (holotype: EYD-3610, 
US Alg. Coll. microscope slide 398).

Pleonosporium vancouverianum (Figure 149): Dive 10.6–30 m 
depths, Islas de Los Gemelos, Bahía de Los Ángeles, Baja 
California, Coll. J. N. Norris (JN-4745, US Alg. Coll. mi-
croscope slides 4690, 4689). 

Gelidium crinale (Figure 150F): Intertidal, Punta Estrella, ~3.2 
km south of San Felipe, Baja California, Coll. J. N. Norris 
and G. Boehlert (JN-3310, US Alg. Coll.-159270).

Gelidium crinale (Figure 150G): Intertidal, on tidal platforms, 
Playa Hermosa, vicinity of Puerto Peñasco, Sonora, Coll. J. 
N. Norris and K. E. Bucher (JN-3483, US Alg. Coll.-159274).

Gelidium decompositum (Figure 151): Rocky intertidal, Puerto 
Calamajue, Baja California, Coll. J. N. Norris and K. E. 
Bucher (JN-4611a, US Alg. Coll.-159296). 

Gelidium johnstonii (Figure 152A): 3.0–7.6 m depths, dive off 
SE end of Isla San Esteban, Islas de la Cintura, Coll. J. N. 
Norris and K. E. Bucher (JN-5539, US Alg. Coll.-159337). 

Gelidium johnstonii (Figure 152B): Low intertidal, tidal platform 
fronting Laboratorio de Biología Marina, Playa Las Conchas 
(Playa Estación), Puerto Peñasco, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-3796, US Alg. Coll.-159339).

Gelidium mcnabbianum (Figure 153A, B): Rocky shore, front-
ing Laboratorio de Biología Marina, Playa Las Conchas 
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(Playa Estación), Puerto Peñasco, Coll. E. Y. Dawson (EYD-
27340, US Alg. Coll.-40743). 

Gelidium pusillum (Figure 153C): On tidal platform, Playa Her-
mosa, vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris 
and K. E. Bucher (JN-3482, US Alg. Coll.-159272).

Pterocladia sonorense (Figure 156): On intertidal rocks, tidal 
platform fronting Laboratorio de Biología Marina, Playa 
Las Conchas (Playa Estación), Puerto Peñasco, Sonora, 
Coll. E. Y. Dawson (EYD-27304, US Alg. Coll.-40860).

Pterocladiella capillacea (Figure 157): Rocky intertidal, north 
side of Puerto Calamajue, Baja California, Coll. J. N. Norris 
and K. E. Bucher (JN-4611b, US Alg. Coll.-159295).

Hypnea cervicornis (Figure 158): Rocky reef Playa Tucson, 
Bahía La Choya (Bahía Cholla) on bay side of Punta Pelí-
cano, vicinity of Puerto Peñasco, Sonora, Coll. E. Y. Daw-
son (EYD-27213, US Alg. Coll.-40586).

Dicranema rosaliae (Figure 159A): Intertidal rocks near inner 
wharf of the inner bay, Topolobampo, Sinaloa, Coll. E. Y. 
Dawson (EYD-10897, US Alg. Coll.-7173). 

Dicranema rosaliae (Figure 159C): Tidal platform in sand-co-
vered areas, Playa Hermosa, Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-3263, US Alg. Coll. 
micro scope slide 4534).

Dudresnaya colombiana (Figure 160A, C): 1–10 m depths, 
south end of Isla Estanque, Coll. J. N. Norris and K. E. 
Bucher (JN-5480: A, US Alg. Coll.-8760; C, US Alg. Coll. 
microscope slide 3769).

Dudresnaya colombiana (Figure 160B): 15–23 m depths, east 
end of Isla Mejia, Isla Ángel de la Guarda, Coll. J. N. Nor-
ris, J. Paul, and K. Robertson (JN-5680, US Alg. Coll. 
micro scope slide 3767).

Chondracanthus acicularis (Figure 161): Rocky reef, Playa 
Tucson, on Bahía La Choya (Bahía Cholla) side of Punta 
Pelícano, vicinity of Puerto Peñasco, Sonora, Coll. E. Y. 
Dawson (EYD-27263, US Alg. Coll.-40576).

Chondracanthus squarrulosus (Figure 162A, B): Intertidal plat-
form, Playa Hermosa, Puerto Peñasco, Sonora, Coll. J. N. 
Norris and J. Kudenov (JN-3690: A, US Alg. Coll.-159405; 
B, US Alg. Coll.-159404). 

Chondracanthus squarrulosus (Figure 162C): 3.3 m depth, Puer-
tecitos, Baja California, Coll. J. N. Norris and G. Boehlert 
(JN-3298, US Alg. Coll.-159444).

Chondracanthus squarrulosus (Figure 162D): Punta La Gringa, 
Bahía de los Ángeles, Baja California, Coll. J. N. Norris and 
K. E. Bucher (JN-3026, US Alg. Coll.-159478).

Chondracanthus squarrulosus (Figure 162E): In sandy pockets 
among rocks, 3.3 m depth, La Mona, Bahía de Los Ángeles, 

Baja California, Coll. J. N. Norris (JN-2982, US Alg. Coll.-
159475).

Chondracanthus tepidus (Figure 163): Dive 1.0–7.6 m depths, 
Punta La Gringa, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris and K. E. Bucher (JN-5451, US Alg. Coll.-
159488).

Chondracanthus zertuchei (Figure 164): Intertidal, Bahía San 
Francisquito, Baja California, Coll. J. N. Norris (holotype: 
JN-3227, US Alg. Coll.-159436).

Mazzaella diffusa (Figure 165): Dive 15–24 m depths, Isla La 
Ventana, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris, M. H. Hommersand, M. Yoshizaki, and G. Boehlert 
(JN-2999: A, US Alg. Coll.-160802; B, US Alg. Coll. micro-
scope slide 5340).

Mazzaella digitata (Figure 166): Cobble shore at mouth of two 
small estuaries on north side of island, Isla Rasa (Islas de la 
Cintura), Coll. E. Y. Dawson (EYD-1045: A, US Alg. Coll.-
12964; B, US Alg. Coll. microscope slide 893).

Mazzaella hancockii (Figure 167): Dive 3–7.6 m depths, south-
east side of Isla San Esteban, Coll. J. N. Norris (JN-5563; 
US Alg. Coll.-160803).

Kallymenia baldwinii (Figure 168A): Attached to rock, about 
20 m depth, Bahía Santa Inez, Bahía Concepción, Baja Cali-
fornia Sur, Coll. W. Baldwin (holotype: EYD-25819; US 
Alg. Coll.-40928). 

Kallymenia bleckii (Figure 168B): 15 m depth, off Punta Púlpito 
(~12.5 km north of Punta San Basilio), Baja California Sur, 
Coll. John Bleck (holotype: EYD-25919; US Alg. Coll.-40927).

Kallymenia pertusa (Figure 169): Dive 15–23 m depths, off east 
end of Isla Mejía, northern end of Isla Ángel de la Guarda, 
Coll. J. N. Norris, J. Paul, and K. Robertson (JN-5667, US 
Alg. Coll.-217346).

Pugetia mexicana (Figure 170A): Dive 15–22 m depths, off east 
end of Isla Mejía, northern end of Isla Ángel de la Guarda, 
Coll. J. N. Norris, J. Paul, and K. Robertson (JN-5668, US 
Alg. Coll.-217349). 

Pugetia mexicana (Figure 170B): Dive off small islet, 4.6–26 m 
depths, Puerto Refugio, Isla Ángel de la Guarda, Coll. J. N. 
Norris (JN-5362, US Alg. Coll.-160774).

Ahnfeltiopsis hancockii (Figure 171A): Intertidal rocky shore and 
cobble beach, Punta San Felipe (near San Felipe), Baja Cali-
fornia, Coll. E. Y. Dawson (EYD-405, US Alg. Coll.-208111).

Ahnfeltiopsis hancockii (Figure 171B): Bahía San Francisquito, 
Baja California, Coll. J. N. Norris (JN-3228, US Alg. Coll.-
159896).
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Ahnfeltiopsis serenei (Figure 172): Isla San Benedicto, Islas Re-
villagigedo, Pacific Mexico (EYD-12058, AHFH, now UC).

Gymnogongrus johnstonii (Figure 173A): Intertidal to 7.6 m 
depth, off northeast end of island, Puerto Refugio, Isla 
Ángel de la Guarda, Coll. J. N. Norris and K. E. Bucher 
(JN-6205, US Alg. Coll.-159912).

Gymnogongrus johnstonii (Figure 173B): Intertidal, rocky shore-
line, northeast end of island, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. K. E. Bucher (JN-5736, US Alg. Coll.-159906).

Petroglossum parvum (Figure 174): 13–18 m depths, off Isla Sal-
sipuedes (Islas de San Lorenzo), Islas de la Cintura, Coll. 
E. Y. Dawson (EYD-26138: A, B, US Alg. Coll.-78080; C, 
D, US Alg. Coll. microscope slide 783).

Sarcodiotheca dichotoma (Figure 175A, B): Dive to 18 m depth, 
rocky bottom, Isla la Ventana, Bahía de Los Ángeles, Baja 
California, Coll. J. N. Norris, M. Helvey, and H. L. Sleeper 
(JN-4432, US Alg. Coll.-160847). 

Sarcodiotheca dichotoma (Figure 175C): Drift, Desemboque de 
San Ignacio (Seri village), Sonora, Coll. J. N. Norris, K. E. 
Bucher, and D. Coon (JN-6554, US Alg. Coll.-160887). 

Sarcodiotheca furcata (Figure 176): Dive to 9 m depth, Puerto 
Refugio, Isla Ángel de la Guarda, Coll. J. N. Norris and 
K. E. Bucher (JN-5328, US Alg. Coll.-160855). 

Sarcodiotheca furcata (Figure 177A): Dive off small islet, 4.6–26 
m depths, Puerto Refugio, Isla Ángel de la Guarda, Coll. 
J. N. Norris and K. E. Bucher (JN-5349, US Alg. Coll.-
160859). 

Sarcodiotheca furcata (Figure 177B): Dive 15–22 m depths, off 
west side of rocky shoreline of Roca Blanca, Puerto Refugio, 
Isla Ángel de la Guarda, Coll. J. N. Norris (JN-5798, US 
Alg. Coll.-160864). 

Sarcodiotheca gaudichaudii (Figure 178A, B): 1–7.6 m depths, 
Punta la Gringa, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris and K. E. Bucher (A, JN-5439a, US Alg. 
Coll.-160874; B, JN-5439b (♂), US Alg. Coll.-160875).

Sarcodiotheca gaudichaudii (Figure 178C): Drift, Desemboque 
de San Ignacio, Sonora, Coll. J. N. Norris, K. E. Bucher, and 
D. Coon (JN-6555, US Alg. Coll.-160877).

Sarcodiotheca taylorii (Figure 179): Dive 7.6–18 m depths, rocky 
substrate, Isla la Ventana, Bahía de Los Ángeles, Baja Cali-
fornia, Coll. J. N. Norris, M. Helvey, and H. L. Sleeper (JN-
4460: A, US Alg. Coll.-160878; B, US Alg. Coll.-160879).

Tacanoosca uncinata (Figure 180A, D): Beach drift at high tide, 
Punta Colorado, near Guaymas, Sonora, Coll. E. Y. Dawson 
(A, EYD-1800 (♂), US Alg. Coll.-7181; D, EYD-1800 (♀), 
US Alg. Coll.-7181).

Tacanoosca uncinata (Figure 180B): On rock, 6 m depth, Punta 
Willard, Bahía San Luís Gonzaga, Baja California, Coll. 
J. N. Norris and K. E. Bucher (JN-5415, US Alg. Coll.-
210494). 

Tacanoosca uncinata (Figure 180C): 3.0–4.6 m depths, Bahia 
San Francisquito, Baja California, Coll. J. N. Norris (JN-
238, US Alg. Coll.-89992).

Weeksia coccinea (Figure 181A): Drift, Desemboque de San Ig-
nacio (Seri village), Sonora, Coll. J. N. Norris, K. E. Bucher, 
and D. Coon (JN-6546, US Alg. Coll.-159943).

Weeksia templetonii (Figure 182): Dive 3–15 m depths, north 
end of Isla Coronado, Bahía de Los Ángeles, Baja Cali-
fornia, Coll. H. Sleeper and M. Helvey (JN-4349, US Alg. 
Coll.-159945).

Cruoriella fissurata (Figure 183): On intertidal rocks, Cabeza 
Ballena, Baja California Sur (holotype: EYD-6830a; AHFH, 
now UC).

Cruoriella mexicana (Figure 184A): Growing on shells, 13–15 
m depths, off South Coronado Island, Islas Los Coronados, 
Baja California, Pacific Mexico (holotype: EYD-4283c,  
Cruoriopsis mexicana; AHFH, now UC). 

Cruoriella mexicana (Figure 184B): Growing on the articulate 
coralline Bossiella, dredged at the type locality (off Isla Coro-
nado Sur, Islas Los Coronados, off northern Baja California) 
along with the type (paratype: EYD-4280, AHFH, now UC).

Metapeyssonnelia mexicana (Figure 185): Playa Las Conchas 
(Playa Estación), Puerto Peñasco, Sonora, Coll. G. J. Hol-
lenberg (GJH-67-54, US Alg. Coll. microscope slide 3109).

Peyssonnelia mexicana (Figure 186A): Binners Cove, Isla So-
corro, Islas Revillagigedo, Pacific Mexico, Coll. E. Y. Daw-
son (EYD-12137, US Alg. Coll.-12357).

Peyssonnelia mexicana (Figure 186B–D): Dredged from 9–22 
m, Isla Las Ánimas (Isla San Lorenzo del Norte), Islas de 
San Lorenzo, Coll. E. Y. Dawson (B, EYD-26098, US Alg. 
Coll. microscope slide 800; C, D, EYD-26099, US Alg. Coll. 
microscope slide 799).

Peyssonnelia orientalis (Figure 187A, B): Northeast side of cove, 
Isla San Pedro Nolasco, Coll. N. P. Yensen (NPY 740320-3, 
=JN-5214, US Alg. Coll. microscope slide 4564).

Peyssonnelia orientalis (Figure 187C): Punta Palmilla, Baja 
 California Sur, Coll. E. Y. Dawson (EYD-3245, AHFH, 
now UC). 

Gracilaria ascidiicola (Figure 188): 3.6–7.3 m depths, inner-
most bay, Puerto Escondido, Baja California Sur, Coll. E. Y. 
Dawson (EYD-7149: A, US Alg. Coll.-5690; B, isotype: US 
Alg. Coll.-41708).
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Gracilaria crispata (Figure 189A): Intertidal rock platform with 
sand areas, Playa Hermosa, Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-3258, US Alg. Coll.-
159559). 

Gracilaria crispata (Figure 189B): Intertidal rock platform, 
Playa Las Conchas (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (JN-5866, US Alg. 
Coll.-159568).

Gracilaria crispata (Figure 190A–D): On cobbles, rocky inter-
tidal shore on south side of bay, Bahía Bocochibampo, So-
nora (EYD-1713 (♀), AHFH, now UC).

Gracilaria rubrimembra (Figure 190E–G): Intertidal, on flat, 
igneous reef with tide pools, south side of bay (near entrance 
to Puerto San Carlos), Ensenada de San Francisco, Sonora 
(E, holotype: EYD-1918 (♀), AHFH-4522, now UC; F, G, 
isotypes: EYD-1918, AHFH, now UC.

Gracilaria veleroae (Figure 190H): Netted in fish seine, shallow 
water of innermost bay (locally known as “Bahía Santa 
Lucia”) near center of town, Acapulco, Guerrero, Pacific 
Mexico (EYD-3916 (♂), AHFH, now UC).

Gracilaria pachydermatica (Figure 191A): Growing on gran-
ite rock, mid to low intertidal tide pools, Punta Pelícano, 
 Sonora, Coll. J. N. Norris (JN-3953, US Alg. Coll.-159595).

Gracilaria pachydermatica (Figure 191B): On upper intertidal 
rocks, Isla Tortuga (northeast of Puerto Santa Rosalía), off 
Baja California Sur, Coll. I. M. Johnston (I.M.Johnston-122, 
holotype: CAS-1355, now UC).

Gracilaria pachydermatica (Figure 191C): Intertidal, rocky 
shore, south side of bay Ensenada de San Francisco, near 
Guaymas, Sonora, Coll. E. Y. Dawson (EYD-1822 (♂), 
AHFH, now UC).

Gracilaria pachydermatica (Figure 191D): Bahía Carrizal, near 
Cabo Arco (vicinity of Guaymas), Sonora, Coll. E. Y. Daw-
son (EYD-1682 (♀), AHFH, now UC).

Gracilaria pachydermatica (Figure 191E): On flat igneous reef 
with tide pools, south side of bay, Ensenada de San Fran-
cisco (near entrance to Puerto San Carlos), Sonora, Coll. 
E. Y. Dawson (EYD-1909, AHFH, now UC).

Gracilaria pinnata (Figure 192): 6–9 m depths, northwest of 
rock window on shore, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. J. N. Norris and K. E. Bucher (JN-5334, US 
Alg. Coll.-159632). 

Gracilaria ramisecunda (Figure 193): Type collection (♀, ♂, 
and tetrasporophyte), in low intertidal tide pools on gra-
nitic reef, Cabeza Ballena (headland ~8 km east of Cabo San 
Lucas), Baja California Sur, Coll. E. Y. Dawson (holotype: 
EYD-3314, AHFH-12870, now UC).

Gracilaria rubrimembra (Figure 194): 6 m depth, Punta La 
Gringa, Bahía de Los Ángeles, Baja California, Coll. J. N. 

Norris and G. Boehlert (JN-3032: A, US Alg. Coll.-159638; 
B, US Alg. Coll.-159637).

Gracilaria spinigera (Figure 195): Drift along shore Ensenada 
de San Francisco, near Bahía San Carlos, Sonora, Coll. E. Y. 
Dawson (EYD-10986, US Alg. Coll.-7536). 

Gracilaria spinigera (Figure 196A): Ensenada de San Francisco 
(between Bahía San Carlos and Guaymas), Sonora, Coll. 
E. Y. Dawson (EYD-574-40, AHFH, now UC). 

Gracilaria spinigera (Figure 196B, D, E): Near Guaymas (EYD-
1659, AHFH, now UC). 

Gracilaria spinigera (Figure 196C): From type collection, En-
senada de San Francisco (between Bahía San Carlos and 
Guaymas), Sonora, Coll. E. Y. Dawson (holotype: EYD-
1903 (♂); AHFH-4949, now UC).

Gracilaria subsecundata (Figure 197A, B): Sand-mud tidal 
flats, 1.8–3.0 m depths on rock reef, Bahía La Choya 
(Bahía Cholla), vicinity of Puerto Peñasco, Sonora, Coll. 
J. N. Norris and K. E. Bucher (JN-4990, US Alg. Coll.-
159647).

Gracilaria veleroae (Figure 197C): Dredged 4.0–30 m, off Isla 
Tiburón, near Isla Turner, Coll. E. Y. Dawson (holotype: 
EYD-141a-40, AHFH-37, now UC).

Gracilaria tepocensis (Figure 198A): 4.5–9.5 m depths, dive off 
small islet, Puerto Refugio, Isla Ángel de la Guarda, Coll. 
J. N. Norris and K. E. Bucher (JN-5356, US Alg. Coll.-
156380). 

Gracilaria turgida (Figure 198B): In shallow tidal channels near 
mouth of mangrove estuary, Estero de Bahía de Las Ánimas, 
Coll. J. N. Norris (JN-3212, US Alg. Coll.-159687).

Gracilaria vivesii (Figure 199A): Dive 9.0–23 m depths, off west 
side of Roca Blanca, Puerto Refugio, Isla Ángel de la Guarda, 
Coll. J. N. Norris (JN-5252, US Alg. Coll.-159675). 

Gracilaria vivesii (Figure 199B): Dive 15–23 m depths, north 
of Punta La Gringa, Bahía de Los Ángeles, Baja California, 
Coll. F. Aguilar (JN-2966, US Alg. Coll.-159659). 

Gracilaria vivesii (Figure 199C): Intertidal to 7.6 m depth, 
Puerto Refugio, shore on NE end of Isla Ángel de la Guarda, 
Islas de la Cintura, Coll. J. N. Norris and K. E. Bucher (JN-
6198, US Alg. Coll.-159683).

Gracilariopsis animasensis, sp. nov. (Figure 200A): About 0.3 
m depth, in shallow tidal channel near mouth of mangrove 
estuary, Estero de Bahía de Las Ánimas, Coll. J. N. Nor-
ris and K. E. Bucher (holotype: JN-3215, US Alg. Coll.-
89276). 

Gracilariopsis animasensis, sp. nov. (Figure 200B–D): Ensenada 
San Francisco (between Bahía San Carlos and Guaymas), 
Sonora (B, EYD-1814, AD-A6283; C, AD microscope slide 
21062; D, AD microscope slide 21061).
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Gracilariopsis animasensis, sp. nov. (Figure 201): Lake Butler, 
Robe, South Australia, Coll. H. B. S. Womersley (A, B, AD-
A64282c; C, AD-A63430, AD microscope slide 14314).

Gracilariopsis animasensis, sp. nov. (Figure 202): Lake Butler, 
Robe, South Australia, Coll. H. B. S. Womersley (A, AD-
A63430, AD microscope slide 14316; B, C, AD-A63430, 
microscope slide 14317; D, AD-A63430, microscope slide 
14320; E, AD-A63430, microscope slide 14319).

Cryptonemia angustata (Figure 203): Subtidal, Islas de Los 
Gemelos, Bahía de Los Ángeles, Baja California, Coll. 
H. Sleeper and M. Helvey (JN-4500, US Alg. Coll.-158994).

Cryptonemia guaymasensis (Figure 204A, B): Rocky shore 
fronting Laboratorio de Biología Marina, Playa Las Conches 
(Playa Estación), Punta Peñasco, Sonora, Coll. A. E. Dennis 
(EYD-27492, US Alg. Coll.-40772).

Cryptonemia opuntioides (Figure 204C): Dredged 12–16 m 
depths, off Isla Salsipuedes (Islas de San Lorenzo), Islas de 
la Cintura, Baja California (holotype: EYD-26126, US Alg. 
Coll. microscope slide 786). 

Cryptonemia obovata (Figure 205A): About 13.7 m depth, 
muddy bottom, attached to seashells, Canal de Infiernillo, 
midway between Isla Tiburón and west of Campo Viboras, 
Sonora, Coll. G. L. Kooyman and E. Senate (JN-4729, US 
Alg. Coll.-158996).

Cryptonemia obovata (Figure 205B): Dredged 9–36 m depths, 
Isla San Esteban, Coll. L. Pinkas, E. Smith, and D. Miller 
(California Department of Fish and Game; M/V Alaska ex-
pedition) (EYD-21577, US Alg. Coll.-7069). 

Grateloupia catenata (Figure 206): Puerto Lobos, Sonora, Coll. 
J. N. Norris and M. Helvey (JN-6058: A, US Alg. Coll.-
159869; B, US Alg. Coll. microscope slide 8684).

Grateloupia hancockii (Figure 207A): Intertidal, south end of 
Isla Estanque, Coll. J. N. Norris and K. E. Bucher (JN-5597, 
US Alg. Coll.-159781). 

Grateloupia hancockii (Figure 207B): On rocks in mud-sand flats, 
Bahía La Choya (Bahía Cholla), vicinity of Puerto Peñasco, 
Sonora, Coll. R. B. Searles (JN-5894, US Alg. Coll.-159782).

Grateloupia howei (Figure 208A): 4.6 m depth, southeast side 
of Isla San Esteban, Coll. K. E. Bucher (JN-5519, US Alg. 
Coll.-159785).

Grateloupia howei (Figure 208B): Low intertidal, rock outcrop-
ping cobblestone beach, NW side of Punta Robinson (Cabo 
Lobos), Puerto Libertad, Sonora, Coll. J. N. Norris (JN-
5920. US Alg. Coll.-159790). 

Grateloupia prolongata (Figure 209A): Beach drift, Desem-
boque de San Ignacio, Sonora, Coll. R. E. Schultes, R. S. 
Felger, and A. T. Weil (JN-5167, US Alg. Coll.-159794).

Grateloupia prolongata (Figure 209B): Off sand islet, 4.5–10.6 
m depths, Puerto Refugio, Isla Ángel de la Guarda, Coll. 
J. N. Norris (JN-5351, US Alg. Coll.-159796).

Grateloupia prolongata (Figure 209C): Dive to 4.6–6 m depths, 
rock outcropping, north side of point, Punta Lobos (vicinity 
of Puerto Lobos), Sonora, Coll. J. N. Norris (JN-5898, US 
Alg. Coll.-159804).

Grateloupia versicolor (Figure 210): 3.0–7.6 m depths, off 
southeast side of Isla San Esteban, Coll. J. N. Norris (JN-
5720, US Alg. Coll.-159814).

Grateloupia violacea (Figure 211): 2.4–6 m depths, Punta La 
Gringa, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris, M. H. Hommersand, M. Yoshizaki, and G. Boehlert 
(A, JN-3053,  US Alg. Coll.-159831; B, JN-3053-III, US 
Alg. Coll. microscope slide 4332; C, JN-3053-IX, US Alg. 
Coll. microscope slide 4521). 

Halymenia actinophysa (Figure 212A): Beach drift, Desem-
boque de San Ignacio, Sonora, Coll. R. E. Schultes, R. S. 
Felger, and A. T. Weil (JN-5137, US Alg. Coll.-159936). 

Halymenia actinophysa (Figure 212B–D): Subtidal, Islas de 
Los Gemelos, Bahía de Los Ángeles, Baja California, Coll. 
H. Sleeper and M. Helvey (JN-4501c, US Alg. Coll. micro-
scope slide 4399).

Halymenia megaspora (Figure 213): Dredged 7.3–18.2 m [4–10 
fathoms], from bottom of free-living rhodoliths (species of 
Lithothamnion), about mid channel, Canal de San Lorenzo, 
between Isla Espíritu Santo and Gulf coast of Baja Califor-
nia Sur, Coll. E. Y. Dawson (EYD-6904A; paratype: US Alg. 
Coll.-206130).

Prionitis abbreviata var. abbreviata (Figure 214A): 3–5 m 
depths, dive off Campo Dolar, Cabo Tepopa, Sonora, Coll. 
J. N. Norris, D. P. Cheney, and C. J. Dawes (JN-7059, US 
Alg. Coll.-160707). 

Prionitis acroidalea (Figure 214B): Lower littoral, rocky reef at 
Bahía Agua Dulce, Isla Tiburón, Coll. E. Y. Dawson (EYD-
961, US Alg. Coll.-12842). 

Prionitis abbreviata var. guaymasensis (Figure 214C): Rocky 
shore in front of Laboratorio de Biología Marina, Playa Las 
Conches (Playa Estación), Puerto Peñasco, Sonora, Coll. 
E. Y. Dawson (EYD-27341, US Alg. Coll.-40742). 

Prionitis abbreviata var. guaymasensis (Figure 214D): Mid in-
tertidal, Cumpleaños Tide Pool, Playa Las Conches (Playa 
Estación), Puerto Peñasco, Sonora, Coll. K. E. Bucher (JN-
4051, US Alg. Coll.-160679). 

Tsengia abbottiana (Figure 215): 15–23 m depths, on rock-shell bot-
tom, dive off southeast end of Isla Mejía, in narrow channel 
between Isla Mejía and Isla Ángel de la Guarda, Coll. J. N. Nor-
ris (JN-5677: A, holotype: US Alg. Coll.-55677; B, C, squash 
preparation of type, US Alg. Coll. micro scope slide 1071).
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Predaea japonica (Figure 217A): 9 m depth, off NW side of the 
rock window on shore, Puerto Refugio, Isla Ángel de la 
Guarda, Coll. J. N. Norris and K. E. Bucher (JN-5300; US 
Alg. Coll.-160633). 

Predaea japonica (Figure 217B): Subtidal, Isla Estanque, Coll. 
J. N. Norris and K. Bucher, s.n. (US Alg. Coll. microscope 
slide 5296). 

Predaea japonica (Figure 217C): Dive 23 m depth, off west side 
of Roca Blanca, Puerto Refugio, Isla Ángel de la Guarda, 
Coll. J. N. Norris (JN-5295, US Alg. Coll. microscope slide 
5298).

Schizymenia pacifica (Figure 218A): Intertidal, NE side, rocky 
shoreline, Puerto Refugio, Isla Ángel de la Guarda, Coll. 
J. N. Norris (JN-5759, US Alg. Coll.-160898). 

Schizymenia pacifica (Figure 218B, C): Intertidal, rocky shoreline, 
northeast end of Puerto Refugio, Isla Ángel de la Guarda, Coll. 
K. Bucher (B, JN-5747c, US Alg. Coll. micro scope slide 4524; 
C, JN-5747, US Alg. Coll. microscope slide 4526).

Plocamium katinae, sp. nov. (Figure 219A): Intertidal rock plat-
form and Cumpleaños Tide Pool, Playa Las Conches (Playa 
Estación), Puerto Peñasco, Coll. J. N. Norris and K. E. Bu-
cher (holotype: JN-3632a, US Alg. Coll.-160510).

Plocamium katinae, sp. nov. (Figure 219B): Intertidal rock plat-
form and Cumpleaños Tide Pool, Playa Las Conches (Playa 
Estación), Puerto Peñasco, Coll. J. N. Norris and W. Fenical 
(JN-4163, US Alg. Coll.-217348).

Plocamium katinae, sp. nov. (Figure 219C): 4.6–6.0 m depths, 
off north side of point, Punta Lobos (vicinity of Puerto 
Lobos), Sonora, Coll. J. N. Norris (JN-5916, US Alg. Coll.-
160531; left specimen, US Alg. Coll. microscope slide 8682, 
and right specimen, US Alg. Coll. microscope slide 8683).

Plocamium katinae, sp. nov. (Figure 219D, E): Dive 4.5–6 m 
depths, Punta Lobos, north side of point, Coll. J. N. Norris 
(JN-5916, US Alg. Coll. microscope slides 8682, 8683).

Sebdenia flabellata (Figure 220A): 10.1 m depth, dive off the 
south end of Isla Estanque, Islas de la Cintura, Coll. J. N. 
Norris and K. E. Bucher (JN-5490; US Alg. Coll.-217352).

Sebdenia flabellata (Figure 220B): 7.6–18 m depth, rocky subs-
trate, Isla la Ventana, Bahía de Los Ángeles, Baja California, 
Coll. J. N. Norris, M. Helvey, and H. Sleeper (JN-4430, US 
Alg. Coll. microscope slide 4503).

Sebdenia flabellata (Figure 220C):  On rocks, 9 m depth, Caleta 
Santa María (north of Santa Rosalía), Baja California Sur, 
Coll. D. G. Lindquist (sta. no. DGL-720811-1) (JN-3398, 
US Alg. Coll. microscope slide 4501).

Champia disticha (Figure 221A): Epiphytic on Laurencia, mid 
intertidal, Isla San Esteban, Coll. E. Y. Dawson (holotype: 
EYD-441; AHFH-51, now UC).

Champia caespitosa (Figure 221B): Epiphytic on articulated co-
ralline, mid intertidal, Isla Estanque (holotype: EYD-407-
40; AHFH-52, now UC).

Gastroclonium compressum (Figure 221C): Intertidal rock plat-
form, Playa Las Conches (Playa Estación), Puerto Peñasco, 
Sonora, Coll. J. N. Norris (JN-5234, US Alg. Coll.-158972).

Champia cf. parvula (Figure 222A): Intertidal to 9 m depth, 
dive NW of the rock window on shore, Puerto Refugio, Isla 
Ángel de la Guarda, Coll. J. N. Norris and K. E. Bucher (JN-
5311, US Alg. Coll.-158921). 

Champia cf. parvula (Figure 222B–D): Intertidal rock platform, 
Playa Hermosa, (~0.4 km west of Playa Hermosa Hotel), 
vicinity of Puerto Peñasco, Sonora, Coll. J. N. Norris and 
K. E. Bucher (JN-4001, US Alg. Coll. microscope slide 
4583).

Gastroclonium pacificum (Figure 223): Rocky reefs with large 
tide pools, Ensenada de San Francisco, near Guaymas, 
Sonora, Coll. E. Y. Dawson (EYD-1808, US Alg. Coll.-
207564).

Gloiocladia hoshawii (Figure 224A): 15 m depth, Isla San Pedro 
Nolasco, near Guaymas, Sonora, Coll. R. W. Hoshaw and 
E. Y. Dawson, s.n. (holotype: US Alg. Coll.-40926). 

Gloiocladia hoshawii (Figure 224B–D): 21 m depth, Islas de Los 
Gemelos, Bahía de Los Ángeles, Baja California, Coll. J. N. 
Norris (JN-3008: B, US Alg. Coll.-159134; C, US Alg. Coll. 
microscope slide 4595; D, US Alg. Coll. microscope slide 
4596).

Gloiocladia mollis (Figure 225): 9–36 m depths, Isla San Este-
ban, Coll. L. Pinkas, E. Smith, and D. Miller (California 
Department of Fish and Game; M/V Alaska expedition) 
(EYD-21579, US Alg. Coll.-51351).

Gloiocladia sefferi (Figure 226A, C): Dive 3–15 m depths, off 
north end of Isla Coronado, Bahía de Los Ángeles, Baja 
California, Coll. H. Sleeper and M. Helvey (JN-4336: A, US 
Alg. Coll.-159135; C, US Alg. Coll. microscope slide 4233).

Gloiocladia sefferi (Figure 226B): 9–36 m depths, Isla San Es-
teban, Coll. L. Pinkas, E. Smith, and D. Miller (California 
Department of Fish and Game; M/V Alaska expedition) 
(EYD-21558, US Alg. Coll.-7202). 

Gloioderma conjuncta (Figure 227A): Bahía San Carlos, Sonora, 
Coll. D. E. Bean, s.n. (US Alg. Coll.-94253). 

Gloioderma conjuncta (Figure 227B): Dive 10 m depth, off west 
side of Roca Blanca, Puerto Refugio, Isla Ángel de la Guarda, 
Coll. J. N. Norris (JN-5276, US Alg. Coll.-159529).

Ceratodictyon variabile (Figure 228): Rocky intertidal (near 
transect line), Playa Las Conches (Playa Estación), Puerto 
Peñasco, Sonora, Coll. J. N. Norris (JN-6087, US Alg. Coll.-
159333).

Lomentaria catenata (Figure 229): On rocks, dive to 4.6–6 m 
depths, north side of point, Punta Lobos (vicinity of Puerto 
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Lobos), Sonora, Coll. J. N. Norris (JN-5899: A, US Alg. 
Coll.-160463; B, US Alg. Coll.-160462).

Lomentaria hakodatensis (Figure 230): On rocks, inner bay, 
Bahía de Topolobampo, Sinaloa, Coll. E. Y. Dawson (EYD-
10896, US Alg. Coll.-12228).

Botryocladia datilensis (Figure 231A): 15–24 m depths, rocky 
substrate, Isla la Ventana, Bahía de Los Ángeles, Baja Cali-
fornia, Coll. J. N. Norris, M. Yoshizaki, G. Boehlert, and 
M. H. Hommersand (JN-2993, US Alg. Coll.-158661).

Botryocladia datilensis (Figure 231B–D): 7.6–24 m depths, 
rocky substrate, Isla la Ventana, Bahía de Los Ángeles, Baja 
California, Coll. J. N. Norris, M. Helvey, and H. Sleeper 
(JN-4429, US Alg. Coll. microscope slide 4589).

Botryocladia guaymasensis (Figure 232A): Rocky intertidal and 
Cumpleaños Tide Pool, Playa Las Conches (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris (JN-6083b, US 
Alg. Coll.-158697). 

Botryocladia guaymasensis (Figure 232B): Rocky intertidal, 
Playa Las Conches (Playa Estación), Puerto Peñasco, So-
nora, Coll. J. N. Norris and K. E. Bucher (JN-5858, US Alg. 
Coll.-158696).

Botryocladia guaymasensis (Figure 232C): Rocky reef, off west 
side of sand-cobble beach, 1.5–4.6 m depths, Punta Robin-
son (~2.4 km east of Puerto Libertad), Sonora, Coll. J. N. 
Norris and K. E. Bucher (JN-4847, US Alg. Coll. micros-
cope slide 4588).

Botryocladia uvarioides (Figure 233A): Mid intertidal rocks, 
west of Casa Garcia, Playa Las Conches (Playa Estación), 
Puerto Peñasco, Sonora, Coll. J. N. Norris and K. Bucher 
(JN-3145, US Alg. Coll.-217353). 

Botryocladia uvarioides (Figure 233B): Dredged 40 m depth, off 
San Jose del Cabo, Baja California Sur, Coll. J. T. Howell 
(syntypes: JTH-727 and JTH-598; CAS, now UC; and 
AHFH-49, now UC).

Irvinea hancockii (Figure 234): 10.6 m depth, south end of Isla 
Estanque, Coll. J. N. Norris and K. E. Bucher (JN-5600, US 
Alg. Coll.-217355).

Rhodymenia dawsonii (Figure 235A, B): 0.3–1.8 m depths, Isla 
Cholla, off Isla Carmen, Coll. E. Y. Dawson (EYD-18658, 
US Alg. Coll.-13019).

Rhodymenia divaricata (Figure 235C): On mud bottom, dredged 
from about 3.6–5.5 m, Bahía Guaymas, Sonora, Coll. E. Y. 
Dawson (holotype: EYD-53-40; AHFH-1, now UC).

Rhodymenia hancockii (Figure 236A): Intertidal rocks to 1.8 m 
depth, in front of Laboratorio de Biología Marina, Playa 
Las Conches (Playa Estación), Puerto Peñasco, Sonora, 
Coll. J. N. Norris (JN-2938, US Alg. Coll.-160805).

Rhodymenia hancockii (Figure 236B): 6 m depth, off west side 
of small cove Punta Cirio (south of Puerto Libertad), So-
nora, Coll. J. N. Norris, K. E. Bucher, and D. Moore (JN-
4875, US Alg. Coll.-160814).
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Acrocarpus gracilis, 456
AcrochAetiAceAe, 38, 39, 475, 477
AcrochAetiAles, 38, 39, 74, 475, 477
Acrochaetium, 12, 38, 39, 40, 43, 60, 62, 68, 69, 429
 Acrochaetium arcuatum, 40, 40
 Acrochaetium bornetii, 39, 40, 41
 Acrochaetium corymbiferum, 40
 Acrochaetium crassipes, 40, 41, 41, 42, 480
 Acrochaetium daviesii, 45
 Acrochaetium desmarestiae, 48
 Acrochaetium grateloupiae, 150
 Acrochaetium hancockii, 45
 Acrochaetium-like, 12, 38, 39, 60, 62, 68, 69, 429
 Acrochaetium microscopicum, 39, 41, 42
 Acrochaetium pacificum, 46, 47, 50
 Acrochaetium pectinatum, 44
 Acrochaetium porphyrae, 39, 40, 42, 43
 Acrochaetium plumosum, 47
 Acrochaetium punctatum, 46, 47, 48
 Acrochaetium savianum, 41, 48
 Acrochaetium scinaiae, 46, 47, 48
 Acrochaetium secundatum, 39, 40, 43, 480
 Acrochaetium seriaspora, 39, 40, 43, 475, 477, 480
 Acrochaetium sinicolum, 49
 Acrochaetium subimmersum, 75, 76
 Acrochaetium tenuissimum, 49
 Acrochaetium variabile, 47, 50
 Acrochaetium virgatulum f. tenuissimum, 49
Acropeltis, 305



5 4 4   •   S M I T H S O N I A N  C O N T R I B U T I O N S  T O  B O TA N Y

Acrosymphyton, 
 Acrosymphyton caribaeum, 

147
Adelophycus, 429
Aeodes, 
 Aeodes gardneri, 364, 421
Agardhiella, 188, 353, 354, 396
 Agardhiella coulteri, 353, 358
 Agardhiella gaudichaudii, 358
 Agardhiella mexicana, 353, 

354, 358, 478
 Agardhiella subulata, 353, 358
 Agardhiella tenera, 353, 358
Aglaophenia, 48
Aglaothamnion, 150
 Aglaothamnion endovagum, 

150, 151
Ahnfeltia, 141
 Ahnfeltia gigartinoides, 114
 Ahnfeltia plicata, 141
 Ahnfeltia svensonii, 141, 

142, 483
AhnfeltiAceAe, 141
AhnfeltiAles, 141
AhnfeltiophycidAe, 34, 141
Ahnfeltiopsis, 346
 Ahnfeltiopsis divaricata, 346, 

347, 350
 Ahnfeltiopsis gigartinoides, 

114
 Ahnfeltiopsis hancockii, 346, 

347, 347, 348, 475, 491
 Ahnfeltiopsis leptophylla, 

346, 348
 Ahnfeltiopsis serenei, 346, 

348, 348, 349, 492
Alysium, 52
Amphiroa, 15, 21, 77, 79, 84, 

92, 93, 98, 101, 132, 133, 
188, 190, 192, 248, 270, 
443, 444, 484

 Amphiroa annulata, 98, 99, 
100

 Amphiroa annulata var. 
 pinnata, 100

 Amphiroa beauvoisii, 93, 94, 
95, 97, 100, 481

 Amphiroa brevianceps, 93, 
95, 96, 98

 Amphiroa compressa, 93
 Amphiroa compressa var. 

tenuis, 93
 Amphiroa crosslandii, 94
 Amphiroa currae, 93
 Amphiroa dimorpha, 97
 Amphiroa dimorpha var. 

digitiformis, 97
 Amphiroa drouetii, 94, 95
 Amphiroa foliacea, 93
 Amphiroa franciscana, 95
 Amphiroa franciscana var. 

robusta, 94
 Amphiroa linearis, 94
 Amphiroa magdalenensis, 

93, 96

 Amphiroa mexicana, 93, 
96, 97

 Amphiroa misakiensis, 93, 
96, 97, 97, 482

 Amphiroa peninsularis, 94, 96
 Amphiroa polymorpha, 93
 Amphiroa pusilla, 94, 97
 Amphiroa rigida, 94, 98, 99, 

100
 Amphiroa rigida var. 

 antillana, 98
 Amphiroa sect. 

 Chielosporum, 84
 Amphiroa subcylindrica, 100, 

101, 482
 Amphiroa taylorii, 94, 98, 99
 Amphiroa valonioides, 93, 

98, 99, 99, 100, 482
 Amphiroa vanbosseae, 93, 

100, 101, 482
 Amphiroa zonata, 94, 95, 97
Amplisiphonia, 238, 284, 285
 Amplisiphonia? pacifica, 

285, 285, 286, 490
Anatheca, 
 Anatheca dichotoma, 354
 Anatheca elongata, 358
 Anatheca furcata, 354
Anisocladella, 
 Anisocladella pacifica, 222
Anotrichium, 16, 21, 291, 295
 Anotrichium anthericeph-

alum, 292
 Anotrichium furcellatum, 

292, 293, 490
 Anotrichium multiramosum, 

292, 293
 Anotrichium multiramosum 

var. minor, 293
 Anotrichium secundum, 16, 

291, 293, 294, 295, 479, 
490

 Anotrichium tenue, 293, 294, 
295

 Anotrichium tenue var. 
 secundatum, 293

 Anotrichium tenue var. 
 thyrsigerum, 294

Antithamnion, 157, 158
 Antithamnion antillanum, 

158
 Antithamnion breviramosus, 

163
 Antithamnion crouanioides, 

167
 Antithamnion decipiens, 158, 

159, 484
 Antithamnion defectum, 158, 

159, 160, 161, 484
 Antithamnion dendroideum, 

160
 Antithamnion densum, 161
 Antithamnion elegans, 163
 Antithamnion fragilissimum, 

158

 Antithamnion floccosum 
f. pacificum, 167

 Antithamnion gardneri, 165
 Antithamnion glanduliferum, 

165, 166
 Antithamnion hubbsii, 158
 Antithamnion kylinii, 158, 

161, 162, 484
 Antithamnion lherminieri, 158
 Antithamnion mcnabbii, 155, 

157, 158
 Antithamnion miharae, 165
 Antithamnion nemato-

cladellum, 161
 Antithamnion ogdeniae, 158
 Antithamnion orbignianum, 

201
 Antithamnion pacificum, 167
 Antithamnion plumulum var. 

plumulum, 158
 Antithamnion pseudocorti-

catum, 158, 167
 Antithamnion pygmaeum, 159
 Antithamnion secundatum, 

159, 161
 Antithamnion setaceum, 159
 Antithamnion sparsum, 161
 Antithamnion spirographidis, 

165
 Antithamnion sublittorale, 166
 Antithamnion tenuissimum, 

165
 Antithamnion veleroae, 166
Antithamnionella, 157, 161, 

163, 165, 166
 Antithamnionella brevira-

mosa, 163, 164, 165, 484
 Antithamnionella elegans, 163
 Antithamnionella glandu-

lifera, 165
 Antithamnionella latiaxis, 155
 Antithamnionella miharae, 

165
 Antithamnionella mcnabbii, 

155, 157
 Antithamnionella pacifica, 

167
 Antithamnionella cf. 

 spirographidis, 163, 165, 
165, 166, 484

 Antithamnionella spirograph-
idis, 165, 166

 Antithamnionella sublit-
toralis, 163, 166

 Antithamnionella ternifolia, 
166

Apiarium, 219
Apoglossum, 214, 215
 Apoglossum gregarium, 215, 

215, 216, 487
 Apoglossum punctatum, 222, 

223, 487
Apophlaea, 35
Archaeplastida, 12, 13
Ascomycota, 35

Asparagopsis, 28, 39, 42, 43, 
143, 144, 146, 480

 Asparagopsis armata, 145, 
146

 Asparagopsis delilei, 144
 Asparagopsis hamifera, 147
 Asparagopsis sanfordiana, 

144, 145, 146
 Asparagopsis sanfordiana f. 

amplissima, 144, 145, 146
 Asparagopsis taxiformis, 43, 

143, 144, 145, 146, 483
 Falkenbergia hillebrandii-

phase of, 146, 483
 Falkenbergia-phase of, 143, 

144, 146, 146, 484
Asterocytis, 14
 Asterocytis ornata, 14
 Asterocytis ramosa, 14
Audouinella, 39, 43, 47, 50
 Audouinella arcuata, 40
 Audouinella crassipes, 41, 42
 Audouinella daviesii, 45
 Audouinella microscopica, 42
 Audouinella pacifica, 47
 Audouinella plumosa var. 

variabilis, 50
 Audouinella porphyrae, 42
 Audouinella saviana, 48
 Audouinella secundata, 43
 Audouinella seriaspora, 43
 Audouinella subimmersa, 75
 Audouinella tenuissima, 49
 Audouinella variabilis, 50

Bakothamnion, 
Bakothamnion curassavicum, 

167, 168
Balliales, 37 
Balliella, 157, 167
 Balliella crouanioides, 167
 Balliella pseudocorticata, 

158, 167, 168
Bangia, 12, 26, 27, 28, 29, 

33, 34
 Bangia alsidii, 15
 Bangia atropurpurea, 28, 29
 Bangia ciliaris, 19, 24
 Bangia elegans, 15
 Bangia enteromorphoides, 

27, 28, 480
 Bangia fuscopurpurea, 28, 29
 Bangia-like, 29
 Bangia maxima, 29
 Bangia-phase, 27
 Bangia vermicularis?, 27, 28, 

29, 480
 Conchocelis-phase of, 26, 

27, 33
BAngiAceAe, 26, 27, 477
Bangiadulcis, 28, 29
 Bangiadulcis atropurpurea, 

28, 29
BAngiAles, 26, 27, 477
Bangiomorpha, 12
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BAngiophyceAe, 12, 13, 25, 
26, 34

Bangiophycidae, 12, 26
Beringia, 342
Betaphycus, 361
Binghamia, 457
Binghamiopsis, 457
Blidinga minima var. vexata, 35
Boergeseniella, 282
Bonnemaisonia, 143, 146, 147
 Bonnemaisonia asparagopsis, 

147
 Bonnemaisonia californica, 

147
 Bonnemaisonia clavata, 147
 Bonnemaisonia geniculata, 

147
 Bonnemaisonia hamifera, 

143, 147, 148, 483, 484
 Bonnemaisonia intricata, 147
 Bonnemaisonia nootkana, 147
BonnemAisoniAceAe, 143
BonnemAisoniAles, 142, 143
Boreophyllum, 30
Bossiella, 79, 492
 Bossiella californica, 80
 Bossiella frondescens, 83
 Bossiella orbigniana, 79
Bostrychia, 219, 238, 239, 240
 Bostrychia moritziana, 239, 

240
 Bostrychia radicans, 239, 240
 Bostrychia radicans f. monili-

forme, 239
 Bostrychia rivularis, 240
Botryocladia, 15, 21, 460, 461, 

462, 465, 486
 Botryocladia adhaerens, 461
 Botryocladia ardreana, 465
 Botryocladia chiajeana, 461
 Botryocladia datilensis, ii, 

461, 462, 462, 476, 478, 
496

 Botryocladia guaymasensis, 
461, 462, 463, 478, 496

 Botryocladia hancockii, 465
 Botryocladia occidentalis, 461
 Botryocladia pseudodicho-

toma, 462, 463, 464
 Botryocladia pseudodicho-

toma var. datilensis, 462, 
463

 Botryocladia uvarioides, 461, 
462, 463, 464, 496

Branchioglossum, 15, 214, 216
 Branchioglossum battstroemii, 

218
 Branchioglossum bipinnatifi-

dum, 216, 217, 218, 487
 Branchioglossum macdougalii, 

218
 Branchioglossum undulatum, 

216, 218, 219, 487
 Branchioglossum woodii, 

216, 218

Bryocladia,
 Bryocladia dictyurus, 284
Bryopsis, 15, 48

cAllithAmniAceAe, 149, 150, 
477

cAllithAmniAceAe triBus 
 cAllithAmnieAe, 150

cAllithAmniAceAe triBus 
crouAnieAe, 153

Callithamnion, 150, 151, 485
 Callithamnion bisporum var. 

australe, 151, 152, 477, 
484

 Callithamnion bisporum var. 
bisporum, 151

 Callithamnion breviramosum, 
153

 Callithamnion crispellum, 
212

 Callithamnion daviesii, 45
 Callithamnion daviesii var. 

secundatum, 43
 Callithamnion decipiens, 158
 Callithamnion densum, 161
 Callithamnion endovagum, 

150
 Callithamnion fragilissimum, 

158
 Callithamnion floccosum var. 

pacificum, 166
 Callithamnion marshallense, 

151, 152
 Callithamnion microscopi-

cum, 42
 Callithamnion orbignianum, 

201
 Callithamnion paschale, 151, 

152
 Callithamnion ramosissi-

mum, 151, 152, 153
 Callithamnion rigidum, 153
 Callithamnion rupicola, 151, 

153, 302
 Callithamnion savianum, 48
 Callithamnion secundatum, 43
 Callithamnion sp., 150 
 Callithamnion squarrulosum, 

300
 Callithamnion thyrsigerum, 

294
 Callithamnion uncinatum, 

153, 302
 Callithamnion vancouveria-

num, 303
 Callithamnion varispiralis, 

153
 Callithamnion veleroae, 152
Callophyllis, 
 Callophyllis johnstonii, 347, 

350
 Callophyllis violacea, 344
Callymenia, 
 Callymenia angustata, 406
 Callymenia guaymasensis, 408

 Callymenia oblongifructa, 
345

 Callymenia veleroae, 410
Caloglossa, 214, 218, 219, 220, 

473
 Caloglossa apomeiotica, 220, 

220, 221, 487
 Caloglossa leprieurii, 220, 

221
 Caloglossa leprieurii?, 220, 

221
Calosiphonia, 
 Calosiphonia caribaeum, 147
Caretta caretta, 264
Carpopeltis, 
 Carpopeltis cornea, 425
Carradoria, 262
Carradoriella, 262
 Carradoriella virgata, 262
Catenella, 219
cAulAcAnthAceAe, 319
Caulacanthus, 319, 320
 Caulacanthus indicus, 320
 Caulacanthus okamurae, 320
 Caulacanthus sp., 320
 Caulacanthus ustulatus, 320
Centroceras, 157, 168, 169, 

176, 193, 194, 195, 443
 Centroceras bellum, 194, 195
 Centroceras clavulatum, 168, 

169, 171
 Centroceras clavulatum var. 

inerme, 169
 Centroceras gasparrinii, 168, 

169, 170, 171, 484
 Centroceras inerme, 169
cerAmiAceAe, 149, 157, 288, 478
cerAmiAceAe triBus AntithAm

nieAe, 158
cerAmiAceAe triBus cerAmieAe, 

168
cerAmiAceAe triBus deles

seriopseAe, 167
cerAmiAceAe triBus dohrniel

leAe, 161, 166
cerAmiAceAe triBus pterothAm

nieAe, 199
Ceramiaceae tribus Spermo-

thamnieae, 296
cerAmiAles, 34, 142, 149, 471, 

477, 473, 475, 476, 477, 
478

Ceramiella, 
 Ceramiella bella, 194
 Ceramiella procumbens, 189
Ceramithamnion, 
 Ceramithamnion codii, 191
Ceramium, 157, 171, 177, 182, 

186, 188, 290
 Ceramium aciculare, 329
 Ceramium aduncum, 172, 

173, 173, 174, 177, 178, 
484, 485

 Ceramium affine var. affine, 
172, 174, 175, 484

 Ceramium affine var. 
 originale, 174

 Ceramium affine var. penin-
sularis, 174, 175, 484

 Ceramium avalonae, 176, 178
 Ceramium bicorne, 191
 Ceramium camouii, 172, 175
 Ceramium caudatum, 49, 

172, 176, 176, 177, 178, 
485

 Ceramium clarionense, 173, 
174, 177, 178, 485

 Ceramium clarionensis, 178
 Ceramium clavulatum, 168
 Ceramium clavulatum var. 

inerme, 169
 Ceramium codicola, 172, 

178, 179, 184
 Ceramium codii, 171, 191
 Ceramium codiophilum, 178
 Ceramium daviesii, 45
 Ceramium dawsonii, 198
 Ceramium equisetoides, 172, 

179, 180, 181, 485
 Ceramium fastigiatum var. 

pubescens, 184
 Ceramium fimbriatum, 195
 Ceramium flaccidum, 198
 Ceramium gasparrinii, 169
 Ceramium giacconei, 171
 Ceramium gracillimum var. 

byssoideum, 196, 198
 Ceramium hamatispinum, 

172, 179, 180, 181, 485
 Ceramium horridulum, 172, 

179, 181, 182, 186, 485
 Ceramium horridum, 179
 Ceramium howellii, 172, 

182, 182, 183, 485
 Ceramium interruptum, 171, 

183, 183, 184, 192, 485
 Ceramium johnstonii, 192
 Ceramium macilentum, 184, 

185
 Ceramium masonii, 198
 Ceramium mazatlanense, 

172, 184, 185, 485
 Ceramium monacanthum, 171
 Ceramium mucronatum, 171
 Ceramium obesum, 171, 172, 

185, 186, 478, 485
 Ceramium pacificum, 172, 

179, 182, 185, 186
 Ceramium paniculatum, 172, 

187, 187, 188, 485
 Ceramium pennatum, 280
 Ceramium periconicum, 171, 

172, 188, 189, 478, 485
 Ceramium personatum, 171
 Ceramium procumbens, 172, 

189, 190, 485
 Ceramium recticorticum, 198, 

199
 Ceramium rubrum var. 

 pacificum, 185
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Ceramium (continued)
 Ceramium secundatum, 43
 Ceramium serpens, 186, 172, 

190, 191, 485
 Ceramium sertularioides, 266
 Ceramium sinicola var. 

 interruptum, 183, 184, 
192

 Ceramium sinicola var. john-
stonii, 172, 192, 478

 Ceramium sinicola var. sini-
cola, 171, 178, 182, 184, 
191, 191, 192, 485

 Ceramium sp., 179, 192
 Ceramium sp. nov.?, 173
 Ceramium taylorii, 199
 Ceramium vagabundum, 192
 Ceramium vagans, 172, 192, 

193
 Ceramium washingtoniense, 

186
 Ceramium zacae, 172, 193
Ceratodictyon, 304, 376, 455
 Ceratodictyon spongiosum, 

457
 Ceratodictyon tenuis, 304, 

455, 456, 457, 476
 Ceratodictyon variabile, 371, 

455, 456, 456, 457, 495
Chaetangiaceae, 51 
Chaetomorpha, 19, 21, 22, 25, 

42, 48, 139, 199
Champia, 442, 443, 444, 445, 

447, 473
 Champia caespitosa, 443, 

444, 445, 495
 Champia disticha, 443, 444, 

444, 445, 478, 495
 Champia cf. parvula, 443, 

445, 446, 495
 Champia parvula, 443, 444, 

445
 Champia vieillardii, 445
chAmpiAceAe, 442, 478
Chantransia, 38
 Chantransia corymbifera, 40
 Chantransia crassipes, 41
 Chantransia daviesii, 45
 Chantransia microscopica, 42
 Chantransia pacifica, 47
 Chantransia saviana, 48
 Chantransia secundata, 43
 Chantransia tenuissima, 49
 Chantransia virgatula f. 

 tenuissima, 49
Chantransiaceae, 38
Cheilosporum, 84, 85, 132
Chelonia mydas agassizii, 165, 

264
Chondracanthus, 9, 329, 415
 Chondracanthus acicularis, 

329, 330, 491
 Chondracanthus canalicu-

latus, 334
 Chondracanthus chauvinii, 331

 Chondracanthus intermedius, 
329, 330, 334

 Chondracanthus johnstonii, 
329, 331

 Chondracanthus macdougalii, 
329, 331

 Chondranthus okamurae, 
330, 331, 334

 Chondracanthus pectinatus, 
331, 333

 Chondracanthus squarrulo-
sus, 9, 329, 331, 332, 333, 
478, 491

 Chondracanthus teedei, 333
 Chondracanthus tenellus, 330
 Chondracanthus tepidus, 

329, 333, 333, 491
 Chondracanthus zertuchei, 

329, 330, 331, 333, 334, 
475, 478, 491

Chondria, 239, 240, 242
 Chondria acrorhizophora, 

240, 241, 241, 242, 488
 Chondria arcuata, 240
 Chondria californica, 241, 

242
 Chondria californica f. 

 concrescens, 242
 Chondria californica f. 

 cuscutoides, 242, 242
 Chondria clarionensis, 241, 

242
 Chondria concrescens, 242
 Chondria cuscutoides, 242
 Chondria dasyphylla, 242, 

242, 243
 Chondria decipiens, 480
 Chondria furcata, 449
 Chondria glandulifera, 255
 Chondria obtusa var. pani-

culata, 255, 259
 Chondria oppositiclada, 252, 

253
 Chondria pacifica, 243
 Chondria parvula, 445
 Chondria pellucida, 243
 Chondria repens, 240, 242
 Chondria species A, 240, 

242, 242, 243, 478
 Chondria telmoensis, 243
 Chondria tenuissima f. 

 californica, 241
Chondrophycus, 239, 249, 255
 Chondrophycus glanduliferus, 

255, 261
 Chondrophycus paniculatus, 

259, 260
 Chondrophycus subgen. 

Chondrophycus, 249
 Chondrophycus subgen. 

Kangjaewonia, 249
 Chondrophycus subgen. 

Palisada, 258
 Chondrophycus subgen. 

Yuzurua, 249

 Chondrophycus thuyoides, 
260

Chondrosiphonaceae, 453
Chondrothamnion, 457
Chondrus, 
 Chondrus affinis, 336, 337
Choreocolacaceae, 404
Choreonema, 78, 132
 Choreonema thuretii, 132
Chromastrum, 
 Chromastrum arcuatum, 40
 Chromastrum crassipes, 41
 Chromastrum microscopi-

cum, 42
 Chromastrum porphyrae, 42
 Chromastrum secundatum, 43
 Chromastrum seriasporum, 43
 Chromastrum tenuissimum, 49
Chroodactylon, 14
 Chroodactylon ornatum, 14
 Chroodactylon ramosum, 14
Chrootheceaceae, 13
Chrootheceales, 13
Chrysymenia, 461
 Chrysymenia chiajeana, 461
 Chrysymenia pseudodicho-

toma, 463
 Chrysymenia sect. Botryo-

cladia, 461
Chylocladia, 447
Cladophora, 15, 16, 23, 25, 41, 

42, 479, 480
 Cladophora vagabunda, 192
Clarionea, 430
 Clarionea masonii, 432
Clymene, 27
Codium, 153, 172, 174, 177, 

178, 179, 184, 192, 268, 
270, 271, 298, 301

 Codium fragile, 193
 Codium simulans, 174, 485
Coeloseira, 445
 Coeloseira compressa, 447
 Coeloseira pacifica, 447, 448
 Coeloseira parva, 448
Coelothrix, 457
Colaconema, 39, 44, 47
 Colaconema daviesii, 44, 45
 Colaconema desmarestiae, 49
 Colaconema hancockii, 45, 

46, 47, 476, 477, 480
 Colaconema pacificum, 45, 

46, 47, 48, 50
 Colaconema pectinatum, 44
 Colaconema plumosum var. 

variabile, 50
 Colaconema plumosum, 

47, 50
 Colaconema porphyrae, 42
 Colaconema punctatum, 43, 

44, 46, 47, 48, 476, 477, 
480

 Colaconema savianum, 44, 48
 Colaconema scinaiae, 44, 46, 

47, 48, 49, 476

 “Colaconema secundata”, 43
 Colaconema secundatum, 

43, 49
 Colaconema sinicola, 44, 46, 

47, 49, 476, 480
 Colaconema subimmersum, 75
 Colaconema tenuissimum, 

43, 45, 46, 47, 49
 Colaconema variabile, 45, 

46, 47, 48, 50, 476
colAconemAtAceAe, 38, 39, 44, 

476, 477
colAconemAtAles, 37, 38, 44, 

476, 477
Colpomenia, 20
 Colpomenia tuberculata, 8, 9, 

22, 479
 Colpomenia phaeodactyla, 9
compsopogonophyceAe, 13, 

16, 17
Conchocelis, 33, 480
 Conchocelis-like, 33
 Conchocelis-phase, 26, 27, 

29, 30, 31, 33, 33, 34
 Conchocelis-phase of Pyro-

pia, 33, 33, 34, 480
 Conchocelis rosea, 33
Conferva, 
 Conferva atropurpurea, 28
 Conferva carnea, 21
 Conferva ceramicola, 21
 Conferva daviesii, 45
 Conferva floridula, 75
 Conferva griffithsiana, 290
 Conferva ornata, 14
 Conferva pennata, 280
 Conferva simplex, 243
 Conferva stricta, 274
 Conferva urceolata, 274
 Conferva vagabunda, 192
Corallina, 8, 9, 21, 77, 79, 80, 

81, 82, 83, 85, 92, 93, 
114, 119, 120, 132, 133, 
188, 444, 482

 Corallina aculeata, 84
 Corallina adhaerens, 86
 Corallina chilensis, 80
 Corallina confusa, 84
 Corallina cylindrica, 60
 Corallina decussato- 

dichotoma, 89
 Corallina frondescens, 83
 Corallina gracilis, 85
 Corallina gracilis f. densa, 84
 Corallina gracilis var. 

 lycopodioides, 84
 Corallina gracilis var. 

 verticillata, 85
 Corallina gracilis var. 

 verticillatum, 85
 “Corallina (Jania) tenella”, 91
 Corallina lapidescens, 57
 Corallina marginata, 53
 Corallina membranacea, 139
 Corallina oblongata, 62
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 Corallina officinalis f. robusta, 
81

 Corallina officinalis var. 
chilensis, 80, 81, 481

 Corallina pilifera, 121
 Corallina pilulifera, 83
 Corallina pinnatifolia, 81, 82
 Corallina pinnatifolia var. 

digitata, 80, 82, 83, 481
 Corallina pinnatifolia var. 

pinnatifolia, 80, 81, 82, 
83, 481

 Corallina polysticha, 80, 82, 
83, 481

 Corallina rosea, 85
 Corallina rubens, 89, 92
 Corallina rugosa, 57
 Corallina subulata, 85
 Corallina tenella, 91
 Corallina vancouveriensis, 

80, 81, 82, 83, 84, 481
 Corallina vancouveriensis var. 

aculeata, 84
 Corallina vancouveriensis var. 

densa, 84
 Corallina vancouveriensis var. 

lycopodioides, 84
 “Corallina X”, 84
corAllinAceAe, 34, 77, 78, 471, 

476, 477
 corAllinAceAe suBfAm. 

 AmphiroideAe, 77, 92, 101
 Corallinaceae subfam. 

 Corallinoideae, 77, 79, 
84, 92

 corAllinAceAe suBfAm. 
 hydrolithoideAe, 78, 115

 corAllinAceAe suBfAm. 
 lithophylloideAe, 77, 92, 
101, 102

 Corallinaceae subfam. 
Lithothamnioideae, 133

 corAllinAceAe suBfAm. 
mAstophoroideAe, 78, 103, 
118

 Corallinaceae subfam. 
Melobesioideae, 133

corAllinAceAe suBfAm. neogo
niolithoideAe, 77, 127

corAllinAceAe suBfAm. poro
lithoideAe, 78, 129

corAllinAles, 11, 12, 76, 77, 
131, 473, 476, 477

corAllinoideAe triBus corAl
lineAe, 79

corAllinoideAe triBus JAnieAe, 
79, 84, 132

corAllinophycidAe, 34, 76
Corallophila, 157, 193, 194
 Corallophila bella, 194, 194, 

195, 485
Corallopsis excavata, 457
Cordylecladia, 
 Cordylecladia andersonii, 

383, 397

 Cordylecladia lemaneiformis, 
398

Corynecladia, 249
Crassitegula, 440
crossocArpAceAe, 319, 338, 

344, 473
Crouania, 150, 153, 154
 Crouania attenuata, 154, 

154, 484
 Crouania pleonospora, 154
Crouaniella, 155
 Crouaniella mcnabbii, 155
Crouanophycus, 150, 155
 Crouanophycus latiaxis, 155
 Crouanophycus mcnabbii, 

155, 156, 157, 158, 484
Cruoriella, 366, 367, 369, 371, 

372
 Cruoriella armorica, 367
 Cruoriella fissurata, 367, 

368, 492
 Cruoriella hancockii, 371
 Cruoriella japonica, 369, 371
 Cruoriella martii, 367
 Cruoriella mexicana, 367, 368, 

368, 369, 371, 372, 492
Cruoriopsis, 367, 369
 Cruoriopsis crucialis, 367
 Cruoriopsis japonica, 368, 

369, 371
 Cruoriopsis mexicana, 368, 

368, 369, 492
Cryptonemia, 406, 408, 410
 Cryptonemia angustata, 406, 

407, 410, 494
 Cryptonemia borealis, 407
 Cryptonemia decolorata, 406
 Cryptonemia guaymasensis, 

406, 408, 408, 409, 494
 Cryptonemia limensis, 408, 

409
 Cryptonemia obovata, 406, 

407, 409, 409, 410, 494
 Cryptonemia opuntioides, 

406, 408, 410, 478, 494
 Cryptonemia veleroae, 406, 

407, 410, 478
Cryptonemiaceae, 405
cryptonemiAles, 143, 318, 405, 

426, 476, 478
Cyanidiophyceae, 13
Cyanidiophyta, 13
Cyanidiophytina, 13
cystocloniAceAe, 319, 320, 321
Cystoseira compressa, 19

Dasya, 204, 208
 Dasya baillouviana, 206
 Dasya baillouviana var. 

 nudicaulis, 206
 Dasya baillouviana var. 

 stanfordiana, 204
 Dasya californica, 208
 Dasya eastwoodiae, 208
 Dasya pedicellata, 204, 206

 Dasya pedicellata var. 
 nudicaulis, 206

 Dasya pedicellata var. 
 stanfordiana, 204 

 Dasya pedicellata subsp. 
stanfordiana, 204, 205, 
206, 476, 486

 Dasya pedicellata subsp. 
stanfordiana var. nudicau-
lis, 204, 206, 207, 476, 
478, 486

 Dasya sinicola var. abyssicola, 
208, 209

 Dasya sinicola var. californica, 
204, 208, 208, 209, 486

 Dasya sinicola var. sinicola, 
204, 208, 208, 209, 486

 Dasya spinigera, 204, 208, 
209, 210, 486

 Dasya stanfordiana, 204, 206
dAsyAceAe, 149, 203, 204, 476, 

478
dAsyAceAe suBfAm. dAsyoideAe, 

204
dAsyAceAe suBfAm. heterosipho

nioideAe, 210
Delesseria, 
 Delesseria bipinnatifida, 216, 

218
 Delesseria californica, 221, 

222, 233
 Delesseria filicina, 411
 Delesseria leprieurii, 220, 221
 Delesseria subgen. Caloglossa, 

218
 Delesseria woodii, 216
delesseriAceAe, 34, 149, 212, 

214, 473, 478
Dendrymenia, 
 Dendrymenia hancockii, 468
Dermatolithon, 112
 Dermatolithon ascripticium, 

114
 Dermatolithon canescens, 113
 Dermatolithon corallinae, 103
 Dermatolithon dispar, 113, 

114
 Dermatolithon pustulatum, 

114
 Dermatolithon pustulatum f. 

ascripticium, 114
 Dermatolithon veleroae, 113
Dermonema, 62
 Dermonema frappieri, 63
 Dermonema pulvinatum,63
 Dermonema virens, 62, 63
Dichotomaria, 52, 53
 Dichotomaria fragilis, 62
 Dichotomaria marginata, 52, 

53, 54, 55, 56, 480
 Dichotomaria spathulata, 52, 

53, 55, 55, 56, 480, 485, 
486

 Dichotomaria tenera, 54
Dicranema, 325, 326

 Dicranema rosaliae, 326, 
326, 327, 491

dicrAnemAtAceAe, 319, 325
Dictyota, 19, 21, 25, 49, 113, 

116, 117, 120, 124, 157, 
210, 268, 480, 484, 485

 Dictyota binghamiae, 124
Dictyopteris, 49, 116, 124, 210, 

484
 Dictyopteris undulata, 490
Digenea, 114, 239, 242, 243, 

443
 Digenea simplex, 16, 243, 

244, 488
Dilsea, 
 Dilsea californica, 434
Dione, 27
Dudresnaya, 327
 Dudresnaya colombiana, 

327, 328, 491
dumontiAceAe, 319, 327, 364, 

366

Echinocaulon, 313
 Echinocaulon acerosum, 313
Endocladia, 
 Endocladia complanata, 320
Endosiphonia, 132
Epilithon, 137
 Epilithon membranaceum, 

139
Epymenia, 465
Erythrocladia, 17, 18, 25
 Erythrocladia endophloea, 18
 Erythrocladia irregularis, 18, 

18, 19, 25, 479
 Erythrocladia irregularis f. 

subintegra, 25
 Erythrocladia recondita, 18
 Erythrocladia subintegra, 18, 

19, 25
Erythrocystis, 
 Erythrocystis saccata, 254
Erythroglossum, 214, 221
 Erythroglossum bipinnatifi-

dum, 216
 Erythroglossum californicum, 

221, 222, 233, 487
 Erythroglossum delicatulum, 

233
 Erythroglossum divaricatum, 

233
 Erythroglossum obcordatum, 

222
Erythropeltidaceae, 17
erythropeltidAles, 17
Erythropeltis, 17, 19, 23
 Erythropeltis discigera, 19, 

23, 24
 Erythropeltis subintegra, 25
Erythrophyllum, 344
 Erythrophyllum delesserioi-

des, 342, 344
Erythrotrichia, 17, 19, 20, 21
 Erythrotrichia ascendens, 20
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Erythrotrichia (continued)
 Erythrotrichia biseriata, 20, 

20, 21, 479
 Erythrotrichia boryana, 24
 Erythrotrichia californica, 22, 

23, 480
 Erythrotrichia carnea, 20, 21, 

22, 23
 Erythrotrichia carnea f. 

tenuis, 20, 21, 21, 22, 479
 Erythrotrichia ceramicola, 21
 Erythrotrichia ciliaris, 24
 Erythrotrichia discigera, 19
 Erythrotrichia irregularis, 18
 Erythrotrichia parksii, 22
 Erythrotrichia parksii var. 

minor, 20, 22, 22, 479
 Erythrotrichia polymorpha, 25
 Erythrotrichia tetraseriata, 

20, 22, 23, 480
erythrotrichiAceAe, 17
Erythrotrichopeltis, 19, 23
 Erythrotrichopeltis boryana, 24
 Erythrotrichopeltis ciliaris, 

19, 24
Eschara, 
 Eschara fragilis, 62
Estebania, 452, 453
 Estebania conjuncta, 453
Ethelia, 370
 Ethelia mexicana, 369, 370
Eucheuma, 361, 473
 Eucheuma johnstonii, 361, 

363
 Eucheuma uncinatum, 361, 

363
Euhymenia, 
 Euhymenia limensis, 409
Eurhodophycidae, 25
eurhodophytinA, 13, 25, 149
Eurotiomycetes, 35
Euthroa, 338

Falkenbergia, 143, 144, 146
 Falkenbergia hillebrandii, 

143, 144, 146
 Falkenbergia hillebrandii-

phase of Asparagopsis, 
146, 483

 Falkenbergia-phase of As-
paragopsis, 144, 146, 146

Fauchea, 449, 450
 Fauchea hoshawii, 450
 Fauchea laciniata, 450
 Fauchea mollis, 450
 Fauchea repens, 449
 Fauchea sefferi, 450
fAucheAceAe, 442, 449, 476, 

478
florideophyceAe, 12, 13, 26, 

34, 142
Fosliella, 116, 117, 118, 121, 

122, 123
 Fosliella ascriptica, 114
 Fosliella chamaedoris, 116

 Fosliella dispar, 113
 Fosliella farinosa, 116, 120
 Fosliella lejolisii, 123
 Fosliella minutula, 123
 Fosliella nicholsii, 124
 Fosliella? paschalis, 79, 116, 

119, 122
Fucus, 
 Fucus acerosus, 313
 Fucus acicularis, 330
 Fucus acicularis var. β ustula-

tus, 320
 Fucus baillouviana, 206
 Fucus capillaceus, 317
 Fucus cartilagineus, 437, 439
 Fucus crinalis, 306, 307
 Fucus dasyphyllus, 242
 Fucus filamentosus, 290
 Fucus gracilis, 382
 Fucus longissimus, 396
 Fucus miniatus, 363
 Fucus ovatus, 447
 Fucus pinnatifidus, 259
 Fucus plicatus, 141
 Fucus pusillus, 310
 Fucus ramosissimus, 259
 Fucus squamarius, 371
 Fucus taxiformis, 144
 Fucus valentiae, 324
 Fucus verrucosus, 396
Fuscifolium, 30

Galaxaura, 20, 39, 51, 52, 53, 
56, 60, 62

 Galaxaura arborea, 55, 56
 Galaxaura constipata, 62
 Galaxaura cylindrica, 60
 Galaxaura delabida, 57
 Galaxaura fastigiata, 61
 Galaxaura fragilis, 62
 Galaxaura lapidescens, 57
 Galaxaura marginata, 53, 

55, 56
 Galaxaura oblongata, 60, 

61, 62
 Galaxaura ramulosa, 52, 57, 

58, 480
 Galaxaura rugosa, 52, 57, 

59, 60, 480
 Galaxaura sect. Eugalax-

aura, 62
 Galaxaura spathulata, 55
 Galaxaura squalida, 57
 Galaxaura subfruticulosa, 57
 Galaxaura subverticillata, 57
 Galaxaura ventricosa, 53
 Galaxaura veprecula, 53, 56
gAlAxAurAceAe, 50, 51, 52
Ganonema, 39, 63
 Ganonema farinosum, 38, 

63, 64, 481
Gardneriella, 352
 Gardneriella tubifera, 352
Gastroclonium, 199, 270, 442, 

444, 445, 447

 Gastroclonium clavatum, 447
 Gastroclonium compressum, 

444, 447, 495
 Gastroclonium cylindricum, 

447
 Gastroclonium ovale, 447
 Gastroclonium ovatum, 447
 Gastroclonium pacificum, 

199, 447, 448, 495
 Gastroclonium parvum, 447, 

448
Gayliella, 157, 179, 195, 196, 

198, 485
 Gayliella fimbriata, 195, 

196, 485
 Gayliella mazoyerae, 198
 Gayliella recticortica, 195, 

198, 198, 199, 486
 Gayliella species A, 195, 196, 

197, 198, 478, 486
 Gayliella taylorii, 195, 199, 

200, 486
 Gayliella transversalis, 198
gelidiAceAe, 304, 305, 309, 312, 

363, 404, 455, 478
gelidiAles, 12, 34, 142, 304, 

305, 316, 363, 404, 473, 
476, 478

“Gelidieae”, 305
Gelidiella, 312, 314, 313
 Gelidiella acerosa, 313, 314
 Gelidiella adnata, 313
 Gelidiella fanii, 314
 Gelidiella hancockii, 306, 

313, 314, 314
 Gelidiella mexicana, 306, 314
 Gelidiella? refugiensis, 312
gelidiellAceAe, 304, 305, 312, 

313, 363
Gelidiocolax, 404
 Gelidiocolax microsphaeri-

cus, 404
Gelidiopsis, 21, 326, 371, 377, 

455, 485
 Gelidiopsis gracilis, 456
 Gelidiopsis tenuis, 455
 Gelidiopsis variabilis, 455, 

456, 457
Gelidium, 21, 22, 28, 41, 45, 

47, 114, 138, 184, 188, 
190, 193, 268, 305, 306, 
307, 310, 315, 404, 455, 
480, 482, 484, 485, 490

 Gelidium amansii, 308
 Gelidium caloglossoides, 317
 Gelidium capillaceum, 317
 Gelidium corneum, 24, 480
 Gelidium corneum var. 

c apillaceum, 317
 Gelidium coronadense, 306
 Gelidium coulteri, 312
 Gelidium crinale, 306, 307, 

311, 490
 Gelidium crinale var. crinale, 

311

 Gelidium crinale f. luxurians, 
315

 Gelidium crinale var. luxurians, 
315

 Gelidium decompositum, 
306, 307, 308, 317, 318, 
478, 490

 Gelidium elegans, 309
 Gelidium johnstonii, 306, 

308, 309, 489, 490
 Gelidium lanceolata, 423
 Gelidium mcnabbianum, 

306, 307, 309, 310, 490
 Gelidium microdentatum, 306
 Gelidium microphysa, 306, 

307, 310
 Gelidium pulchrum, 405
 Gelidium purpurascens, 405
 Gelidium pusillum, 306, 307, 

310, 310, 311, 316, 405, 
491

 Gelidium pyramidale, 317
 Gelidium refugiensis, 306, 

307, 312, 478
 Gelidium sclerophyllum, 28, 

306, 307, 312
 Gelidium sonorense, 316, 

317
 Gelidium tsengii, 309
 Gelidium variabile, 456
 Gelidium variabilis, 457
Gibsmithia, 327
Gigartina, 
 Gigartina acicularis, 330
 Gigartina canaliculata, 334
 Gigartina chauvinii, 331
 Gigartina diffusa, 335
 Gigartina digitata, 335
 Gigartina eatoniana, 415
 Gigartina gaudichaudii, 358
 Gigartina hancockii, 337
 Gigartina intermedia, 330, 

331, 333, 334
 Gigartina johnstonii, 331
 Gigartina lemaneiformis, 398
 Gigartina leptorhynchos, 337
 Gigartina macdougalii, 331, 

332
 Gigartina papillata, 331
 Gigartina pectinata, 331, 332
 Gigartina spinella, 324
 Gigartina teedii, 333
 Gigartina tenella, 330
 Gigartina tenera, 358
 Gigartina tepida, 333
gigArtinAceAe, 319, 328, 329, 

473, 475, 476, 478
gigArtinAles, 12, 142, 143, 318, 

319, 405, 455, 471, 475, 
476, 478

Ginnania, 
 Ginnania undulata, 70
Gloiocladia, 449, 450, 452
 Gloiocladia conjuncta, 453
 Gloiocladia furcata, 449, 452
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 Gloiocladia hoshawii, 450, 
451, 476, 478, 495

 Gloiocladia laciniata, 450
 Gloiocladia mollis, 450, 452, 

476, 478, 495
 Gloiocladia repens, 449
 Gloiocladia sefferi, 450, 452, 

476, 478, 495
Gloiocladiaceae, 449
Gloioderma, 449, 452, 453
 Gloioderma australe, 452
 Gloioderma conjuncta, 453, 

454, 478, 495
Gloiophloea, 68
 Gloiophloea confusa, 69
Gloiosiphonia, 449
Gloiosiphoniaceae, 367
Goniolithon, 
 Goniolithon onkodes, 130
 Goniolithon pallescens, 108
 Goniolithon subgen. Hydro-

lithon, 115
 Goniolithon yendoi, 126
Goniotrichiceae, 13
Goniotrichum, 
 Goniotrichum alsidii, 15
 Goniotrichum cornu-cervi, 15
 Goniotrichum elegans, 15
 Goniotrichum elegans var. 

alsidii, 15
 Goniotrichum ramosum, 14
Gracilaria, 114, 120, 153, 268, 

271, 361, 363, 374, 375, 
379, 382, 383, 386, 390, 
391, 394, 395, 396, 397, 
403, 404

 Gracilaria andersonii, 382, 
383

 Gracilaria ascidiicola, 375, 
376, 377, 478, 492

 Gracilaria asiatica, 393
 Gracilaria bursa-pastoris, 388
 Gracilaria chilensis, 394
 Gracilaria compressa, 388
 Gracilaria confervoides, 382
 Gracilaria crispata, 376, 377, 

378, 379, 404, 493
 Gracilaria crockeri, 392
 Gracilaria cunninghamii, 

376, 378, 380, 392, 393, 
396, 404

 Gracilaria galetensis, 468
 Gracilaria (Gracilariopsis?) 

papenfussii, 383
 Gracilaria gracilis, 382
 Gracilaria guaymasensis, 382
 Gracilaria hancockii, 394, 396
 Gracilaria incurvata, 396
 Gracilaria johnstonii, 392, 

394, 396
 Gracilaria lacerata, 377
 Gracilaria lemaneiformis, 

382, 383, 397, 398, 402
 Gracilaria marcialana, 376, 

380, 478

 Gracilaria megaspora, 403
 Gracilaria pachydermatica, 

376, 380, 381, 493
 Gracilaria pacifica, 375, 382, 

383, 393, 394, 396
 Gracilaria papenfussii, 375, 

382, 383, 393, 394, 396
 Gracilaria pinnata, 360, 375, 

383, 384, 385, 388, 478, 
493

 Gracilaria ramisecunda, 375, 
376, 385, 385, 493

 Gracilaria rhodotricha, 393, 
403

 Gracilaria rubrimembra, 
376, 379, 386, 387, 478, 
493

 Gracilaria sinicola, 394
 Gracilaria sjoestedtii, 383, 

397, 398, 402, 404
 Gracilaria sp., 271
 Gracilaria spicifera, 321
 Gracilaria spinigera, 376, 

379, 386, 388, 389, 478, 
493

 Gracilaria subsecundata, 
375, 383, 388, 389, 390, 
396, 478, 493

 Gracilaria tenuifolia, 392
 Gracilaria tenuistipitata, 394
 Gracilaria tepocensis, 376, 

389, 390, 391, 392, 469, 
478, 493

 Gracilaria textorii, 394, 396, 
404

 Gracilaria textorii var. 
 cunninghamii, 378

 Gracilaria turgida, 376, 380, 
391, 392, 493

 Gracilaria veleroae, 376, 
379, 390, 392, 393, 493

 Gracilaria vermiculophylla, 
375, 383, 393, 394, 396, 
403

 Gracilaria verrucosa, 382, 
393, 394, 396

 Gracilaria vivesii, 376, 380, 
392, 394, 395, 396, 478, 
493

 Gracilaria vivipara, 394
grAcilAriAceAe, 374, 375, 404, 

455, 475, 478
grAcilAriAles, 12, 142, 143, 374, 

404, 471, 473, 475, 478
Gracilariophila, 374, 375, 378, 

403, 404
 Gracilariophila gardneri, 

378, 404
 Gracilariophila oryzoides, 404
Gracilariopsis, 374, 375, 382, 

383, 396, 397, 402, 403, 
404, 472

 Gracilariopsis andersonii, 
33, 382, 383, 396, 397, 
398, 402, 403, 404

 Gracilariopsis animasensis, 
382, 396, 397, 398, 399, 
400, 401, 402, 403, 475, 
493, 494

 Gracilariopsis chorda, 394
 Gracilariopsis lemaneiformis, 

383, 397, 398, 402, 403
 Gracilariopsis longissima, 

396, 397
 Gracilariopsis megaspora, 

397, 403
 Gracilariopsis rhodotricha, 

393, 397, 403
 Gracilariopsis sjoestedtii, 

383, 397, 398, 402
 “Gracilariopsis sp. 1”, 398, 

403
 “Gracilariopsis sp. Australia”, 

398
 Gracilariopsis vermiculo-

phylla, 393
Grateloupia, 75, 76, 151, 190, 

406, 410, 411, 412, 423, 
434

 Grateloupia abreviata, 417
 Grateloupia acroidalea, 425
 Grateloupia americana, 423
 Grateloupia avalonae, 412
 Grateloupia catenata, 411, 

412, 413, 494
 Grateloupia cornea, 425
 Grateloupia dactylifera, 411, 

413, 478
 Grateloupia doryphora, 75, 

411, 417
 Grateloupia filicina, 411, 415
 Grateloupia filicina var. 

lomentaria, 411, 412
 Grateloupia filicina var. por-

racea f. lomentaria, 411
 Grateloupia hancockii, 411, 

413, 413, 494
 Grateloupia howei, 411, 413, 

414, 415, 494
 Grateloupia johnstonii, 331
 Grateloupia lanceolata, 423
 Grateloupia porracea, 411, 

412
 Grateloupia prolongata, 151, 

190, 411, 415, 416, 494
 Grateloupia setchellii, 417
 Grateloupia sternbergii var. 

versicolor, 415
 Grateloupia? squarrulosa, 

331
 Grateloupia turuturu, 411
 Grateloupia versicolor, 411, 

415, 417, 494
 Grateloupia versicolor var. 

prostrata, 417
 Grateloupia violacea, 410, 

411, 417, 418, 434, 478, 
494

Grateloupiaceae, 405
Griffithsia, 25, 291, 295

 Griffithsia anthericephala, 
292

 Griffithsia chilensis, 295
 Griffithsia furcellata, 292
 Griffithsia multiramosa, 292
 Griffithsia multiramosa var. 

balboensis, 292
 Griffithsia multiramosa var. 

minor, 293
 Griffithsia pacifica, 292, 295, 

295, 490
 Griffithsia secunda, 293
 Griffithsia tenuis, 294, 295
 Griffithsia thyrsigerum, 294, 

295
Grinnellia, 214, 222, 223
 Grinnellia lanceolata, 222, 

223, 487
Gymnogongrus, 138, 346, 349
 Gymnogongrus? carnosus, 

349, 478
 Gymnogongrus divaricatus, 

346
 Gymnogongrus guadalupen-

sis, 349, 350
 Gymnogongrus hancockii, 

346, 347, 348
 Gymnogongrus johnstonii, 

346, 347, 348, 349, 350, 
351, 492

 Gymnogongrus leptophyllus, 
348

 Gymnogongrus serenei, 348, 
349

 Gymnogongrus sinicola, 382
Gymnophlaeaceae, 430

Haematocelis, 434
 Haematocelis-like, 434
 Haematocelis-phase, 432
 Haematocelis zonalis, 434
Haliptilon, 77, 79, 84, 85, 132
 Haliptilon gracile var. 

 gracile, 85
 Haliptilon gracile var. verticil-

latum, 85
 Haliptilon roseum var. 

roseum, 85
 Haliptilon roseum var. verti-

cillatum, 85, 476
 Haliptilon squamatum, 133
 Haliptilon subulatum, 85
Halymenia, 18, 20, 39, 75, 76, 

365, 366, 406, 417, 418, 
419

 Halymenia abyssicola, 421
 Halymenia actinophysa, 364, 

419, 420, 421, 494
 Halymenia agardhii, 440
 Halymenia bifida, 418, 419, 

478
 Halymenia californica, 75, 

420, 421, 479
 Halymenia coccinea, 364
 Halymenia flabellata, 440
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Halymenia (continued)
 Halymenia gardneri, 364, 

421
 Halymenia megaspora, 421, 

422, 478, 494
 Halymenia polydactyla, 440
 Halymenia refugiensis, 419
 Halymenia sect. Sebdenia, 440
 Halymenia templetonii, 365, 

421
hAlymeniAceAe, 143, 405, 406, 

478
Halymeniales, 405, 426
hApAlidiAceAe, 77, 131, 132
 hApAlidiAceAe suBfAm. 

choreonemAtoideAe, 132
 hApAlidiAceAe suBfAm. 

 meloBesioideAe, 77, 103, 
132, 133

Hapalidium, 137
Haplocladium, 166
 Haplocladium floccosum, 166
Herposiphonia, 238, 244, 245
 Herposiphonia hollenbergii, 

245
 Herposiphonia littoralis, 245, 

245, 488
 Herposiphonia parva, 246
 Herposiphonia plumula var. 

parva, 245, 246, 247, 488
 Herposiphonia plumula var. 

plumula, 245, 246, 247, 
488

 Herposiphonia pygmaea, 246
 Herposiphonia rigida, 246
 Herposiphonia secunda, 245
 Herposiphonia secunda f. 

tenella, 246
 Herposiphonia spinosa, 245, 

247, 248, 488
 Herposiphonia subdisticha, 

246, 247
 Herposiphonia tenella, 245, 

246
 Herposiphonia verticillata, 245
Heteroderma, 78, 103, 115, 

118, 119, 121, 123
 Heteroderma chamaedoris, 

116, 120
 Heteroderma corallinicola, 

103, 119, 120, 477, 482
 Heteroderma gibbsii, 117, 

119, 120, 120, 121, 477, 
482, 483

 Heteroderma lejolisii, 123
 Heteroderma minutula, 123
 Heteroderma nicholsii, 120, 

124
 Heteroderma subtilissimum, 

119, 120, 121, 483
Heterosiphonia, 204, 210
 Heterosiphonia crispella var. 

crispella, 212
 Heterosiphonia crispella var. 

laxa, 210, 211, 212, 486

 Heterosiphonia erecta, 210, 
212, 213, 486

 Heterosiphonia sinicola, 208
 Heterosiphonia wurdemannii 

var. laxa, 210, 212
 Heterosiphonia wurdemannii 

var. wurdemannii, 212
Hildenbrandia, 35, 36
 Hildenbrandia canariensis 

var. dawsonii, 36
 Hildenbrandia dawsonii, 36
 Hildenbrandia occidentalis, 37
 Hildenbrandia prototypus, 

36, 36, 37, 480
 Hildenbrandia rosea, 36, 37
 Hildenbrandia rubra, 36, 37
hildenBrAndiAceAe, 35, 473
hildenBrAndiAles, 35
hildenBrAndiophycidAe, 35
“Hildenbrandtia,” 35
Hincksia, 15
Holmsella, 404
Hommersandia, 
 Hommersandia palmatifolia, 

344
Hooperia, 
 Hooperia baileyana, 459
Hormospora, 
 Hormospora ramosa, 14
Hutchinsia, 
 Hutchinsia pennata, 280
 Hutchinsia secunda, 245
 Hutchinsia tenella, 246
Hydrolithon, 78, 79, 115, 116, 

117, 118, 119, 122, 127, 
129, 130

 Hydrolithon chamaedoris, 116
 Hydrolithon conicum, 123
 Hydrolithon decipiens, 125
 Hydrolithon discoideum, 111
 Hydrolithon farinosum, 116, 

117, 122, 482
 Hydrolithon onkodes, 129, 

130
 Hydrolithon reinboldii, 116
 Hydrolithon samoënse, 116, 

117, 118, 130
 Hydrolithon setchellii, 127
Hydropuntia, 383
Hymenoclonium,147
 Hymenoclonium-phase, 147
 Hymenoclonium serpens, 147
Hypnea, 153, 321, 325
 Hypnea californica, 325
 Hypnea cervicornis, 321, 

322, 322, 324, 491
 Hypnea charoides, 325
 Hypnea coulteri, 358
 Hypnea esperi, 320, 322, 324
 Hypnea evermannii, 325
 Hypnea flexicaulis, 325
 Hypnea johnstonii, 322, 323
 Hypnea marchantae, 325
 Hypnea musciformis var. 

valentiae, 324

 Hypnea nidifica, 324
 Hypnea nidulans, 323, 324
 Hypnea pannosa, 321, 323, 

324
 Hypnea spicifera, 321
 Hypnea spinella, 322, 324
 Hypnea valentiae, 321, 324, 

325
 Hypnea valentiae var. 

 gardneri, 325
 Hypnea volubilis, 321, 325
Hypneaceae, 320
Hypneocolax, 321, 325
Hypoglossum, 214, 223
 Hypoglossum abyssicolum, 

224
 Hypoglossum attenuatum 

var. abyssicolum, 224, 
225, 487

 Hypoglossum attenuatum 
var. attenuatum, 224

 Hypoglossum bipinnatifidum, 
216

 Hypoglossum gregarium, 
215, 216, 487

 Hypoglossum leprieurii, 221
 Hypoglossum sagamianum, 

223

Iridaea, 
 Iridaea lacera, 344
 Iridaea oblongifructa, 345
Irtugovia, 157, 166
 Irtugovia pacifica, 166, 167
Irvinea, 460, 461, 464, 465
 Irvinea ardreana, 465
 Irvinea hancockii, 461, 465, 

466, 496
Isymenia, 
 Isymenia flabellata, 440
Itonoa, 429, 434
Izziella, 63, 64, 65
 Izziella abbottiae, 65
 Izziella orientalis, 65

Janczewskia, 248
Jania, 15, 77, 79, 84, 85, 86, 

88, 91, 92, 93, 121, 132, 
133, 243

 Jania adhaerens, 86, 87, 88, 
89, 481

 Jania capillacea, 8, 9, 86, 
88, 89

 Jania crassa, 88, 91
 Jania decussato-dichotoma, 

86, 87, 89
 Jania huertae, 86, 89, 90, 481
 Jania longiarthra, 86, 88, 90, 

91, 481
 Jania mexicana, 86, 88, 91, 

481
 Jania pacifica, 86, 91
 Jania rosea, 85
 Jania rubens, 89, 92
 Jania sect. Haliptylon, 84

 Jania subpinnata, 86
 Jania tenella var. tenella, 86, 

91, 92
 Jania tenella var. zacae, 86, 92
Joculator, 
 Joculator pinnatifolius, 81

Kallymenia, 39, 75, 338, 340, 
344, 473

 Kallymenia angustata, 406
 Kallymenia baldwinii, 339, 

340, 478, 491
 Kallymenia bleckii, 338, 339, 

340, 478, 491
 Kallymenia guaymasensis, 408
 Kallymenia norrisii, 338
 Kallymenia oblongifructa, 345
 Kallymenia pertusa, 75, 338, 

339, 341, 478, 491
 Kallymenia reniformis, 344
 Kallymenia tenuifolia, 407
 Kallymenia veleroae, 410
KAllymeniAceAe, 319, 327, 338, 

342, 344, 345, 473, 478
Kallymeniopsis, 338, 344
 Kallymeniopsis lacera, 344, 

345
 Kallymeniopsis oblongi-

fructa, 339, 342, 344, 345
Kappaphycus, 361
Kintarosiphonia, 282
 Kintarosiphonia fibrillosa, 282
Kylinia, 
 Kylinia arcuata, 40
 Kylinia crassipes, 41
 Kylinia microscopicum, 42
 Kylinia porphyrae, 42
 Kylinia secundata, 40, 43
 Kylinia seriaspora, 40, 43

Laurencia, 114, 120, 122, 138, 
184, 190, 191, 192, 239, 
249, 250, 254, 255, 256, 
259, 444, 485, 495

 Laurencia aguilar-rosasorum, 
250, 251, 252, 253, 254, 
475, 478, 488

 Laurencia blinksii, 256, 257
 Laurencia decidua, 250
 Laurencia estebaniana, 257
 Laurencia fenicalii, 250, 251, 

252, 253, 254, 475, 478, 
488

 Laurencia flexilis, 250
 Laurencia glandulifera, 255, 

259
 Laurencia hancockii, 250, 253
 Laurencia intermedia, 254
 Laurencia iriei, 250, 251, 

252, 253, 254, 475, 478, 
485, 488

 Laurencia johnstonii, 250, 
251, 254, 488

 Laurencia lajolla, 250, 254, 
255
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 Laurencia masonii, 250
 Laurencia obtusiuscula, 254
 Laurencia pacifica, 250, 252, 

253, 255, 261
 Laurencia paniculata, 255, 

259, 260, 261, 476
 Laurencia papillosa, 259
 Laurencia papillosa var. 

 pacifica, 261
 Laurencia pinnatifida, 256, 

259, 261
 Laurencia richardsii, 250
 Laurencia scrippsensis, 258
 Laurencia sect. Palisadae, 

258
 Laurencia sect. Pinnatifidae, 

256
 Laurencia sinicola, 258
 Laurencia sp., 250, 253
 Laurencia sp. I, 252, 253
 Laurencia sp. II, 253, 254
 Laurencia sp. III, 250
 Laurencia subcorymbosa, 250
 Laurencia subgen. Laurencia, 

249
 Laurencia subgen. Chondro-

phycus, 249, 255
 Laurencia subgen. Saitoa, 256
 Laurencia thuyoides, 259, 260
 Laurencia voragina, 250
Laurenciella, 249
Lejolisia, 291, 296
 Lejolisia colombiana, 296, 

297
 Lejolisia hoshawii, 296, 297, 

297, 478, 490
 Lejolisia sp. nov., 297
Leptocladia,
 Leptocladia peruviana, 18
Leptophytum, 136
 Leptophytum leave, 136
 Leptophytum microsporum, 

135, 136
Leptosiphonia, 274
 Leptosiphonia schousboei, 

274
Leptosomia, 
 Leptosomia rosea, 469
Lesleigha, 440
Liagora, 39, 63, 65, 66
 Liagora abbottiae, 66
 Liagora californica, 66
 Liagora ceranoides, 66, 66, 

67, 481
 Liagora ceranoides f. 

 leprosa, 67
 Liagora ceranoides f. pulveru-

lenta, 67
 Liagora ceranoides var. 

 pulverulenta, 67
 Liagora farinosa, 38, 63
 Liagora leprosa, 67
 Liagora magniinvolucra, 66, 

67, 67, 477, 481
 Liagora orientalis, 65

 Liagora pulverulenta, 67
 Liagora tanakae, 65
liAgorAceAe, 38, 50, 51, 62, 63, 

473, 477
Lictoria, 
 Lictoria taxiformis, 144
Litholepis, 78, 101, 102, 103
 Litholepis accola, 137, 138
 Litholepis caspica, 102
 Litholepis sonorensis, 102, 

103, 482
Lithophylloideae tribus 

Amphiroeae, 93
Lithophyllum, 78, 102, 104, 

107, 111, 112
 Lithophyllum accola, 137
 Lithophyllum ascripticum, 

114
 Lithophyllum australe, 134
 Lithophyllum brachiatum, 

103
 Lithophyllum californiense, 

103
 Lithophyllum canescens, 113
 Lithophyllum chamaedoris, 

116, 120
 Lithophyllum corallinae, 103
 Lithophyllum decipiens, 125, 

126, 127
 Lithophyllum dentatum, 104
 Lithophyllum decussatum, 

112
 Lithophyllum diguetii, 104, 

105, 108, 110, 477, 482
 Lithophyllum discoideum, 

111
 Lithophyllum dispar, 113
 Lithophyllum elegans, 108
 Lithophyllum elegans f. 

 angulata, 108
 Lithophyllum farlowii, 112
 Lithophyllum fuegianum, 111
 Lithophyllum hancockii, 104, 

106, 106, 482
 Lithophyllum hapalidiodides 

f. confine, 115
 Lithophyllum imitans, 104, 

106, 107, 482
 Lithophyllum leave, 136
 Lithophyllum lichenare, 103
 Lithophyllum lithophylloides, 

103, 104, 105, 108, 110
 Lithophyllum lithophylloides 

f. brachiatum, 103
 Lithophyllum margaritae, 

104, 105, 107, 107, 108, 
110, 477, 482

 Lithophyllum neofarlowii, 
111

 Lithophyllum onkodes, 130
 Lithophyllum orbiculatum, 

111
 Lithophyllum pallescens, 

103, 104, 105, 108, 109, 
110, 129, 482

 Lithophyllum proboscideum, 
104, 110, 110, 111, 482

 Lithophyllum pustulatum, 
102, 112, 114

 Lithophyllum pustulatum f. 
ascripticium, 114

 Lithophyllum pustulatum f. 
australis, 124

 Lithophyllum reinboldii, 116
 Lithophyllum samoënse, 117, 

118
 Lithophyllum sonorensis, 102
 Lithophyllum trichotomum, 

128
 Lithophyllum tumidulum f. 

dispar, 113
 Lithophyllum veleroae, 104, 

105, 108, 113
 Lithophyllum whidbeyense, 

125
 Lithophyllum yendoi, 126
 Lithophyllum zostericola f. 

mediocris, 138
Lithoporella, 
 Lithoporella accola, 137
Lithothamniaceae, 131
Lithothamnion, 77, 79, 133, 

134, 136, 139, 141, 494
 Lithothamnion aculeiferum, 

140
 Lithothamnion australe, 134, 

135, 483
 Lithothamnion australe f. 

americana, 134
 Lithothamnion californicum 

f. microsporum, 135
 Lithothamnion corallioides f. 

australis, 134
 Lithothamnion crassiuscu-

lum, 127, 136, 140, 141
 Lithothamnion decipiens, 125
 Lithothamnion dentatum, 104
 Lithothamnion dentatum f. 

diguetii, 104
 Lithothamnion diguetii, 104
 Lithothamnion elegans, 108
 Lithothamnion elegans f. 

angulata, 108
 Lithothamnion elegans f. 

complanata, 108
 Lithothamnion engelhartii, 

140
 Lithothamnion fruticulosum, 

127, 140
 Lithothamnion lenormandii, 

135
 Lithothamnion lithophylloi-

des, 109
 Lithothamnion margaritae, 

107
 Lithothamnion marginatum, 

138
 Lithothamnion mediocre, 138
 Lithothamnion microsporum, 

134, 135, 135, 136, 483

 Lithothamnion muelleri, 134, 
136

 Lithothamnion onkodes, 130
 Lithothamnion orbiculatum, 

111
 Lithothamnion pacificum f. 

crassiusculum, 140
 Lithothamnion pallescens, 108
 Lithothamnion probosci-

deum, 110
 Lithothamnion rugosum f. 

crassiusculum,136, 140
 Lithothamnion setchellii, 127
 Lithothamnion trichotomum, 

128
 Lithothamnion yendoi, 126
Lithothamnium, 133
Lomentaria, 453, 457, 484
 Lomentaria baileyana, 459
 Lomentaria catenata, 457, 

458, 459, 495
 Lomentaria drouetii, 411
 Lomentaria hakodatensis, 

457, 459, 459, 460, 496
 Lomentaria sinensis, 459
lomentAriAceAe, 304, 442, 453, 

455, 476
Lophocladia, 286
Lophosiphonia, 273, 278
 Lophosiphonia mexicana, 

272, 273
 Lophosiphonia villum, 277
Lophothalia group, 286
Lysithea, 30

Mastocarpus, 
 Mastocarpus papillatus, 331
Mastophora, 118
“Mastophoreae”, 118
Mazzaella, 329, 334, 335
 Mazzaella affinis, 336, 337
 Mazzaella diffusa, 335, 335, 

336, 476, 478, 491
 Mazzaella digitata, 335, 336, 

336, 476, 478, 491
 Mazzaella hancockii, 335, 

336, 337, 491
 Mazzaella leptorhynchos, 337
Melobesia, 79, 133, 136, 137, 

138, 139
 Melobesia accola, 137, 138
 Melobesia canescens, 113
 Melobesia caspica, 102
 Melobesia confinis, 115
 Melobesia corallinae, 103
 Melobesia deformans, 132
 Melobesia farinosa, 116, 117
 Melobesia gibbsii, 120
 Melobesia (Heteroderma) 

canescens, 113
 Melobesia lejolisii, 123
 Melobesia lenormandii, 135
 Melobesia marginata, 137, 138
 Melobesia mediocris, 137, 

138
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Melobesia (continued)
 Melobesia membranacea, 

137, 139
 Melobesia minutulum, 123
 Melobesia paschalis, 122
 Melobesia pustulata, 112, 

114
 Melobesia polystromatica, 

137, 139
 Melobesia sect. Spongites, 124
 Melobesia subgen. Litholepis, 

102
 Melobesia subtilissima, 119, 

120
 Melobesia thuretii, 132
Melobesiaceae, 131
Membranoptera, 
 Membranoptera spatulata, 

215, 216
Mesogloia, 
 Mesogloia attenuata, 154
Mesophyllum, 79, 133, 134, 

139, 140
 Mesophyllum crassiusculum, 

127, 134, 136, 140, 140, 
141, 483

 Mesophyllum engelhartii, 
140

Metamastophora, 118
Metapeyssonnelia, 366, 367, 

369, 370, 371, 473
 Metapeyssonnelia corallipeda, 

369
 Metapeyssonnelia feldmannii, 

369
 Metapeyssonnelia mexicana, 

369, 370, 371, 492
 Metapeyssonnelia milleporoi-

des, 369
 Metapeyssonnelia sp. A, 370, 

371
Metarhodophytina, 13
Micropeuce, 
 Micropeuce setosus, 287
Millepora, 
 Millepora decussata, 112
Minerva, 27
Miuraea, 30
Murrayella, 219
Murrayellopsis, 287, 288
 Murrayellopsis dawsonii, 288
Mycosphaerella, 35
Myriogramme, 214, 224, 226
 Myriogramme auricularis, 

226, 226, 478, 487
 Myriogramme bombayensis, 

232, 233
 Myriogramme caespitosa, 

226, 227
 Myriogramme divaricata, 

226, 227, 478, 487
 Myriogramme osorioi, 227
 Myriogramme sp., 226, 487
 Myriogramme subdichotoma, 

233

nemAliAles, 12, 38, 50, 51, 477
Nemalionales, 50, 51
Nemalion, 
 Nemalion pulvinatum, 63
 Nemalion virens, 62
Nemaliophyceae, 34
nemAliophycidAe, 34, 37, 38
Nemastoma, 
 Nemastoma nakamurae, 426
Nemastomales, 429
Nemastomaceae, 430
nemAstomAtAceAe, 426, 429, 430
nemAstomAtAles, 143, 426, 

429, 473, 478
Neoagardhiella, 
 Neoagardhiella baileyi, 353, 

358
 Neoagardhiella coulteri, 358
 Neoagardhiella gaudichaudii, 

358
Neogoniolithon, 78, 104, 127, 

128
 Neogoniolithon setchellii, 127
 Neogoniolithon trichotomum, 

104, 128, 128, 129, 483
Neomonospora, 
 Neomonospora furcellata, 292
 Neomonospora multiramosa, 

292
Neosiphonia, 238, 261, 262, 

264, 265, 268, 270, 271, 
272, 273, 274, 276

 Neosiphonia bajacali, 262
 Neosiphonia beaudettei, 262
 Neosiphonia cheloniae, 262, 

263, 263, 264, 476, 478, 
488

 Neosiphonia concinna, 262, 
265, 270, 476, 489

 Neosiphonia confusa, 262, 
265, 268, 269, 271, 476, 
489

 Neosiphonia eastwoodae, 
262, 264, 265, 476, 489

 Neosiphonia flaccidissima, 
262, 265, 266, 267, 489

 Neosiphonia flavimaria, 263
 Neosiphonia harveyi, 270
 Neosiphonia johnstonii, 262, 

270, 265, 271, 476, 489
 Neosiphonia masonii, 262, 

265, 267, 476, 489
 Neosiphonia mexicana, 262, 

272, 272, 273, 476, 489
 Neosiphonia paniculata, 262, 

273, 272, 273, 274, 476, 
489

 Neosiphonia savatieri, 262, 
267, 267, 268, 489

 Neosiphonia sect. Multisipho-
nia, 262, 263, 270, 475

 Neosiphonia sect. Neosipho-
nia, 262, 263, 270

 Neosiphonia simplex, 262, 
268, 269, 270, 489

 Neosiphonia sphaerocarpa, 
262, 268

 Neosiphonia sphaerocarpa 
var. cheloniae, 263

 Neosiphonia tongatensis, 264
Norrissia, 
 Norrissia setchellii, 417
Nothogenia, 68

Osmundea, 239, 249, 255, 256, 
257

 Osmundea blinksii, 256, 257
 Osmundea estebaniana, 256, 

257, 257, 258, 476, 478, 
488

 Osmundea pinnatifida, 256, 
259

 Osmundea purepecha, 256
 Osmundea ramosissima, 259
 Osmundea sinicola, 256, 

257, 258, 271, 488

Padina, 21, 22, 45, 92, 113, 
116, 117, 120, 123, 124, 
174, 196, 210, 270, 482, 
483, 485, 486, 488, 489

 Padina arborescens, 113
Palisada, 239, 249, 255, 258, 

259, 260, 261
 Palisada flagellifera, 259
 Palisada intermedia, 254
 Palisada paniculata, 8, 9, 

255, 259, 260, 261, 286, 
476, 488, 490

 Palisada papillosa, 259
 Palisada pedrochei, 255, 259, 

260, 261, 475, 488
 Palisada perforata, 259
 Palisada thuyoides, 259, 261
Palmariaceae, 74
pAlmAriAles, 38, 39, 74
Parviphycus, 313
 Parviphycus adnata, 313
Petroderma, 
 Petroderma maculiforme, 35
Petroglossum, 345, 350
 Petroglossum parvum, 350, 

352, 492
Peyssonnelia, 366, 367, 369, 

370, 371
 Peyssonnelia armorica, 367, 

371 
 Peyssonnelia conchicola, 371
 Peyssonnelia dawsonii, 369, 

370
 Peyssonnelia hancockii, 371
 Peyssonnelia inamoena, 374
 Peyssonnelia japonica, 369, 

371
 Peyssonnelia mariti, 367
 Peyssonnelia mexicana, 369, 

371, 372, 372, 492
 Peyssonnelia orientalis, 371, 

373, 373, 374, 492
 Peyssonnelia pacifica, 371

 Peyssonnelia rubra, 373
 Peyssonnelia rubra f. orienta-

lis, 373
 Peyssonnelia rubra var. orien-

talis, 373
 Peyssonnelia sp., 370
 Peyssonnelia squamaria, 371
peyssonneliAceAe, 366, 367
peyssonneliAles, 11, 12, 142, 

366, 471, 473
Phrix, 
 Phrix gregarium, 215
Phycodrys, 214, 227, 228
 Phycodrys amplissima, 228, 

229, 478, 487
 Phycodrys lucasana, 228, 478
 Phycodrys simplex, 228, 229, 

478, 487
Phyllactidium, 
 Phyllactidium confervicola, 

123
Phyllodictyon, 21
phyllophorAceAe, 319, 345, 

473, 475, 478
Phyllospadix, 49, 138, 212
Phymatolithon, 136
 Phymatolithon lenormandii, 

135, 136
Pihiellales, 141
Placophora, 284, 286
Placophora group, 284, 285
Plagiospora, 367
 Plagiospora gracilis, 367
Plantae, 12, 13
Platoma, 428, 430, 432, 433, 

434
 Platoma abbottianum, 426, 

427, 428, 429
 Platoma bairdii, 426
 Platoma cyclocolpum, 429
 Platoma? fanii, 431, 433, 

434, 478
 Platoma tenue, 432
 Platoma tenuis, 432
Platysiphonia, 214, 236, 237
 Platysiphonia clevelandii, 

237, 238
 Platysiphonia decumbens, 

237, 237, 238, 488
 Platysiphonia parva, 238
Platythamnion, 199
 Platythamnion heteromor-

phum f. reversum, 201
 Platythamnion orbignianum, 

201
 Platythamnion pectinatum, 

201
 Platythamnion pectinatum 

var. laxum, 203
 Platythamnion reversum, 201
 Platythamnion tepocense, 203
Pleonosporium, 291, 300
 Pleonosporium abysicola, 303
 Pleonosporium dasyoides, 

300 
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 Pleonosporium globuliferum, 
300, 301, 490

 Pleonosporium mexicanum, 
300, 302, 302, 490

 Pleonosporium rhizoideum, 
300, 302, 303

 Pleonosporium saccorhiza, 
298

 Pleonosporium squarrulosum, 
300

 Pleonosporium vancouveria-
num, 300, 303, 303, 304, 
490

plocAmiAceAe, 436, 475, 478
plocAmiAles, 142, 436, 475, 

478
Plocamiocolax, 436
Plocamium, 436, 437
 Plocamium cartilagineum, 

436, 437, 439
 Plocamium cartilagineum 

subsp. pacificum, 439
 Plocamium coccineum, 437, 

439
 Plocamium coccineum var. 

pacificum, 439
 Plocamium katinae, 437, 

438, 439, 475, 478, 495
 Plocamium lyngbyanum, 437
 Plocamium maggsiae, 437
 Plocamium nanum, 437
 Plocamium pacificum, 439
 Plocamium raphelisianum, 

437
 Plocamium subtile, 437
 Plocamium violaceum, 439
Pneophyllum, 78, 118, 119, 

122, 123
 Pneophyllum confervicolum, 

123
 Pneophyllum confervicolum f. 

minutulum, 123
 Pneophyllum conicum, 123
 Pneophyllum fragile, 123, 

124
 Pneophyllum lejolisii, 123
 Pneophyllum nicholsii, 120, 

123, 124
 Pneophyllum subtilissima, 

120
Pollexfenia, 286
 Pollexfenia? anacapensis, 286
Polygonum sect. Echinocaulon, 

313
Polyneurella, 214, 228, 229
 Polyneurella hancockii var. 

hancockii, 229, 230, 231, 
487

 Polyneurella hancockii var. 
rhizoidea, 229, 230, 478

Polyochetum, 274
Polysiphonia, 25, 41, 176, 179, 

238, 262, 272, 274, 275, 
278, 485

 Polysiphonia acuminata, 271

 Polysiphonia aff. paniculata, 
274

 Polysiphonia bajacali, 262
 Polysiphonia beaudettei, 262
 Polysiphonia bifurcata, 274
 Polysiphonia californica, 273
 Polysiphonia carettia, 264
 Polysiphonia concinna, 265, 

270
 Polysiphonia confusa, 265, 

271
 Polysiphonia decussata, 274
 Polysiphonia delicatula, 277
 Polysiphonia dendroidea, 280
 Polysiphonia dictyurus, 284
 Polysiphonia eastwoodae, 264
 Polysiphonia fibrillosa, 271
 Polysiphonia flaccidissima, 

265, 266, 267
 Polysiphonia harveyi, 270
 Polysiphonia hendryi, 274
 Polysiphonia hillebrandii, 

144, 146
 Polysiphonia hollenbergii, 

274, 275, 275, 475, 478, 
489

 Polysiphonia homoia, 274
 Polysiphonia inconspicua, 

271
 Polysiphonia japonica, 268
 Polysiphonia japonica var. 

savatieri, 268
 Polysiphonia johnstonii, 265, 

270, 271
 Polysiphonia johnstonii var. 

concinna, 270
 Polysiphonia marchantae, 

271
 Polysiphonia masonii, 265, 

267
 Polysiphonia minutissima, 

268
 Polysiphonia mollis, 264, 265
 Polysiphonia mollis var. 

tongatensis, 264
 Polysiphonia nathanielii, 274
 Polysiphonia pacifica var. 

delicatula, 275, 276, 276, 
277, 489

 Polysiphonia pacifica var. 
disticha, 277

 Polysiphonia pacifica var. 
gracilis, 274

 Polysiphonia pacifica var. 
pacifica, 274, 277

 Polysiphonia paniculata, 272, 
273, 274

 Polysiphonia perpusilla, 235
 Polysiphonia plumula, 246
 Polysiphonia richardsoni, 271
 Polysiphonia savatieri, 267, 

268
 Polysiphonia schousboei, 274
 Polysiphonia scopulorum, 

274, 278

 Polysiphonia scopulorum var. 
villum, 274, 277, 278, 489

 Polysiphonia sect. Oligosi-
phonia, 275

 Polysiphonia senticulosa, 264
 Polysiphonia sertularioides, 

266, 267
 Polysiphonia simplex, 268, 270
 Polysiphonia sinicola, 271
 Polysiphonia snyderae, 264, 

489
 Polysiphonia sonorensis, 272, 

274, 278, 279, 478, 489
 Polysiphonia sp., 40, 275
 Polysiphonia sphaerocarpa, 

262, 268
 Polysiphonia sphaerocarpa 

var. cheloniae, 263
 Polysiphonia stricta, 274
 Polysiphonia subtilissima, 

275, 279
 Polysiphonia subtilissima var. 

abbottiae, 279
 Polysiphonia tongatensis, 264
 Polysiphonia urceolata, 19, 

25, 274
 Polysiphonia verticillata, 245
 Polysiphonia villum, 277, 278
Porolithon, 78, 115, 116, 118, 

129, 130, 131
 Porolithon onkodes, 129, 130
 Porolithon sonorense, 8, 9, 

130, 131, 483
Porphyra, 11, 26, 27, 29, 30, 

33, 39, 40, 43
 Conchocelis-phase of, 26, 

30, 33
 Porphyra boryana, 24, 480
 Porphyra hollenbergii, 31
 Porphyra leucosticta, 31
 Porphyra naiadum, 31
 Porphyra nereocystis, 30
 Porphyra pendula, 31, 32
 Porphyra perforata, 30, 480
 Porphyra perforata f. 

 segregata, 31
 Porphyra perforata var. 

 segregata, 30
 Porphyra purpurea, 30
 Porphyra rediviva, 30
 Porphyra rosengurtii, 30
 Porphyra segregata, 31
 Porphyra tenera, 30
 Porphyra thuretii, 31, 32
 Porphyra umbilicalis, 30
Porphyraceae, 26
Porphyridiophyceae, 13
Porphyridium,
 Porphyridium cruentum, 12
 Porphyridium purpureum, 12
Porphyropsis, 17
Porphyrostromium, 17, 19, 23, 

24, 25
 Porphyrostromium borya-

num, 23, 24, 24, 480

 Porphyrostromium boryi, 24
 Porphyrostromium ciliare, 

19, 23, 24, 24, 480
Predaea, 430, 432, 433
 Predaea japonica, 431, 431, 

432, 495
 Predaea masonii, 428, 431, 

432
 Predaea tenuis, 432
Prionitis, 76, 163, 199, 406, 

421, 423, 424, 485
 Prionitis abbreviata var. 

 abbreviata, 423, 424, 494
 Prionitis abbreviata var. 

guaymasensis, 423, 424, 
424, 478, 494

 Prionitis acroidalea, 423, 
424, 425, 494

 Prionitis australis, 426
 Prionitis cornea, 423, 425
 Prionitis delicatula, 316, 

423, 425, 426
 Prionitis filiformis var. 

 delicatula, 425
 Prionitis guaymasensis, 424
 Prionitis kinoensis, 425
 Prionitis lanceolata, 423
 Prionitis mexicana, 423
 Prionitis sternbergii, 415
Psammophyllum, 222
 Psammophyllum californi-

cum, 222
Pseudobangia, 27
Pseudogloiophloea, 68
 Pseudogloiophloea confusa, 

68, 69
Pseudolithophyllum, 102, 104, 

111
 Pseudolithophyllum decipiens, 

125
 Pseudolithophyllum discoi-

deum, 111
 Pseudolithophyllum fuegia-

num, 111
 Pseudolithophyllum margari-

tae, 108
 Pseudolithophyllum neofar-

lowii, 104, 111, 112
 Pseudolithophyllum orbicula-

tum, 111
 Pseudolithophyllum samo-

ënse, 117
 Pseudolithophyllum whidbey-

ense, 125
 Pseudolithophyllum yendoi, 

126
Pseudoscinaia, 68
 Pseudoscinaia snyderae, 

68, 69
Pterochondria, 282
Pterocladia, 114, 307, 308, 

310, 315, 316, 404
 Pterocladia caloglossoides, 317
 Pterocladia capillacea, 307, 

316, 317, 318
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Pterocladia (continued)
 Pterocladia complanata, 317
 Pterocladia mcnabbiana, 309, 

310
 Pterocladia media, 315, 316
 Pterocladia mexicana, 317
 Pterocladia parva, 314, 317
 Pterocladia pyramidale, 308, 

317, 318
 Pterocladia sonorense, 315, 

316, 316, 318, 476, 478, 
491

pteroclAdiAceAe, 304, 305, 
312, 314, 315, 363, 476

Pterocladiella, 122, 314, 315, 
316, 317

 Pterocladiella caloglossoides, 
314, 317

 Pterocladiella capillacea, 
308, 316, 317, 318, 491

Pterocladiophila, 404
pteroclAdiophilAceAe, 374, 404
Pterosiphonia, 239, 279, 280, 

281, 282, 285
 Pterosiphonia californica, 

280, 281, 489
 Pterosiphonia dendroidea, 

280, 281, 288, 489
 Pterosiphonia fibrillosa, 282
 Pterosiphonia pennata, 280, 

282
 Pterosiphonia spp., 40
 Pterosiphonia tanakae, 282
Pterosiphoniella, 239, 281, 282
 Pterosiphoniella williamsii, 

282, 283, 490
Pterothamnion, 157, 158, 199, 

200, 203
 Pterothamnion orbignianum, 

200, 201, 201
 Pterothamnion pectinatum, 

201, 202, 203, 486
 Pterothamnion reversum, 201
 Pterothamnion tepocense, 

201, 203, 478
Pugetia, 338, 342, 473
 Pugetia fragilissima, 342
 Pugetia mexicana, 342, 343, 

344, 491
 Pugetia palmatifolia, 344
Pyropia, 12, 26, 27, 29, 30, 31, 

33, 34
 Conchocelis-phase of, 26, 29, 

31, 33, 33, 34, 480
 Pyropia californica, 30
 Pyropia elongata, 30
 Pyropia gardneri, 30
 Pyropia hollenbergii, 30, 31, 

34, 477
 Pyropia lanceolata, 30
 Pyropia leucosticta, 31
 Pyropia nereocystis, 30
 Pyropia pendula, 30, 31, 32, 

33, 477, 480
 Pyropia perforata, 30, 33

 Pyropia raulaguilarii, 30
 Pyropia suborbiculata, 30
 Pyropia tenera, 30
 Pyropia thuretii, 30, 31, 32, 

33, 480

Rhabdonia, 
 Rhabdonia baileyi, 358
 Rhabdonia coulteri, 358
Rhizophora,
 Rhizophora mangle, 193, 

221, 240, 277
Rhizophyllidaceae, 366
Rhodachlya, 12, 37
Rhodachlyaceae, 12
Rhodachlyales, 12, 37
Rhodellophyceae, 13
Rhodellophytina, 13
Rhodochortaceae, 38
Rhodochorton, 38, 75
 Rhodochorton arcuatum, 40
 Rhodochorton daviesii, 45
 Rhodochorton hancockii, 45, 

47
 Rhodochorton microscopi-

cum, 41, 42
 Rhodochorton pacificum, 47
 Rhodochorton plumosum, 47
 Rhodochorton porphyrae, 

40, 42
 Rhodochorton sinicola, 47, 49
 Rhodochorton subimmer-

sum, 75
 Rhodochorton tenuissimum, 

47, 49
 Rhodochorton variabile, 47, 50
Rhodoglossum, 
 Rhodoglossum affine, 337
 Rhodoglossum diffusum, 335, 

336
 Rhodoglossum digitatum, 

336
 Rhodoglossum hancockii, 

336
Rhodogorgonales, 11, 76
Rhodomela,
 Rhodomela radicans, 239
rhodomelAceAe, 149, 238, 284, 

475, 476, 478
rhodomelAceAe triBus 

 BostrychieAe, 239
rhodomelAceAe triBus 

 BrongniArtelleAe, 286
rhodomelAceAe triBus 

 chondrieAe, 240
rhodomelAceAe triBus 

 herposiphonieAe, 244, 284
rhodomelAceAe triBus 

 lAurencieAe, 248
Rhodomelaceae tribus 

 Lophothalieae, 286
rhodomelAceAe triBus poly

siphonieAe, 261, 284, 285
rhodomelAceAe triBus pterosi

phonieAe, 279, 284, 285

Rhodonematella, 39, 74, 75
 Rhodonematella subimmersa, 

39, 75
Rhodonematellaceae, 38, 39
Rhodophyceae, 15
Rhodophycophyta, 11
Rhodophysema, 74
rhodophysemAtAceAe, 39, 74, 75
rhodophytA, 1, 11, 12, 13, 475, 

477, 479
rhodophytinA, 13
Rhodoplantae, 13
Rhodospermeae, 11
Rhodymenia, 460, 465, 467
 Rhodymenia arborescens, 467
 Rhodymenia californica, 467
 Rhodymenia dawsonii, 467, 

467, 496
 Rhodymenia divaricata, 467, 

467, 468, 496
 Rhodymenia hancockii, 467, 

468, 468, 469, 496
 Rhodymenia huertae, 467, 

469, 475, 478
 Rhodymenia rosea, 469
 Rhodymenia? tepocensis, 

389, 469
rhodymeniAceAe, 442, 455, 

460, 475, 476, 478
rhodymeniAles, 143, 442, 475, 

476, 478
rhodymeniophycidAe, 34, 142
Rufusia, 12
Rufusiales, 13

Sahlingia, 17, 18, 19, 24, 25
 Sahlingia subintegra, 18, 19, 

25, 479
Saitoa, 249, 256
Salishia, 342
Sarcodiotheca, 268, 353, 354, 

358, 363
 Sarcodiotheca caribaea, 354
 Sarcodiotheca dichotoma, 

354, 355, 478, 492
 Sarcodiotheca elongata, 358
 Sarcodiotheca furcata, 354, 

356, 357, 358, 492
 Sarcodiotheca gaudichaudii, 

352, 353, 354, 358, 359, 
492

 Sarcodiotheca linearis, 354, 
358, 360, 433

 Sarcodiotheca taylorii, 354, 
360, 360, 385, 478, 492

sArcomeniAceAe, 149, 214, 236
Sarcophyllis, 
 Sarcophyllis californica, 434
Sargassum, 8, 9, 15, 42, 43, 48, 

87, 116, 120, 121, 136, 
138, 139, 146, 153, 159, 
174, 218, 242, 248, 253, 
258, 268, 271, 297, 301, 
481, 484, 485, 486, 487, 
490

 Sargassum liebmannii, 139
 Sargassum linifolium, 117
 Sargassum palmeri, 163
 Sargassum sinicola, 290, 485
 Sargassum sinicola var. 

camouii, 488
Scageliopsis, 155
Schizoseris, 214, 230, 232, 233
 Schizoseris bombayensis, 232, 

233
 Schizoseris minima, 233
 Schizoseris pygmaea, 232, 

232, 233, 487, 488
 Schizoseris subdichotoma, 233
Schizymenia, 76, 432, 433, 434
 Schizymenia apoda, 429, 432
 Schizymenia? coccinea, 364
 Schizymenia dubyi, 434
 Schizymenia johnstonii, 417, 

434
 Schizymenia pacifica, 434, 

435, 436, 495
 Schizymenia violacea, 417, 

434
schizymeniAceAe, 429, 430, 

432, 433, 478
Schizymenieae, 432
Scinaia, 44, 47, 48, 49, 68, 69
 Scinaia articulata, 49, 72, 73
 Scinaia complanata, 70
 Scinaia confusa, 49, 68, 69, 

70, 481
 Scinaia cottonii, 74
 Scinaia forcellata, 68
 Scinaia furcellata, 68
 Scinaia furcellata f. compla-

nata, 70
 Scinaia furcellata var. undu-

lata, 69, 70
 Scinaia interrupta, 68, 69
 Scinaia japonica, 72, 73
 Scinaia johnstoniae, 49, 69, 

70, 71, 72, 73, 481
 Scinaia latifrons, 47, 69, 73, 

73, 74, 481
 Scinaia minima, 72, 73
 Scinaia snyderae, 69, 70
 Scinaia undulata, 69, 70
 Scinaia tokidae, 72, 73
scinAiAceAe, 50, 51, 68
Sebdenia, 419, 440
 Sebdenia actinophysa, 419
 Sebdenia agardhii, 440
 Sebdenia flabellata, 143, 

440, 441, 486, 495
 Sebdenia limensis, 409
 Sebdenia polydactyla, 440, 

441
seBdeniAceAe, 440
seBdeniAles, 143, 439, 440
Sinotubimorpha, 11, 12
 Sinotubimorpha catenata, 

411, 412
 Sinotubimorpha porracea, 

411, 412
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Smithora, 
 Smithora naiadum, 31
solieriAceAe, 304, 319, 352, 

353, 363, 473, 475, 476, 
478

Sonderopelta, 366
Sorella, 214, 233
 Sorella delicatula, 233
 Sorella delicatula var. califor-

nica, 233
 Sorella divaricata, 233
 Sorella pinnata, 233, 234, 

487, 488
Spermothamnion, 
 Spermothamnion phycophi-

lum, 298
 Spermothamnion saccorhiza, 

298
 Spermothamnion snyderae, 

298, 300
 Spermothamnion snyderiae 

var. attenuata, 298
 Spermothamnion sp., 297
Sphacelaria, 15, 19, 21, 23, 24, 

40, 42
 Sphacelaria pennata, 280
Sphaerococcus, 
 Sphaerococcus chauvinii, 331
 Sphaerococcus coronopifolius, 

123
 Sphaerococcus miniatus, 363
 Sphaerococcus papillatus, 331
 Sphaerococcus pedicellatus, 

206
 Sphaerococcus repens, 449
 Sphaerococcus spinellus, 324
 Sphaerococcus sternbergii, 

415
 Sphaerococcus subulatus, 358
 Sphaerococcus textorii, 394, 

396
Spongites, 78, 115, 118, 122, 

123, 124, 125, 127
 Spongites decipiens, 125, 

126, 136, 483
 Spongites discoideus, 111
 Spongites fruticulosa, 127, 

140
 Spongites onkodes, 130

 Spongites sonorensis, 130
 Spongites yendoi, 125, 126, 

127
Sporolithaceae, 77
Sporolithales, 76, 77
Sporolithon, 77
Spyridia, 288, 290
 Spyridia filamentosa, 288, 290
 Spyridia cf. filamentosa, 288, 

289, 290, 490
 Spyridia griffithsiana, 290
spyridiAceAe, 149, 288
Squamariaceae, 366
Stictosiphonia, 239
Stylonema, 14, 15, 16
 Stylonema alsidii, 15, 16, 479
 Stylonema cornu-cervi, 15, 

16, 479
 Stylonema elegans, 15
stylonemAtAceAe, 13, 14
stylonemAtAles, 13
stylonemAtophyceAe, 13

Tacanoosca, 12, 192, 270, 353, 
360, 361, 362, 475

 Tacanoosca uncinata, 8, 9, 
20, 361, 362, 363, 476, 
492

Taenioma, 214, 235
 Taenioma clevelandii, 237
 Taenioma dotyi, 235
 Taenioma perpusillum, 235, 

236, 488
Tayloriella, 238, 282, 284
 Tayloriella dictyurus, 284
Taylorophycus, 
 Taylorophycus laxa, 459
Tenarea, 
 Tenarea ascriptica, 114
 Tenarea canescens, 113
 Tenarea confinis, 115
 Tenarea dispar, 113
Thallophyca, 12
Thoreales, 37
Tiffaniella, 291, 296, 297, 298, 

299
 Tiffaniella phycophilum, 298
 Tiffaniella saccorhiza, 298, 

299, 490

 Tiffaniella snyderae, 288, 
298, 299, 300

Tikvahiella, 352
Titanoderma, 78, 102, 112, 113
 Titanoderma ascripticium, 114
 Titanoderma canescens, 113
 Titanoderma capsicum, 102
 Titanoderma confine, 115
 Titanoderma corallinae, 103
 Titanoderma dispar, 113, 

114, 482
 Titanoderma pustulatum var. 

confine, 113, 115
 Titanoderma pustulatum 

var. pustulatum, 102, 112, 
113, 114

Titanophora, 432
Trailliella, 143, 147
 Trailliella intricata, 147
 Trailliella-phase, 143, 147
Trichoceras, 
 Trichoceras pubescens, 184
Tricleocarpa, 39, 47, 52, 60
 Tricleocarpa cylindrica, 52, 

60, 61, 481
 Tricleocarpa fragilis, 52, 60, 

61, 62
 Tricleocarpa oblongata, 62
Tsengia, 426, 429, 430, 434
 Tsengia abbottiana, 426, 

427, 428, 429, 431, 434, 
476, 494

tsengiAceAe, 143, 405, 426, 
430, 473, 476

Turnerella, 
 Turnerella pacifica, 434
Tylotus, 
 Tylotus cunninghamii, 378

Ulva, 15
 Ulva furcellata, 68
 Ulva intestinalis, 48
 Ulva nematoidea, 174
 Ulva purpurea, 30

Valoniopsis, 25
Veleroa, 238, 286, 287, 288
 Veleroa subulata, 286, 287, 

288, 490

Verrucaria, 
 Verrucaria rubra, 37
 Verrucaria tavaresiae, 35
Verrucariales, 35

Weeksia, 364, 365, 366
 Weeksia coccinea, 364, 365, 

492
 Weeksia fryeana, 364
 Weeksia templetonii, 364, 

365, 366, 421, 492
WeeKsiAceAe, 363, 364
Wengania, 12
Wildemania, 30
WrAngeliAceAe, 149, 288, 291, 

478
WrAngeliAceAe triBus griffith

sieAe, 291
WrAngeliAceAe triBus spermo

thAmnieAe, 296
WrAngeliAceAe triBus spongo

clonieAe, 300
“Wrangelieae”, 291
Wurdemannia, 304, 326, 353, 

363
 Wurdemannia miniata, 304, 

363
 Wurdemannia setacea, 363
Wurdemanniaceae, 363

Yuzurua, 249

Zanardinia, 
 Zanardinia marginata, 53
Zanardinula, 
 Zanardinula abbreviata, 423
 Zanardinula abbreviata var. 

guaymasensis, 424
 Zanardinula acroidalea, 425
 Zanardinula cornea, 425
 Zanardinula delicatula, 425
 Zanardinula filiformis f. 

delicatula, 425
 Zanardinula guaymasensis, 

424
 Zanardinula kinoensis, 425
Zostera, 24, 48, 267
 Zostera marina, 23
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