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INDEX OF SCIENTIFIC NAMES 

Numbers in bold face type refer to plates 

abysicola, Pleonosporium, 38, 39, 133 

abyssicolum, Hypoglossum, 77, 78 
attenuatum, 77, 78 175 

Acrochaetium amphiroae, 30 
grateloupiae, 29 

Acrosorium, 76 
uncinatum, 94, 193 

acutum, Callithamnion, 25 

affine affine, Ceramium, 50 
Ceramium, 50, 141 

affine, 50 
peninsularis, Ceramium, 51, 141 

Aglaothamnion, 3, 35, 37 
brodiaei, 36, 37, 131 
caudatum, 36 
cordatum, 36, 131 
furcellariae, 36 
monopodum, 35 
neglectum, 36 
sarcodiae, 36 
scopulorum, 36 
tenuissimum, 36 
tripinnatum, 36 

alternans, Antithamnion, 11 

ambigua, Phycodrys, 87 

amphiroae, Acrochaetium, 30 
Rhodochorton, 30 

ample, Phycodrys, 88, 91, 195, 
19 

andersoniana, Nienburgia, 86, 189, 

andersonianum, Neuroglossum, 86 

Anisocladella, 76 
pacifica, 93, 197 

antarctica, Phycodrys, 88 

anthericephala, Griffithsia, 70, 163 

antillanum, Antithamnion, 18 

Antithamnion, 3, 4, 5, 10, 20, 21 
alternans, 11 
antillanum, 18 
asymmetricum, 10 
basisporum, 13 
baylesiae, 13 
breviramosus, 14, 19, 23, 137 

simplex, 14, 117 
cladodermum, 21 
corallina, 13 
corticatum, 11, 21 
cristirhizophorum, 12, 17 
defectum, 11 
dendroideum, 13, 15, 113, 117 

densiusculum, 13 
dumontii, 13 
floccosum, 13 
gardneri, 10 
glanduliferum, 13, 15, 115 
graffei, 13 
hubbsii, 12, 16, 117, 119 
kylinii, 11, 17, 21, 119 
lherminieri, 12, 18, 117 
mcnabbii, 13, 18, 117 
miharai, 11, 13, 16 
nigricans, 13 
nipponicum, 11 
occidentale, 14 
pacificum, 12, 19, 115 
palmyrense, 12 
pectinatum laxa, 7 
percurrens, 11 
plumulum, 4, 5, 7, 119 

crispum, 4, 5, 7 
plumulum, 5, 11, 19 

pseudocorticatum, 12, 20, 121 
pteroton, 11 
pulchellum, 12 
pygmaeum, 11, 21, 119 
scrippsiana, 15, 16 
secundatum, 11, 22, 121 
setaceum, 11, 22, 
shimamuranum, 11 
similans, 14 
simulans, 12 
sparsum, 11 
spirographidis, 10 
sublittorale, 12, 22, 121 
subulatum, 13 
terminale, 14 
thouarsii, 11 
uncinatum, 12 
veleroae, 13 

arborescens, Callithamnion, 25 

asymmetricum, Antithamnion, 10 

attenuata, Crouania, 23, 121 
Mesogloia, 23 
Spermothamnion snyderae, 45 

attenuatum abyssicolum, 
Hypoglossum, 77, 78, 175 
attenuatum, Hypoglossum, 78 
Batrachospermum, 23 
Hypoglossum, 77 

attenuatum, 78 

australe, Callithamnion bisporum, 26, 

austrogeorgica, Phycodrys, 87 

avalonae, Ceramium, 52, 53 



balboensis, Griffithsia multiramosa, 71 

basisporum, Antithamnion, 13 

Batrachospermum attenuatum, 23 

baylesiae, Antithamnion, 13 
bellum, Centroceras, 69, 161 

bicorne, Ceramium, 64 

biseriatum, Callithamnion, 26 

bisporum, Callithamnion, 25, 27 
australe, Callithamnion, 26, 125 

Bossiella, 30 

Botryoglossum, 76 
farlowianum, 101, 207 

boydenii, Ceramium, 46 

Branchioglossum, 75 
macdougalii, 77 
undulatum, 76, 173 
woodii, 77, 84, 175, 185 

breviarticulatus, Ectocarpus, 67 

breviramosum, Callithamnion, 25, 27, 
123 

breviramosus, Antithamnion, 14, 19, 
23, 137 
simplex, Antithamnion, 14, 117 

brodiaei, Aglaothamnion, 36, 37, 131 
Callithamnion, 37 

bullata, Phycodrys, 87 

byssoides, Callithamnion, 37 

byssoideum, Ceramium, 57 
gracillimum, 48, 57, 147, 149 

caespitosa, Myriogramme, 94, 96, 201 

californica concinna, Ptilota, 75 
Delesseria, 93 
Holmesia, 70, 177, 179 
Sorella delicatula, 83 

californicum, Callithamnion, 25 
dasyoides, 40 

Ceramium, 47, 51, 147 
Erythroglossum, 93, 199 

californicus, Loranthophycus, 80 

Calliarthron, 30 

Callithamnion, 3, 24 
acutum, 25 
arborescens, 25 
biseriatum, 26 
bisporum, 25, 27 

australe, 26, 125 
breviramosum, 25, 27, 123 
brodiaei, 37 
byssoides, 37 
californicum, 25 
callophyllidicola, 25 
catalinae, 25 
catalinense, 28, 125 
compactum, 26, 29, 125 

cordatum, 36 
corymbosum, 26 
dasyoides, 40 

californicum, 40 
ecuadoreanum, 25 
elegans, 3 
endovagum, 24, 29, 123 
epiphyticum, 26 
flocossum pacificum, 19 
laxum, 25 
lejolisea, 24, 30, 123 
lherminieri, 18 
marshallense, 26, 31, 127 
minutissima, 26, 32 
pacificum, 26 
paschale, 26, 31, 125 
pikeanum, 25 
ramosissimum, 25, 26, 32, 127 
rigidum, 26, 33, 127 
rupicolum, 26, 33, 35, 129 
soccoriense, 25, 26, 34, 129 
squarrulosum, 25 
uncinatum, 26, 35, 129 
varispiralis, 27 
veleroae, 31 

callophyllidicola, Callithamnion, 25 

camouii, Ceramium, 49, 52, 141, 143 

Campylaephora crassa, 46 
hypnaeoides, 46 

catalinae, Callithamnion, 25 

catalinense, Callithamnion, 28, 125 

caudatum, Aglaothamnion, 36 

Ceramium, 50, 52, 61, 62, 143, 145, 
147 

Centroceras, 2, 52 
bellum, 69, 161 
clavulatum, 68, 159, 161 
eatonianum, 54 

Ceramiaceae, 2 

Ceramium, 2, 46 
affine, 50, 141 

affine, 50 
peninsularis, 51, 141 

avalonae, 52, 53 
bicorne, 64 
boydenii, 46 
byssoideum, 57 
californicum, 47, 51, 147 
camouii, 49, 52, 141, 143 
caudatum, 50, 52, 61, 62, 143, 

145, 147 
cimbricum, 50 
clarionense, 50, 53, 143 
clavulatum, 68 
codicola, 46, 54, 64, 145, 147 
codiophila, 54 
crassum, 46 



cruciatum, 60 
eatonianum, 46, 54, 145 
equisetoides, 49, 55, 145 
evermannii, 47, 51, 55, 149 
fastigiatum, 65 
fimbriatum, 48, 56, 145, 147 
gardneri, 49 
gracillimum, 57 

byssoideum, 48, 57, 147, 149 
hamatispinum, 47, 57, 151 
hoodii, 47 
horridum, 46, 58, 153 
howellii, 47, 58, 149, 151 
hypnaeoides, 46 
interruptum, 65 
japonicum, 47 
johnstonii, 65 
kondoi, 47 
marshallense, 48 
masonii, 57 
mazatlanense, 49, 59, 153 
mucronatum, 49 
nakamurai, 49 
obesum, 46, 60, 151 
ornatum, 50, 60, 155 
pacificum, 46, 47, 61, 153, 155 
paniculatum, 47, 61, 153 
personatum, 47, 49, 50, 61, 62, 

165 
procumbens, 48, 63, 155, 157 
recticorticum, 48, 57, 63, 155 
rubrum, 47 

pacificum, 61 
serpens, 49, 64, 157 
sinicola, 47, 48, 157 

interruptum, 65, 161 
johnstonii, 65 
sinicola, 64, 161 

sympodiale, 48 
taylorii, 48, 57, 65, 159 
templetonii, 49, 55 
tenerrimum, 49 

tenuissimum, 50 
transversale, 57 
vagabunde, 49, 66, 161 
viscainoense, 47, 67, 161 
washingtoniense, 47 
zacae, 50, 67, 159 
sp., 66 

cimbricum, Ceramium, 50 

cladodermum, Antithamnion, 21 

clarionense, Ceramium, 50, 53, 143 

clavulatum, Centroceras, 68, 159, 161 
Ceramium, 68 

clevelandii, Platysiphonia, 81, 82, 
185, 187 
Taenioma, 81 

eodiegl, Ceramium, 46, 54, 64, 145, 
14 

codicolum, Pleonosporium, 38, 39, 
3 

codiophila, Ceramium, 54 

Codium, 17, 37, 38, 40, 41, 44, 51, 53, 
54, 59, 65, 98 
fragile, 40, 44, 68 
hubbsii, 44 

Coeloseira pacifica, 64 

colombiana, Lejolisia, 43, 141 

compa eas Callithamnion, 26, 29, 
1 

complanatum, Pleonosporium, 38 

concinna, Ptilota californica, 75 

Conferva plumula, 19 

corallina, Antithamnion, 13 

corallinara, Cryptopleura, 97, 98, 205 

corallinarum, Nitophyllum, 98 

cordatum, Aglaothamnion, 36, 131 
Callithamnion, 36 

corticatum, Antithamnion, 11, 21 

corymbosum, Callithamnion, 26 

coulteri, Microcladia, 73, 167 

crassa, Campylaephora, 46 

crassum, Ceramium, 46 

crispa, Cryptopleura, 97, 100, 205 

crispum, Antithamnion plumulum, 4, 
a 
Platythamnion, 4 

cristirhizophorum, Antithamnion, 12, 
17 

Crouania, 3 
attenuata, 23, 121 

cruciatum, Ceramium, 60 

cryptoneurum, Cryptopleura, 97 

Cryptopleura, 76, 97 
corallinara, 97, 98, 205 
crispa, 97, 100, 205 
cryptoneurum, 97 
dichotoma, 97 
hayamensis, 97 
imbricata, 97, 98, 197, 203 
lobulifera, 97, 98, 99, 199 
membranacea, 98 
peruviana, 97 
ruprechtiana, 98 
spathulata, 97 
spatulata, 97, 100, 203 
violacea, 97, 98, 101, 199 

dasyoides californicum, Callithamnion, 
4 
Callithamnion, 40 
Pleonosporium, 38, 40, 42, 133 



defectum, Antithamnion, 11 

Delesseria californica, 93 
woodii, 77 

Delesseriaceae, 75 

delicatula californica, Sorella, 83 
Erythroglossum, 83 
Prionitis, 29 
Sorella, 83, 175 

dendroideum, Antithamnion, 13, 15, 
US, IZ 

densa, Neoptilota, 74, 173 
Ptilota, 74 

densiusculum, Antithamnion, 13 

dichotoma, Cryptopleura, 97 

divaricata, Myriogramme, 95, 97, 

divaricatum, Erythroglossum, 83 

dumontii, Antithamnion, 13 

eatonianum, Centroceras, 54 
Ceramium, 46, 54, 145 

Ectocarpus breviarticulatus, 67 

ecuadoreanum, Callithamnion, 25 

elegans, Callithamnion, 3 
Gymnothamnion, 3, 109 
Phycodrys, 87 

endovagum, Callithamnion, 24, 29, 
123 

epiphyticum, Callithamnion, 26 

equisetoides, Ceramium, 49, 55, 145 

Equisetum, 55, 67 

Erythroglossum, 76 
californicum, 93, 199 
delicatula, 83 
divaricatum, 83 

evermannii, Ceramium, 47, 51, 55, 
49 

farlowianum, Botryoglossum, 101, 
207 
Nitophyllum, 101 

fastigiatum, Ceramium, 65 

filamentosa, Spyridia, 69, 167 

filamentosus, Fucus, 69 

filicina, Ptilota, 75, 173 
plumosa, 75 

fimbriata, Phycodrys, 88 

Tae na Ceramium, 48, 56, 145, 
14 

floccosum, Antithamnion, 13 

gocosar pacificum, Callithamnion, 
1 

fragile, Codium, 40, 44, 68 

Fucus filamentosus, 69 
laceratus uncinatus, 94 

furcellariae, Aglaothamnion, 36 

Galaxaura umbellata, 18 

gardneri, Antithamnion, 10 
Ceramium, 49 
Polycoryne, 92, 185 

ging en Antithamnion, 13, 15, 

globuliferum, Pleonosporium, 38, 41, 
137 

Gracilaria, 37 

gracillimum byssoideum, Ceramium, 
48, 57, 147, 149 
Ceramium, 57 

graffei, Antithamnion, 13 

Grateloupia, 29 
hancockii, 30 
prolongata, 30, 63 

grateloupiae, Acrochaetium, 29 

Griffithsia, 3, 70 
anthericephala, 70, 163 
multiramosa, 70, 71, 171 

balboensis, 71 
minor, 71 

ovalis, 70, 72. 165 
pacifica, 70, 72, 165, 167, 169 
tenuis, 70, 73, 169 

Grinnellia, 75 
lanceolata, 84, 185 

Gymnothamnion, 3 
elegans, 3, 109 

Haliotus, 83 

Haloplegma, 2 
mexicanum, 43 

hamatispinum, Ceramium, 47, 57, 
151 

hancockii, Grateloupia, 30 
hancockii, Polyneurella, 85, 187 
Polyneurella hancockii, 85, 187 

~ rhizoidea, Polyneurella, 86, 181 

Haraldia, 76 
prostrata, 92, 197 

hayamensis, Cryptopleura, 97 

heteromorphum, Platythamnion, 4, 5, 
9, 115 
reversum, Platythamnion, 8, 9 

hollenbergii, Myriogramme, 95, 199 

Holmesia, 75 
californica, 80, 177, 179 

hoodii, Ceramium, 47 

horridum, Ceramium, 46, 58, 153 
Platythamnion, 6 



howellii, Ceramium, 47, 58, 149, 151 
hubbsii, Antithamnion, 12, 16, 117, 

119 
Codium, 44 

Hymenena latissima, 85 
hypnaeoides, Campylaephora, 46 

Ceramium, 46 
Hypnea, 32 
Hypoglossum, 75 

abyssicolum, 77, 78 
attenuatum, 77 

abyssicolum, 77, 78, 175 
attenuatum, 78 

retusum, 79, 177 
a Se Cryptopleura, 97, 98, 197, 

03 
intermedium, Platythamnion, 5, 6, 10 
interruptum, Ceramium, 65 

sinicola, 65, 161 
japonicum, Ceramium, 47 
johnstonii, Ceramium, 65 

sinicola, 65 
kobayashii, Pleonosporium, 39 
kondoi, Ceramium, 47 
kylinii, Antithamnion, 11, 17, 21, 119 
laceratus uncinatus, Fucus, 94 
Laminaria, 16 
lanceolata, Grinnellia, 84, 185 
latissima, Hymenena, 85 

Polyneura, 85, 187 
Laurencia, 64, 70 
laxa, Antithamnion pectinatum, 7 
laxum, Callithamnion, 25 

Platythamnion pectinatum, 6 
reversum, 9 

lejolisea, Callithamnion, 24, 30, 123 
Lejolisia, 3 

colombiana, 43, 141 
lherminieri, Antithamnion, 12, 18, 

ily 
Callithamnion, 18 

lobulifera, Cryptopleura, 97, 98, 99, 
199 

lobuliferum, Neuroglossum, 99 
Loranthophycus californicus, 80 
lucasana, Phycodrys, 88, 90, 181, 193 
macdougalii, Branchioglossum, 77 
Macrocystis, 77, 96 
macrourum, Taenioma, 83 

marshallense, Callithamnion, 26, 31, 

Ceramium, 48 
masonii, Ceramium, 57 
mazatlanense, Ceramium, 49, 59, 153 
menabbii, Antithamnion, 13, 18, 117 
membranacea, Cryptopleura, 98 
Membranoptera, 75, 80 

spatulata, 79, 177 
Mesogloia attenuata, 23 
mexicana, Pleonosporium, 38 

mexicanum, Haloplegma, 43 
Pleonosporium, 41, 139 

Microcladia, 2 
coulteri, 73, 167 

miharai, Antithamnion, 11, 13, 16 
minor, Griffithsia multiramosa, 71 
minutissima, Callithamnion, 26, 32 
monopodum, Aglaothamnion, 35 
mucronatum, Ceramium, 49 
multiramosa balboensis, Griffithsia, 71 

Griffthsia, 70, 71, 171 
minor, Griffithsia, 71 

Myriogramme, 76, 94 
caespitosa, 94, 96, 201 
divaricata, 95, 97, 187, 191 
hollenbergii, 95, 199 
osorioi, 95, 96, 202 
spectabilis, 94, 95, 199 
subdichotoma, 81 

nakamurai, Ceramium, 49 
neglectum, Aglaothamnion, 36 
Neoptilota, 2 

densa, 74, 173 
Neuroglossum andersonianum, 86 

lobuliferum, 99 
Nienburgia, 76, 92 

andersoniana, 86, 189, 191 
nigricans, Antithamnion, 13 
nipponicum, Antithamnion, 11 
Nitophyllum corallinarum, 98 

farlowianum, 101 
spectabile, 95 
violaceum, 101 

obesum, Ceramium, 46, 60, 151 
occidentale, Antithamnion, 14 
orbigniana, Platythamnion, 4, 6, 8, 9 
ornatum, Ceramium, 50, 60, 155 
osorioi, Myriogramme, 95, 96, 201 
ovalis, Griffithsia, 70, 72, 165 
pacifica, Anisocladella, 93, 197 

Coeloseira, 64 
Griffithsia, 70, 72, 165, 167, 169 

pacificum, Antithamnion, 12, 19, 115 
Callithamnion, 26 

flocossum, 19 
Ceramium, 46, 47, 61, 153, 155 

rubrum, 61 
palmeri, Sargassum, 14 
palmyrense, Antithamnion, 12 
paniculatum, Ceramium, 47, 61, 153 
parva, Platysiphonia, 82, 185 
paschale, Callithamnion, 26, 31, 125 
pectinatum laxa, Antithamnion, 7 

laxum, Platythamnion, 6 
Platythamnion, 4, 6, 20, 109, 115 

Pelagophycus porra, 21 
peninsaat, Ceramium affine, 51, 

1 



percurrens, Antithamnion, 11 
perpusilla, Polysiphonia, 82 
perpusillum, Taenioma, 82, 181, 201 
personatum, Ceramium, 47, 49, 50, 

61, 62, 165 
peruviana, Cryptopleura, 97 
phycodricola, Polycoryne, 92 
Phycodrys, 76, 87, 90, 92 

ambigua, 87 
amplissima, 88, 91, 195, 197 
antarctica, 88 
austrogeorgica, 87 
bullata, 87 
elegans, 87 
fimbriata, 88 
lucasana, 88, 90, 181, 193 
profunda, 87, 89, 181 
pulchra, 87 
quercifolia, 88 
radicosa, 90 
riggii, 88 
setchellii, 88, 89, 92, 197 
simplex, 87, 90, 183 
sinuosa, 88 

Phyllospadix, 28, 93 
pikeanum, Callithamnion, 25 
pinnata, Sorella, 77, 84, 183, 187 
pinnatum, Pleonosporium, 38 
Platysiphonia, 76 

clevelandii, 81, 82, 185, 187 
parva, 82, 185 

Platythamnion, 3, 4, 5, 14, 20 
crispum, 4 
heteromorphum, 4, 5, 9, 115 

reversum, 8, 9 
horridum, 6 
intermedium, 5, 6, 10 
orbigniana, 4, 6, 8, 9 
pectinatum, 4, 6, 20, 109, 115 

laxum, 6 
plumulum, 5 
reversum, 5, 8, 109 

laxum, 9 
tepocensis, 6, 7, 111 
villosum, 5, 9, 113, 115 
yezoensis, 5, 6 

Pleonosporium, 3, 38 
abysicola, 38, 39, 133 
codicolum, 38, 39, 135 
complanatum, 38 
dasyoides, 38, 40, 42, 133 
globuliferum, 38, 41, 137 
kobayashii, 39 
mexicana, 38 
mexicanum, 41, 139 
pinnatum, 38 
polycarpum, 38 
pusillum, 38 
pygmaeum, 38, 42 

rhizoideum, 38, 42, 135, 141 
saccorhiza, 44 
squarrosum, 39 
tohyamanum, 39 
vancouverianum, 39 
venustissmum, 39, 133 

Plumaria ramosa, 4 
plumosa filicina, Ptilota, 75 
plumula, Conferva, 19 
plumulum, Antithamnion, 4, 5, 7, 119 

plumulum, 5, 11, 1 
crispum, Antithamnion, 4, 5, 7 
Platythamnion, 5 
plumulum, Antithamnion, 5, 11, 

19 
polycarpum, Pleonosporium, 38 
Polycoryne gardneri, 92, 185 

phycodricola, 92 
Polyneura, 76, 92 

latissima, 85, 187 
Polyneurella, 76 

hancockii hancockii, 85, 187 
rhizoidea, 86, 181 

Polysiphonia, 52 
perpusilla, 82 

porra, Pelagophycus, 21 
Prionitis delicatula, 29 
procumbens, Ceramium, 48, 63, 155, 

157 5 
profunda, Phycodrys, 87, 89, 181 
prolongata, Grateloupia, 30, 63 
prostrata, Haraldia, 92, 197 
pseudocorticatum, Antithamnion, 12, 

OAM, UPI by 
pteroton, Antithamnion, 11 
Ptilota, 2 

californica concinna, 75 
densa, 74 
filicina, 75, 173 
plumosa filicina, 75 

pulchellum, Antithamnion, 12 
pulchra, Phycodrys, 87 

pusillum, Pleonosporium, 38 

pygmaea, Schizoseris, 80, 177 

pyzmaeum, Antithamnion, 11, 21, 
119 
Pleonosporium, 38, 42 

quercifolia, Phycodrys, 88 

radicosa, Phycodrys, 90 

ramosa, Plumaria, 4 

ramosissimum, Callithamnion, 25, 26, 
SpA, jb4z/ 

tea Ceramium, 48, 57, 63, 

retusum, Hypoglossum, 79, 177 

reversum laxum, Platythamnion, 9 
Platythamnion, 5, 8, 109 

heteromorphum, 8, 9 



rhizoidea, Polyneurella hancockii, 86, 
181 

rhizoideum, Pleonosporium, 38, 42, 
135, 141 

Rhodochorton amphiroae, 30 
riggii, Phycodrys, 88 
rigidum, Callithamnion, 26, 33, 127 
rubrum, Ceramium, 47 

pacificum, Ceramium, 61 
rapieolum, Callithamnion, 26, 33, 35, 

12 
ruprechtiana, Cryptopleura, 98 
saccorhiza, Pleonosporium, 44 

Spermothamnion, 44 
Tiffaniella, 44, 139 

sarcodiae, Aglaothamnion, 36 
Sargassum, 41, 78 

palmeri, 14 
Schizoseris, 76 

pygmaea, 80, 177 
scopulorum, Aglaothamnion. 36 
scrippsiana, Antithamnion, 15, 16 
secundatum, Antithamnion, 11, 22, 

121 
serpens, Ceramium, 49, 64, 157 
setaceum, Antithamnion, 11, 22 

setchellii, Phycodrys, 88, 89, 92, 197 
shimamuranum, Antithamnion, 11 
similans, Antithamnion, 14 
simplex, Antithamnion breviramosus, 

14, 117 
Phycodrys, 87, 90, 183 

simulans, Antithamnion, 12 

sinicola, Ceramium, 47, 48, 157 
sinicola, 64, 161 

interruptum, Ceramium, 65, 161 
johnstonii, Ceramium, 65 
sinicola, Ceramium, 64, 161 

sinuosa, Phycodrys, 88 

snyderae attenuata, Spermothamnion, 

snyderae, Spermothamnion, 45 
Spermothamnion, 44, 139 

snyderae, 45 

soccoriense, Callithamnion, 25, 26, 34, 
9 

Sorella, 76 
delicatula, 83, 175 

californica, 83 
pinnata, 77, 84, 183, 187 

sparsum, Antithamnion, 11 

spathulata, Cryptopleura, 97 

spatulata, Cryptopleura, 97, 100, 203 
Membranoptera, 79, 177 

spectabile, Nitophyllum, 95 

spectabilis, Myriogramme, 94, 95, 199 

Spermothamnion, 3, 44 
saccorhiza, 44 
snyderae, 44, 139 

attenuata, 45 
snyderae, 45 

spirographidis, Antithamnion, 10 
Spyridia, 2 

filamentosa, 69, 167 
squarrosum, Pleonosporium, 39 
squarrulosum, Callithamnion, 25 
subdichotoma, Myriogramme, 81 
subuteotale, Antithamnion, 12, 22, 

121 
subulatum, Antithamnion, 13 
sympodiale, Ceramium, 48 
Taenioma, 76 

clevelandii, 81 
macrourum, 83 
perpusillum, 82, 181, 201 

taylorii, Ceramium, 48, 57, 65, 159 
templetonii, Ceramium, 49, 55 
tenerrimum, Ceramium, 49 
tenuis, Griffithsia, 70, 73, 169 
tenuissimum, Aglaothamnion, 36 

Ceramium, 50 
tepocensis, Platythamnion, 6, 7, 111 
terminale, Antithamnion, 14 
thouarsii, Antithamnion, 11 
Tiffaniella, 3 

saccorhiza, 44, 139 
tohyamanum, Pleonosporium, 39 
transversale, Ceramium, 57 
tripinnatum, Aglaothamnion, 36 
umbellata, Galaxaura, 18 
uncinatum, Acrosorium, 94, 193 

Antithamnion, 12 
Callithamnion, 26, 35, 129 

uncinatus, Fucus laceratus, 94 
undalatum, Branchioglossum, 76, 

173 
vagabunde, Ceramium, 49, 66, 161 
vancouverianum, Pleonosporium, 39 
varispiralis, Callithamnion, 27 
veleroae, Antithamnion, 13 

Callithamnion, 31 
venustissimum, Pleonosporium, 39, 

133 
villosum, Platythamnion, 5, 9, 113, 

115 
violacea, Cryptopleura, 97, 98, 101, 

199 
violaceum, Nitophyllum, 101 
viscainoense, Ceramium, 47, 67, 161 
washingtoniense, Ceramium, 47 
woodil, Branchioglo um 11, O45 Laos 

1] 
Delesseria, 77 

yezoensis, Platythamnion, 5, 6 
zacae, Ceramium, 50, 67, 159 
Zostera, 72 
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MARINE RED ALGAE OF PACIFIC MEXICO 

PART 7/ 

CERAMIALES: CERAMIACEAE, DELESSERIACEAE? 

By E. YALE Dawson 

The following is a continuation of the studies of Pacific Mexican 
Red Algae of which parts 1 and 2 have appeared in the Allan Hancock 
Pacific Expeditions, vol. 17 (Dawson 1953, 1954), parts 3, 4 and 5 

in Pacific Naturalist, vol. 2 (Dawson 1960, 1961; Hollenberg 1961) 

and part 6 in Nova Hedwigia (Dawson 1962, in press). 

The general features and some of the ecological relationships of 
the marine flora of Pacific Mexico have been presented elsewhere 
(Dawson 1944, 1949, 1951, 1959, 196la, etc.) and a comprehensive 

annotated list of the species until recently recorded in the flora is also 
available (Dawson 1954a). A more recent summary of distributions is 
included in Dawson 1961b. 

The specimens reported here represent the results of some twenty 
years of collecting, mostly on expeditions of the Hancock Foundation. 
It will be seen that the Mexican coasts north of latitude 23° have been 
moderately well covered. Collections from the more southern coasts 
remain spotty. 

Unless otherwise indicated, representative examples of the collec- 
tions are deposited in the Herbarium of the Allan Hancock Foundation 
in Los Angeles, and (or) in the Herbarium of the Beaudette Foundation 

now on loan at the Hancock Foundation. Partial sets have been 
distributed to the University of California, Berkeley; the Rijksher- 
barium, Leiden; University College, Auckland; University of Washing- 

ton, Seattle; Rutgers University, New Brunswick; University of British 

Columbia, Vancouver; and others. 

Distribution records are given in the text from north to south for 
the sake of consistency, the Gulf of California following Pacific Baja 
California. 

All collections cited by number with the prefix “D.” are in accord 
with the field notebooks of E. Yale Dawson. The dates of collection are 

as follows: 01-40 to 902-40, Jan., July 1940; 16-1094, Jan.-Feb. 1946; 

*This study was supported in part by a grant from the National Science 
Foundation, NSF G-15074, to the Beaudette Foundation for Biological Research, 
and in part by the generosity of Mr. Palmer T. Beaudette. 

[1] 



2 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 26 

1095-1645, Apr. 1946; 1646-1989, May 1946; 2005-2165, June 1946; 
2498a-2673 (W. Williams) Apr.-May 1946; 2756-3145, Oct. 1946; 

3146-3581, Nov. 1946; 3582-3764, Dec. 1946; 3765-3940, Jan.-Feb. 
1947; 3942-3976, 3982-4040, 4099-4113 (C. L. Hubbs & E. Flynn) 
Aug. 1946; 4041-4098, 4114-4162 (C. L. Hubbs) Dec. 1946; 5143-5312, 
Sept. 1948; 6462-7278, 7795-7810 Mar. 1949; 8124-8917, Dec. 1949- 
Jan. 1950; 9044-9554, Apr.-May 1950; 9624-10095, Apr. 1951; 10279- 
10288, Aug. 1951; 10289-10589, Oct.-Nov. 1951; 10672-10691, Dec. 
1951; 10742-11040, May-June 1952; 12036-12176, Nov. 1953; 12239- 
12247, Apr. 1954; 12248-12542, Jan.-Feb. 1954; 13228-13606, Apr. 
1955; 18545-18988, Apr. 1958 (first set in Herb. Los Angeles County 
Museum); 19191-19200 (K. Norris) Sept. 1952; 19201-19224 (K. 

Norris) Mar.-Apr. 1952; 19225-19286 (C. L. Hubbs) Oct.-Dec. 1957; 
19287-19306 (C. L. Hubbs) Nov. 1954; 20154-20632, 20804-20949 
(M. Neushul) Aug. 1957; 20991-21500, Apr. 1959; 21501-21536 

(E. S. Reese) Aug. 1959; 21686-21753, Nov. 1960. 

The photographs are the work of Don Ollis of Santa Barbara. 
The Latin diagnoses were kindly prepared by Dr. Hannah Croasdale. 
Thanks are also due to Miss Florence Ralph and Dr. Clinton Dawes for 
assistance in the research. 

Ceramiaceae 
Key to the Genera in the Pacific Mexican Flora 

1. Thallus consisting of spongy, flabellate blades ........ Haloplegma 
1. Thallus not spongy, without definitive blades ...........:cceeeees 2 

2. Final orders of branches or all branches uncorticated ........ 8 
2. Final orders of branches incompletely or completely corti- 

CALE Sdsccadscecavsstaes sonstiasescsshs isco oak asekesteet acute teak wotee. cree ceueecemmeneees 3 
3. Cortication of branches differentiated into nodes and internodes 4 
3. Cortication homogeneous from base to apex of branch ............ 6 

4. Corticating cells rectangular and in vertical rows ..........++ 
Ba Sg Rea oleae isa tinceatesRattn Sac cares eee ean desea eae as ome Centroceras 

4. Corticating cells polygonal and irregularly arranged ........ 5 
5. All axes and branches corticated similarly .. Ceramium (in part) 
5. Main axes fully corticated; ultimate branchlets corticated only 

iy pas se cerscs estes saanesescanserencertecticssUeceneuceacessonmectasnareees Spyridia 
6. Branching. distichous: -.ccst.cs.ssctecsseascvasseonassscrsenaceeaaes: -e=czeereeat es fs 
6. Branching mot saistichousit:...scc:t.screes Ceramium (in part) 

7. Branching opposite and the two opposite branches unlike ............ 8 
%.. Branching alternate or pectimate: ..c.v.1c.csccsvesaccene-ceese< Microcladia 

8. Leaf-like branchlets smooth on one or both sides, of limited 

erowth, not growing out into branches ............+++ Neoptilota 
8. Leaf-like branchlets serrate on both sides, not necessarily 

of limited growth, often growing out into branches .... Ptilota 
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oe Branching-opposite ‘or “verticillate: v.01. ica. ccckiesedevcsenstevteesterseasa 10 
9: Branching ‘not opposite: or verticillate: ©. :..21....0ccscc:scsecccessecteoeaees 14 

10. Branching opposite, or, if verticillate, with all branches of 
a verticil of about the same length ............:.csscesc-scsseesseoses 11 

10. Branching verticillate, each verticil with two long and two 
SOM UD TATICHES si isntsccsateacteccureestaseenceateotonsasete Platythamnion 

UES ECAC INIG OPP OSILE 650 cascsccocenecosneck cvosshens as sccesteavdeeodseatecceumeeotaneee: 12 
Mee rameline “Vertecilate siic....46)-tecoctssvasesencpals Wuecesccuceseusenvetreesaenceers 13 

12 Tetrasporangia terminal on ordinary lateral branchlets 
Be Ree sentra Sucadu acct veasseisbenetccsesceconss Gymnothamnion 

12. Tetrasporangia abaxial or adaxial on branches or branch- 
| ce) ca ea ee a eRe Antithamnion (in part) 

13. Thallus mucilaginous, the lateral branchlets compactly 
arranged to form a cylindrical axis ...............00. Crouania 

13. Thallus not mucilaginous, the lateral branchlets loose, not 

forming a definitive cylindrical axis .. Antithamnion (in part) 
ry Branchine reeularly alternate: -..:3--::¢.cs-asccssotsacsedecece eee ee 15 
14. Branching not regularly alternate ..............:..:.c:scescssseseces 17 

15. Tetrasporophytes with tetrasporangia ...........csccccccsscecceecsees 16 
15. Tetrasporophytes with polysporangia ............ Pleonosporium 

16. Gonimoblast formed of + spherical or rounded gonimo- 
lobes: cells, plurinucleate: ..5.4:.0.:.3-7-0--0s2--ns<s: Callithamnion 

16. Gonimoblast cordiform, or of angular or lobed gonimo- 
1a) 0S) pa a Pe CUANDO ERR OT Et Aglaothamnion 

17. Branching predominantly dichotomous ................ Griffithsia 
17. Branching not predominantly dichotomous ............:ssseseeeeseeees 18 

18. Plants minute; cystocarps with pericarp-like investment 
OUCe Acca des lnue vee sede eater cne Sued ce camiscasabca Dian cealuee neues bist Lejolisea 

18. Plants larger; cystocarps without loose cellular investment 19 
19. Rhizoids penetrating the host, much swollen ........ Tiffaniella 
19. Rhizoids simple, with discoid ends ................ Spermothamnion 

Gymnothamnion elegans (Schousb.) J. Ag. 
Pl. 4, fig. 1-3 

J. Agardh 1892, p. 27; Setchell & Gardner 1930, p. 167; Taylor 1945, p. 265. 
Callithamnion elegans Schousboe, in C. Agardh 1828, p. 162. 

Thalli consisting of a creeping axis giving rise to erect, plumose, 
percurrent axes about 2 mm high; prostrate axes about 20 p, in diameter, 
of cells about 1.5-2.5 diameters long, attached at frequent intervals by 
short pluricellular, simple or branched rhizoids; erect axes percurrent, 
15-20 » in diameter, with a distichous pair of opposite, determinate 
branchlets from each cell, or sometimes a conspicuous lower part of 
the axis barren of branchlets; determinate lateral branchlets of somewhat 

irregular length, consisting of 6-13 cells, somewhat attenuated, usually 
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slightly recurved, blunt-tipped, simple or provided with a few short 
adaxial branchlets; gland cells absent; tetrasporangia ellipsoid, 12-17 p, 
surrounded by a thick gelatinous envelope about 5 » thick, variously 
situated, terminal on primary lateral branchlets and (or) adaxial on 

these, sessile or pedicellate; sexual reproduction unknown. 
Type: Holotype is a Hornemann collection from Herb. Schousboe, 

probably in the Agardh Herbarium, Lund, Sweden. 
TypE Locatity: “Ad Tingin” = Tangiers, North Africa. 
PACIFIC DISTRIBUTION:  California—D. 5507, Santa Catalina 

Island. Revillagigedo Arch.—D. 13754, intertidal, Binners Cove, Isla 
Socorro; Mason 32, Isla Clarién. Galapagos Arch—Taylor 34-120, Isla 
Isabel. 

This seems to be a widespread but inconspicuous plant of warm 
waters in the Atlantic and Pacific, easily recognized by its tetrasporangia 
which are at least partially terminal on the determinate laterals. 

It should be noted that Yamada and Tanaka (1934) have described 
a plant as Plumaria ramosa which shows many resemblances to the 
present species and should be taken into account in further studies of 
this group. 

Platythamnion 

This artificial genus, set up by J. G. Agardh (1892) based upon 
P. heteromorphum and P. orbigniana, and elaborated by Kylin (1925), 
segregates several species from Antithamnion on the basis of the whorls 
of four determinate branches from each main axial cell in which one 
opposite pair of each whorl is much smaller than the other. The genus 
merges with Antithamnion in the distichous species A. plumulum which 
in Europe and in Japan produces a partially tetrastichous variety (A. 
plumulum var. crispum) that is almost identical with the Pacific plant 
known as Platythamnion pectinatum. A. plumulum var. crispum appar- 
ently differs from Platythamnion pectinatum only in that the opposite 
pairs of dwarf lateral branchlets are of inconsistent occurrence, and 
do not, even when in maximum development, extend regularly to the 
tips of the main axes. Feldmann (1937) treated A. plumulum var. 
crispum as Platythamnion crispum, but G. Feldmann-Mazoyer (1940) 
returned it to Antithamnion in agreement with Daines (1913) who 
contended that the identity of the development of the carpogonial 
branch and the gonimoblast in Antithamnion and Platythamnion was 
such that the vegetative differences were not sufficient to justify generic 
distinction. 

Recently, Sundene (1959) has cultured and crossed strains of A. 

plumulum and shown that a distichous Plymouth strain and a tetra- 
stichous Oslofjord strain are intersterile. 

The nomenclatural problems surrounding Platythamnion have been 
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extended by the failure of Japanese algologists to deal clearly and 
effectively with the plant treated by Okamura (1922) as Antithamnion 
plumulum. According to his figure and description, both the distichous 
A. plumulum var. plumulum and the tetrastichous A. plumulum var. 
crispum occur in Japan. Inagaki (1950, p. 25) treated Okamura’s 
Japanese P. plumulum as synonymous with his P. yezoensis, but 
without pointing out distinctions from the European plant. Furthermore, 
Inagaki, Tokida, and Tokida & Inabu have described new Japanese 

species of Platythamnion without providing further comparisons with 
this incompletely tetrastichous Platythamnion-like plant of Okamura. 
Indeed, Tokida has gone so far as to describe Platythamnion inter- 
medium of which he says: ““The transversal branches are usually smaller 
than the lateral ones, but not so markedly diminished in size as in most 
Playthamnion species. In this respect at least it cannot easily be decided 
whether Platythamnion intermedium would belong to which of the two 
allied genera, Antithamnion or Platythamnion.” 

In view of these considerations the following key to the known 
species of Platythamnion should be treated as an aid to their recognition 
in relation to the closely allied Antithamnion plumulum var. crispum. 

1. Axes bearing on each cell tetrastichous branchlets in dissimilar 
opposite pairs throughout their length from base to apex. 
Spy ase ee SID lee tL a CN BR ON AI (Platythamnion) 2 

1. Axes bearing tetrastichous branchlets in dissimilar opposite 
pairs, but not on every cell, or at least not consistently all the 
BY AVE EO) LET AD EN ae se sccreceiec eva tase ews ncosnses Bugs ances dotereat hc acute esr retate 
ncaa i TAR ae Antithamnion plumulum v. crispum (Ducluz) Hauck 

2. Longer pairs of lateral branchlets bearing 4 quadrately 
arranged subultimate branchlets from each cell, at least the 
MMOL DAS AL GOMES. essee.cpidchpcescianer> ass aebuotsdcesies dansk vic eaaaees saa seues 3 

2. Longer pairs of lateral branchlets bearing 1, 2, or 3 branches 
COUN CACHY COM oe cateasavoxadenviletchadejatenasuatestsnstousateramtuetarsestecesare 4 

3. Quadrately arranged subultimate branchlets of younger parts + 
symmetrical from each cell, the upper and lower pair of about 
SORIA SY Za 08 oot as ten ot tos dsvondcniscnde P. heteromorphum J. Ag. 

3. Quadrately arranged subultimate branchlets of younger parts 
asymmetrical, the lower of each vertical pair much longer than 
ER EMPEY io stcssocns<cavnntarsestaocepsdacioieeceeseeseves stones P. reversum Kylin 

4. Longer pair of lateral branchlets bearing, at least near their 
base, 3 subultimate branchlets from each cell, 2 on the 

upper side and one on the lower ............ P. villosum Kylin 
4. Longer pair of lateral branchlets bearing only 1 or 2 

subultimate. branchlets from, each Cell ....:......cceccssseccecsecenoenes 5 
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5. Longer pair of lateral branchlets bearing subultimate branchlets 
only, On Phe Upper SIGE ici siceresscoussscscscescatact «tossncracerseae-enterepaeeaweteadse i 

5. Longer pair of lateral branchlets bearing 1 row of branchlets 
on the upper side and one on the lower side ........scsceeseeeeeees 6 

Adaxial ultimate branchlets tending to develop earlier and 
to be more prominently developed; spermatia in low, 
mounded clusters, the spermatangia of 1-2 cells ............... 
ge eee WON tes Secteransecleaee P. orbigniana (Mont). J. Ag. 

6. Adaxial ultimate branchlets tending to be more prominantly 
developed; spermatia in elongated, cylindrical clusters, the 
spermatangia of 2-3 cells ........scsee P. tepocensis Dawson 

7.) UBranchlets} all: very Cshortjespine-like c...1.c.ccasesssssesereccenventereencnteeers 
RU a gts SES ASO as Ree eI sues P. horridum Tokida & Inaba 

7. Branchlets + subulate, not especially Short ............cccsccesseeeneees 8 
8. Smaller pair of lateral branchlets not much smaller than 

lange nnpalie ati s..ut cece arsceceeseeacenes P. intermedium Tokida 
8. Smaller pair of lateral branchlets very markedly dwarfed, 

shorter or less developed than the larger pair .............cc00 9 
9. Smaller pair of lateral branchlets simple to multifariously 

branched from the basal cell ..............es0e00 P. pectinatum Kylin 
9. Smaller pair of lateral branchlets pinnately branched ................ 

Noe Ser scatnente eaerasc ae Me aaa. esecadrncee vaastncsntesctienses P. yezoensis Inagaki 

Platythamnion pectinatum Kylin 
Pl. 1, fig. 4 a-c; Pl. 4, fig. 2-3 

Kylin 1925, p. 53, fig. 32D, 33E, 34A-C; Smith 1944, p. 316, pl. 79, fig. 1; 
Platythamnion pectinatum var. larum Taylor 1945, p. 226. 

Thalli 1-2 cm in extent or more, the lower parts partially 
prostrate, attached by multicellular branched rhizoids; principal axes 
irregularly branched at intervals of 3-7 cells, 150-200 «. in diameter, 
mostly of cells 1-1.3 diameters long and approximately equal above and 
below; all principal axes provided at each axial cell node with 4 
determinate branches of 2 kinds: one opposite pair of compound, 
ascending, long laterals and an opposite pair of shorter dwarf laterals; 
long pair of determinate laterals of about 9-12 cells 22-24 « in diameter 
at the base and about 2 diameters long, sharply pointed, sometimes 
attenuated, the cells of approximately equal proportions except the 
basalmost which is somewhat shorter, provided with branchlets only 
on the adaxial side: usually 2 compound branchlets from the first 2 or 
3 cells and a single compound or simple one from the next 4 or 5 
cells; all ultimate branchlets from the adaxial side of the bearing 
branchlet, sharply pointed; short determinate laterals consisting of a 
subspherical basal cell usually bearing 3 (5-6) simple or forked com- 
pound branchlets, the uppermost one longest, often of 5 cells; gland 
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cells abundant both on long and short determinate laterals, on ultimate 
or subultimate branches, lying on a single cell, sometimes serially on 
adjoining cells; tetrasporangia ovoid, 30-40 » long, sessile or pedicellate, 
usually in a group on the lower compound branchlets of determinate 
laterals; spermatia in small adaxial pedicellate clusters on (or replacing) 
branchlets near the base of determinate laterals. 

Type: Not specifically designated: represented by several syntypes 
probably in the Agardh Herbarium, Lund, Sweden. 

Type LocaLity: Not specifically designated: Friday Harbor, 
Canoe Island, and Peavine Pass [Puget Sound, Washington], dredged at 
5-10 fathoms. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8268, 8472 
(70-80 m.), D. 8431la (50-60 m.) Isla Guadalupe. Gulf of Calif—D. 

6837 (20 m.) Bahia San Lucas. Revillagigedo Arch—A.H.F. Sta. 
135-34, Jan. 5, 1934, Bahia Sulphur, Isla Clarién, (50 m.) 

Reexamination of liquid isotype material of Taylor’s Antithamnion 
pectinatum var. laxa shows this to be a somewhat lax and attenuated 
form represented in our collections from Isla Guadalupe. D. 8431 from 
that locality represents an extremely attenuated form of this in which 
the determinate laterals become somewhat flagellate and to 16 cells long. 

The close relationship between this species and the European 
Antithamnion plumulum var. crispum has been pointed out above; 
indeed, one collection, D. 8267 from Isla Guadalupe is here assigned 
to Antithamnion plumulum (see below) because of its infrequent or 
only occasional production of short, spine-like determinate branchlets 
in a plane at right angles to the regular distichous laterals. 

Platythamnion tepocensis Daws. 
Pl. 2 

Dawson 1944, p. 314, pl. 72, fig. 1 

Thalli to 3 cm high or more, the attachment unknown, consisting 

of irregularly branched primary axes 50-70 » in diameter above, to 
150 » in diameter below, giving rise at each axial cell node to a whorl 
of four determinate branches of two kinds: one opposite pair of com- 
pound ascending long laterals and an opposite pair of relatively simple 
dwarf laterals; cells of main axis mostly two diameters long except the 
shorter basalmost one, attenuated, the tips acute, simple or commonly 
producing both adaxially and abaxially simple pinnae; short determinate 
laterals simple or consisting of 2 or 3 spreading branchlets about 60-100 
» long from a rounded basal cell; gland cells frequent on determinate 
laterals, lying along a single cell; spermatangia replacing some of the 
opposite, alternate branchlets of the long laterals, consisting of 2-3 cells 
producing a short cylindrical cluster of spermatia; other reproduction 
unknown. 
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Type: Holotype is Dawson 379-40, Feb. 4, 1940, in Herb. Allan 
Hancock Foundation 54. 

TypE Locatity: Dredged in 22 meters, sandy bottom with 
abundant worm-tubes etc. at Tepoca Bay, Sonora, Mexico. 

MEXICAN DISTRIBUTION: A single collection, D. 20528 (M. Neu- 
shul) from a depth of 115 feet, Bahia Viscaino, seems to be this species 

but is very small and apparently not fully developed. 
This species appears to be closely related to the Peruvian P. 

orbigniana (Mont.) J. Ag. Well preserved specimens will be needed, 
however, to determine the details of branching structure and reproductive 
apparatus in order to make effective comparisons between these plants 
from widely separated areas. An examination of part of Montagne’s type 
has revealed none of the short “dorsal and ventral” branchlets, and it 

may be presumed, in accord with Howe’s account, that these are indeed 
“rudimentary” and incompletely developed, perhaps occurring mainly 
in lower parts. 

Platythamnion reversum (Setch. & Gard.) Kylin 
Pl. 4, fig. 4 d-f 

Kylin 1925, p. 54, fig. 34 d-f. Platythamnion heteromorphum f. reversum 
Setchell & Gardner 1903, p. 345, pl. 25. 

Thalli to 2 cm in extent or more, the lower parts partially prostrate, 
attached by numerous slender, multicellular, branched rhizoids mostly 

arising from the basal cell of the ventral short determinate laterals, 
consisting of an irregularly branched primary axis of cells to 300 p in 
diameter below and about 2 diameters long (shorter above), and giving 
rise at each axial cell node to 4 determinate branches of two kinds: one 
opposite pair of compound, ascending long laterals and an opposite pair 
of much shorter dwarf laterals; long pair of determinate laterals 
of 8-12 cells (£500 ») long, the cells about 1.5 diameters long, 

rigid, little attenuated, compound, with a whorl of 4 secondary branchlets 
from each cell node, these in part with pinnate or secund ultimate 
branchlets all sharply reduced to a point, the longer ones adaxial and 
abaxial, and with the abaxial ones developing earliest and reaching 
greatest development; short determinate laterals consisting of a sub- 
spherical basal cell producing a spinose, + radiating group of short, 
forked, attenuate branchlets; gland cells infrequent and inconspicuous 
on ultimate branchlets, sometimes apparently absent; tetrasporangia 
subspherical, about 35 » in diameter, pedicellate on 1 or 2 cells replacing 
ultimate branchlets on the long laterals; other reproduction not seen. 

Type: Not specifically designated, cited as N. L. Gardner 8 and 
621, probably to be found in Herb. University of California, Berkeley. 

Type LocaLity: West coast of Whidby Island, Washington. 
MEXICAN DISTRIBUTION: Gulf of Calif—D. 21563, Isla San 

Esteban, 10-40 m. 
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Taylor’s Platythamnion reversum var. laxum from the Galapagos 
Islands lacks the distinctive characteristic of P. reversum, namely the 
4-ranked branchlets of the determinate laterals, and seems much more 

closely related to P. orbigniana from Peru, to which it should be referred 
for more critical study. 

Platythamnion heteromorphum J. Ag. 
Plow fie 4 

J. G. Agardh 1892, p. 23; Smith 1944, p. 315, pl. 79, fig. 3. 

Thalli to 2.5 cm in extent, consisting of a primary distichous axis 
with indeterminate branches at intervals of about 4 cells, attached by 
branched, multicellular rhizoids from lower decumbent parts of the 
axis; primary axis about 150-200 » in diameter, of cells 1.5-2.0 dia- 
meters below, 1.0-1.5 diameters long above, provided near the distal end 
of each cell node with a whorl of 4 determinate branches: one opposite 
pair 400-600 ,» long, the other dwarf and consisting only of a few 
branchlets to 60 » long from the basal cell; long determinate laterals of 
12-16 cells mostly 1.5 diameters long, each provided with an opposite 
pair of equal, symmetrical secondary branchlets on the adaxial and 
abaxial sides, these in turn pinnately branched; all ultimate branchlets 
acute; gland cells mostly on the ultimate branches, lying on a single 
cell; tetrasporangia subglobose, 28-30 » long, 24-27 » broad, born on 
the pinnate branchlets of the long laterals; other reproduction not seen. 

Type: A collection by C. L. Anderson in the Agardh Herbarium, 
Lund, Sweden. An isotype slide is in Herb. Allan Hancock Foundation. 

TYPE Locality: Santa Cruz, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 7978, Cortez 

Bank, 40-50 m.; D. 8448, Isla Guadalupe, 95 m. 

This is a readily recognized, distichous species which appears 
complanate because of the prominant, symmetrical development of the 
long laterals and the very limited development of the short laterals. 

Platythamnion villosum Kylin 
Bligitie! i; Plo 4fig. 1 

Kylin 1925, p. 51, fig. 32 a-b, fig. 33 a-d; Smith 1944, p. 315, pl. 79, fig. 2; 
Dawson 1944, p. 342. 

Thalli to 6 cm in extent or more, consisting of an irregularly 
branched primary axis to 150-300 » in diameter, the branches alter- 
nating at intervals of 3-8 cells, giving rise at each axial cell node to a 
whorl of 4 determinate branches of 2 kinds: one opposite pair of 
ascending long laterals and an opposite pair of short laterals; cells of 
main axis about 2 diameters long, shorter above, the determinate 
laterals arising from near the distal end; long pair of determinate 
laterals 6-9 cells long, each cell except the terminal ones bearing 3 simple 
or compound branchlets, 2 on the upper side, and one on the lower 
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side (some of the latter often suppressed), all about the same length, 

the tips sharply pointed, little attenuated; short determinate laterals 3-4 
cells long, oppositely branched; gland cells on the ultimate branchlets, 
lying along a single cell; tetrasporangia broadly ellipsoidal, sessile or 
pedicellate, 25-34 p» long, 18-25 » broad, on the long determinate 
laterals; ““gonimoblasts sessile on the upper branches;” spermatangia in 
small clusters replacing ultimate branchlets of both long and short 
determinate laterals. 

Type: Collections by Kylin not specifically designated, represented 
by several syntypes probably to be found in the Agardh Herbarium at 
Lund, Sweden. 

Type LocaLity: Not specifically designated, cited as “San Juan 
Island, on the piles of Friday Harbor’s docks; Shaw Island and Canoe 
Island, dredged at a depth of 10-20 meters.” 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 9751. Bahia 
Blanca, 18-30 m.; D. 1574, D. 1613, near Punta Maria. Some of the 

latter specimens have dwarf laterals more than half as long as the long 
laterals and, with considerable suppression of the abaxial branchlets. 
give much the impression of P. intermedium Tokida. 

A Working Key to the North Pacific Species of Antithamnion 

1. Primary determinate branches essentially in opposite pairs ........ 2 
1. Primary determinate branches in whorls of 3 or 4 ..........:00::0000 Sm) 

2. Some opposite pairs of determinate branchlets with one 
member, commonly Suppressed) <..2:0/.cc..2::-t0ccces<nsveuseteceeeseeee 3 

2. Determinate branchlets mostly in regular opposite pairs, 
rarely with suppression of one member of a pair ............0+ 4 

3. Plants slender and fragile, the main axes 60-75 pw in diam. 
Sesser aetna has Banse noteasish to sesleat A. gardneri G. DeToni (this 
species is apparently equivalent to A. spirographidis Schiffner ) 

3. Plants relatively rigid, coarser, the main axis 125-140 yw in 
GIaIMELER Gist h as ds ee A. asymmetricum Gardner 

4. Determinate branches compound, that is, with secondary 

branchlets on one or both! sides ..20¢.d.c-..<0.r-oce-cesnececronsemeerenes 5 

4. Determinate branches mainly simple, seldom with secon- 
dary branchlets on one or both sides ...........:.....cssssccsessossenees 28 

5. Secondary determinate branchlets predominately pectinate or 
SOCUIE, 5 s.ovesccacceesendeccesaue cond cenbevscs susie se cannes ennuousteneace scseteanee. Senceenaneze 6 

5. Secondary determinate branchlets predominately pinnate or 
HOT CUY, sega dai ves-caoavecenancncectea dior seeceuaccs os 5asen ac sueapterenssus seme cet Secmeearanastiecs 20 

6. Gland cells: present, 2:c0....2-<n:26c0.0-00csncecsatsaseaseserpsctersnersvacsarner= 7 

6. Gland cells absent (or at least not reported) ..........se0+ 14 
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A main indeterminate branch usually without an opposite 
determaimatey ranch: isis. vce Sec csaee abeeote canes cx teoteseogeor ence erate anes 
A main indeterminate branch usually with an opposite deter- 
PMI ALEMOEAOEH Ye ctces..uis et ate eeserostttsareee ls wat ae eaeema nn eeraee 
8. Terminal cells of ultimate branchlets pointed .............0... 
8. Terminal cells of ultimate branchlets rounded ................... 
Vetrasporangia sessile) .0...¢.0.2/..i..c.0-.2-s-000 A. pygmaeum Gardner 
Tetrasporangia pedicellate ....................++- A. setaceum Gardner 
10. Length of cells of main axes 2-3 times the breadth ............ 

“PS ep Soe ae eer ley ee he DE ee Ee ee A. defectum Kylin 
10. Length of cells of main axes 3.5-6 times the breadth ........ 

Bear ireag Se Ae etl esis Rs Med. see sceceunpshacdbivede tans A. sparsum Tokida 
Terminal cells always blunt, or at least not distinctly acute .... 
Mexmaunal cells distinctly: acute: .3.:5....<..ccez-ceeonz-cecsessdeessdece seeteocases 
12. Determinate lateral branches simple or with secund 

branchlets). 2:.<.3dcst-- secs: A. miharai Tokida (in part) 
12. Determinate lateral branches with pinnate branchlets .... 

Berean ene REM ee bae A. nipponicum Yamada & Inagaki 

Gland cells resting laterally on 2-3 cells .... A. kylinit Gardner 
Glandcelle"restine” ona single’ Cell! 2.2.25. 2 ees eeeccetoeeees 
Dhaene he gee A, plumulum (Ellis) Thur. var. plumulum 

PA ea etmmnialveelis Mbit sn. atacsc.cesashcscess accu hess ta satetevcteeseysetseseos 
4a lenminall tcells Mpointed mesg... iss.) ek. attecahe, eheceetes 
Plants over 1 cm tall, becoming corticated by Tater branchlets 
Bosak aeons oteca beats vstaourtuadewt sates eee here A. corticatum Tokida 
Plants under 1 cm in length (except 4. thouarsii), completely 
PIC ORELC ALC, va o2, cece eters eee naan Te ease ON a ata acs ter 
16. Plants with erect, percurrent axes from a_ prostrate 

BUGLOMY Serer tthccal tenses -ceasseteheeerg A. percurrens Dawson 
16. Main axis of plant + branched, not conspicuously per- 

VAISS asi atcceAccoaaehor ecacsean¢eoe ie eco aseacn/saacor sane sacraeceeK a asseceenencns 

Primary jateral branches. straight °2.....t.csi.0.3 0.02. seeee nee 
Beeen tea Secs Se sos Sxe oe rac eaten a taae se tessns 1d 4. pteroton (Schousb.) Born. 
Primary lateral branches adaxially curved ..............:::ccseeseee 
cA) Bi ot Ant an aE 5 A. thouarsii (Mont) DeToni 

18. Tetrasporangia always pedicellate .................:cscssseeeeeeeees 
sabes sugh basa dstders <teeacnsateneseenvarevesseais A. shimamuranum Nagai 

18. Tetrasporangia sessile, or sometimes pedicellate ............ 
Determinate branchlets mostly incurved ............::c:ccsssseseeeeesseees 
ates sans case tu cea tense ces candst seehiousssieas ene scocass A. alternans Gardner 
Determinate branchlets mostly recurved .............:ccsscssescssceeees 
AT AG Re ASE Oe Pe RRR eo) peg A. secundatum Gardner 
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20." \Gland: cells valbsemty 2.005; ovate eect ea 
Branch ps Pome ih.3-ciccse ee. :ccnosskse-vsntevarseneneeceetnere setsaae meeeeee 
Brancls tips bluamt iiorgicsos sets esac salancattuss des Gasteasssendvenconvorenteersoteeee es 

22. Rhizoids multiple and compound from a node; gland 
cells:om) three: cells 20.c.c.2ccesedeecansate soca cayeccteee resco cease 
hess Seestsiserhecbect ye eahie A. cristirhizophorum Tokida & Inaba 

22. Rhizoids solitary and simple from a node; gland cells 
OW EWO- CMS. cescsosecesssnsandess saeanesieses A. hubbsii sp. nov. 

Determinate lateral branches mostly simple in upper parts 
stiRis ce Nisscyies os Vasiewdte tb ncae beestansl pecnaSeaunciasaensees A. simulans Gardner 

Determinate lateral branches mostly branched in upper parts 

24. Determinate laterals with opposite branchlets ................ 
q Rede cna seman teen ne eres Senta atet A. pulchellum Gardner 

24. Determinate laterals alternately branched. .........:.......... 

Indeterminate axes all creeping; determinate branches all 
ascending and dorsally erect from creeping axes .........cs0ee 
serene cet 2 RO INA SE a A. lherminieri (Cr. & Cr.) Nasr. 

Some determinate axes free and erect; determinate branches 

essentially paired, opposite and bilateral at each node, but the 
pairs commonly spiraling ........ A, sublittorale Setch. & Gard. 

26. Plants with a loose, pseudocortical band around lower 
nodes consisting of appressed, incurved and clasping 
secondary, lateral’ jbranchlets: .2.-<..-.2<s0.s<:esa-oterenceeeeeeauenoe= 
schavhctusdatsuatenstassesroses tested A. pseudocorticatum sp. nov. 

26. Plants without any pseudocortication ...............secse 

Tetrasporangia pedicellate; thallus reaching more than 5 cm 
high (sometimes up to 20 cm) and main axes over 80 p in 
diametion Vinci akties hehe pact agi voaceevcceee te ace eae oem 

Tetrasporangia sessile; thallus under 1 cm high, the main 
axis’ 30:40) im diameter’ -.2-.:..:2c.5-...+0 A. palmyrense Dawson 

28. Branches recurved and causing entangling of the thallus 
parts to provide a rope-like appearance... 
soncetusesonusheascrbeest sbucnacaethsatilatanatswscheg A. uncinatum Gardner 

28. Branches not recurved, without rope-like appearance .... 

Terminal:cells) of: branchlets blunt 22) o. cee Le seectssnecceocesneenase 

Terminal) cells ‘of (branchlets: acute (ooi..00sc20:-01-ssne-eosueensoeeseeseeeet 

30. Tetrasporangia in pedicellate clusters from each bearing 
cell; basal cell of determinate laterals much shorter than 

OLRGTS couse adeste fees caosetsie rs phasske ee eee ea A. pacificum 

24. 

28 
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30. Tetrasporangia solitary from each bearing cell; basal 
cell of determinate laterals about the same length as 
PE HOLRELS e152, Ceecesie es sccereaue cnet scat cet sce A CRMs Se 

Plant about 2 mm high; tetrasporangia essentially confined 
to basalmost cell of determinate laterals ...............sssseseseoees 
egtuaactutvts sonkitcckasushucsdesssvaatssseass A. basisporum Tokida & Inaba 
Plants up to 1.5 cm high; tetrasporangia not confined to 
basalmost cell of determinate laterals (2-3 lower cells) ........ 

32. Tetrasporangia tetrahedrally divided; gland cells sparse 
Beet une wn ale Bons 3 A. miharai Tokida (in part) 

32. Tetrasporangia cruciately divided, but often appearing 
as if tetrahedrally divided; gland cells frequent, often 
on adjacent cells, but sometimes apparently absent ........ 
Ls GOSS) Sse a Sen eS ees oe A. glanduliferum Kylin 

Gland cells absent; tetrasporangia pedicellate ...........sscsceeeees 
Bate areca eee ds Soe eeAS enue sissies sssereis A, floccosum (Miller) Kleen 
Gland i cells present: -.ccccdososccdscresossnssnstcovseneraeeade sedodesssevcentancessscnees 

34. Determinate branchlets 20 » diameter; tetrasporangia 
BESSIIG aces cs riuetinceeee sutoosscescsescsesuene A. veleroae Taylor 

34. Determinate branchlets 80 » diameter; tetrasporangia 
pedicellate sisi on seseseelcéssacses A. dendroideum Sm. & Hol. 

Gland, cellsabsent ‘or unreported « ...335¢2.42220-220es02 potacensenneeseeaee 
Gland. cells: present: o-.c.si:.ctssveteedssdnersscevereseoovaes He MG Reco RUN ce 
oo.) Phalliminute, less than’ 1 Gm highs. .scsiiicxt cccbostennconvaesqece 
36. Thalli macroscopic, 3-4 cm high .... A. nigricans Gardner 
Determinate lateral branches in whorls of 4 .......cceesesseeeeees 
UP gee Se senca ace eee ea cbscdsbatealsveheuanet ee oe A, dumontii Dawson 

Determinate lateral branches in whorls of 3 (sometimes 4) .... 
38. Tetrasporangia very large; plants 1-2 mm high, sparsely 

branched; Tongatabu ........ . 4. graffet (Grunow) DeToni 
38. Tetrasporangia unknown; plants to 8 mm high, abun- 

dantly branched; (Gulf of California: \..2cc215 s.cccccsstecsserees 
SPe er ipcsasat aot dase oudettnpenuesstetushtNedades A. mcnabbii Dawson 

Terminal cells of lateral branchlets acute ..............:cccsseeseseeees 
Terminal cells of lateral branches blunt «0.0.0.0... ccssssssesssceeeees 
40. Branchlets tapering abruptly at the tips ............ccsceseseees 
40. Branchlets not tapering abruptly at the tips ..............00 
Successive verticils overlapping ........ A, densiusculum Gardner 
Successive verticils not overlapping ........ A. baylesiae Gardner 
42. Branchlets secund throughout, tapering to acute tips .... 

De ede atu Nee ek as Seca seo atcaet ee A. subulatum (Harv.) J. Ag. 

42. Branchlets secund above, becoming pinnate below, sub- 
ulate, with acute tips ............ A. corallina (Rupr) Kjellm. 
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38 
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43. Thallus minute, ranging from 1-2 mm in height; cells of main 
axes 40-50 p in diameter ............000. A. breviramosus Dawson 

43. Thallus ranging from 0.5-8 cm in height; cells of main axes 
over 100 p, in diameter .......0.c....scersessocsevssencestersnevssceovsncsanesenesornee 44, 
44. Gland cells on the terminal cells of lateral branches .... 

BE Ae SOUR Rt erable SOULE RASS A. terminale Inagaki? 
44. Gland cells lateral or basal on lateral branches and 

pramclilets (yy, -e cesses ese weceeceeraetsutheees oateats= secentae sees ince eatanee A5 
45. Basal cells of primary ramuli not giving rise to such fila- 

ments to long, cylindrical, slightly tapering, variously curved 
PIdaTNENES® 12sec esa sse tees <eoctence scorns specsstancveneeare A. similans Gardner 

45. Basal cells of primary ramuli not giving rise to such filaments 
bei des RECS Cue cna ar atia Renae Lees ee Roney een econo A. occidentale Kylin 

Antithamnion breviramosus Daws. 
PES. fg Pl to,cig. 1 

Dawson 1949, p. 14-15, fig. 28, 57; Dawson, 1954, p. 342; Dawson 1957a, p. 7; 

Dawson 1959, p. 28; Dawson 1960, p. 50. 

Thallus minute, commonly epiphytic, consisting of a branched 

prostrate axis ca. 3-5 mm in extent attached at frequent intervals by 

simple, mostly unicellular rhizoids from the basal cell of determinate 

ramuli, the prostrate axes giving rise to erect axes 2-3 mm high; 

principal axes producing determinate branches in whorls of 3 from the 

distal end of the axial cells; axial cells 40-50 » in diameter, 4-5 

diameters long; determinate branches sometimes simple, commonly 

with 1-3 forkings, directed upward and adaxially curved, 10-15 y in 

diameter, the cells mosty 2-3 diameters long, the basalmost cell shorter, 

the tips usually blunt, at least not sharply pointed; gland cells frequent 

on determinate branchlets, each arising from a single cell; reproduction 

unknown. 

Type: Dawson 4920, March 24, 1948 in Herb. Allan Hancock 

Foundation 26521. 

Type LocaLity: Epiphytic on Sargassum palmeri in drift, Pebbly 

Beach, near Avalon, Santa Catalina Island, Calif. 

MExIcaNn DistRIBUTION: Pacific Baja Calif—D. 13301, Isla Mag- 

dalena, Belcher Pt., 12 m. Gulf of Calif—bD. 681, Puerto Libertad; D. 

512, 1940, 1983, 3542, vicinity of Guaymas; D. 10964, Bahia Topolo- 

bampo. Colima—D. 21316, Bahia Santiago, 8 m. 

Costa Rica:—Hancock Exp. 465-35, 2/8/35, D. 10736, Playa 

Blanca. These are near A. breviramosus var. simplex Dawson (1957a, 

peall7):. 

°The reduced nature of one opposite pair of the four verticillate branches from 

each node suggests that this species could equally well be placed in Platytham- 

nion. 



No. l DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO 15 

Antithamnion dendroideum Smith & Hollenb. 
Pl, 3, fig, 93. Pl Stig ed 

Smith & Hollenberg 1943, p. 217, fig. 20-21. 

Thalli to 2 cm tall, with a percurrent axis bearing two or three 
major branches and with a simple branchlet opposite each major 
branch; cells in lower portion of axis 100-150 » broad and with a length 
3.5 times the breadth; basal cells of axis with long descending 
rhizoids; axis and branches with an opposite pair (very rarely a 
verticil of three) branchlets from the upper end of each cell; branchlets 
usually simple, 10-14 celled, and with the terminal three or four cells 
tapering abruptly to form an acute tip, occasionally with short pectinate 
branchlets from the adaxial side, these very short (2-4 celled) and with 

a gland cell, or longer and without; cells of branchlets up to 80 » broad 
and with a length 2.5 times the breadth; tetrasporangia broadly 
elliptical, about 60 » long, within a thick envelope, pedicellate and in 
small adaxial groups on the long lateral branchlets or on the occasional 
short secondary lateral branchlets; sexual plants not seen. 

Type: G. M. Smith 41-525, in the Dudley Herbarium, Stanford 
University. 

TyPE LOCALITY: On a rock fragment from a depth of 30-35 ft. 
about 14 mile northeast of the municipal pier, Monterey, Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 8298, Isla Guada- 
lupe (60 m.). 

Antithamnion glanduliferum Kylin 
Pl. 4, fig. 5-7 

Kylin 1925, p. 47, fig. 28 E-G; Dawson, Neushul & Wildman 1960a, p. 24. 
Antithamnion scrippsiana Dawson 1949, p. 15, fig. 26, 27, 58. 

Thalli 3-5 mm high (said to reach 5 cm), consisting of a group 
of erect, sparsely branched, + percurrent, distichous axes from a 
common, pad-like base; main axis 30-40 » in diameter, of cells 1.5-2.0 
diameters long, provided at each cell node with an opposite pair of 
determinate branchlets or an indeterminate branch opposite a deter- 
minate one (occasionally with a 3rd determinate branch at a node) ; 

determinate branches of 8-12 cells, ascending, usually simple, terminally 
somewhat blunt, of cells about as long as wide; gland cells apparently 
absent in the Mexican material (occasional to frequent in southern 
Californian and more northern material) ; tetrasporangia ellipsoidal to 
ovoidal, apparently tetrahedrally divided, about 40 « long or more, 
adaxial and sessile on the lower 2-3 cells of the determinate laterals; 

spermatia borne in small, contiguous clusters on short, 2-3-celled 
spermatangia along nearly the whole adaxial surface of determinate 
laterals. 

Type: A collection by Kylin without designation, probably in 
the Agardh Herbarium, Lund, Sweden. 
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TyPE LocaLity: On old Laminaria, Friday Harbor Docks, San 
Juan Island, Washington. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 13234a, Islas 
Todos Santos, 40 m.; D. 20267 (Neushul), Sacramento Reef, 15-17 

m.; D. 20396 (Neushul) Isla Asuncién, 6-13 m.; D. 20353a (Neushul) 
Bahia San Hipdlito, 8 m. 

The Mexican specimens, although in agreement in general char- 
acters with this species are much smaller throughout than the type 
and have the main axial cells less elongated (1.5-2 diam. instead of 
3-5 diam.). The apparent absence of gland cells seems enigmatic, but 
Dawson (1954) has pointed out that in some southern California 
collections gland cells may be abundant or sparse. Nevertheless, the lack 
of gland cells in the present materials calls for further study of additional 
collections of this plant and a comparison of the range of variability 
in this and other characters in conjunction with studies of the Japanese 
A. miharai Tokida, which is apparently exceedingly like, if not identical 
with A. glanduliferum. It was differentiated by Tokida on the basis 
of “paucity of gland cells” and the tetrahedral division of the sporangia. 
Smith (1944) has pointed out, however, that the tetrasporangia of A. 

glanduliferum are cruciate “but often appearing as if tetrahedrally 
divided.” It seems probable that the Japanese and more northern 
Pacific coast plants are conspecific, but if it should be shown that the 
small, short-celled plant of southern California and Baja California, with 

sparse or absent gland cells, is actually distinct from the larger, northern 
examples, the application of the name A. scrippsiana Dawson will have 
to be considered once again. 

Antithamnion hubbsii sp. nov. 
Pl. 5, fig. 2; Pl. 6, fig. 3 

Thalli epiphytici, plus minusve prostrati, axe primario per rhizoideum 
(interdum e fere omni cellula partis prostratae enascens) crebro affixo; 
rhizoideum multicellulare, uniseriatum c. 30-40 yw diam., in discum multi- 
cellularem desinens; axes primarii 50-60 » diam., cellulis 4-5 plo longioribus 
quam latae, ramificatione sparsa indeterminata, omni cellula, autem, prope 
extremitatem distalem, par ramorum determinatorum patentium aut quasi 
ascendentium habente; rami primarii determinati c. 1 mm. long. 30 yw diam. 
prope basim, ecellula basali subspherica enascentes, parte in basali ramulis 
oppositis pinnatis necnon parte in distali ramulis abaxiale secundis praediti, 
ramulis secondariis simplicibus aut ramellos nonnullos abaxiales habentibus; 
omnis ramulus attenuatus, admodum acutus, e cellulis 2.0-2.5 plo longioribus 
quam latae compositus; rami secondarii indeterminati axis primarii e cellulis 
basalibus subsphericis ramorum lateralium primarium determinatorum ena- 
scentes; rhizoidea affixionis e hac cellula basali quoque plerumque enascentia; 
glandicellulae sparsae, in ramis secondariis ramorum lateralium determinator- 
um plerumque enascentes, in cellulis duabus sitae; reproductio ignota. 

Thalli epiphytic, more or less prostrate, the primary axis attached 
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at frequent intervals (sometimes from nearly every cell of the prostrate 
part) by a multicellular uniseriate rhizoid about 30-40 » in diameter 
terminating in an irregular multicellular disc; primary axes 50-60 p in 
diameter, the cells 4-5 diameters long, with sparse indeterminate 
branching but provided near the distal end of each cell with a pair 
of spreading or somewhat ascending determinate branches; primary 
determinate branches about 1 mm long, 30 yp in diameter near the 
base, arising from a subspherical basal cell and provided with opposite 
pinnate branchlets in their basal part and abaxially secund branchlets in 
their distal part, the secondary branchlets simple or with a few abaxial 
branchlets; all branchlets attenuated, essentially acute, of cells 2.0-2.5 

diameters long; secondary indeterminate branches of the primary axis 
arising from the subspherical basal cells of primary determinate 
laterals; attachment rhizoids also commonly arising from this cell; 
gland cells sparse, mostly on the secondary branches of the determinate 
laterals, lying on two cells; reproduction unknown. 

Type: Holotype is E. Y. Dawson 8302, Dec. 19, 1949, in Herb. 

Allan Hancock Foundation. 
TYPE LOCALITY: On Codium from a depth of 70 m., Melpomene 

Cove, Isla Guadalupe, Baja Calif., Mexico. Additional material: D. 
8311; D. 19295, 19297 (Carl Hubbs) dredged, Isla Guadalupe. 

This species is closely related to A. cristirhizophorum Tokida and: 
Inaba (1950). It differs mainly in the characters of the rhizoids which 

are solitary from a node in the present species, rather than multiple and 
compound. The determinate branches tend to be more attenuated and 
to have longer cells. The gland cells usuaily adjoin two rather than 
three cells. 

Antithamnion kylinii Gard. 
Pl. 6, fig, 1 

Gardner 1927b, p. 411, pl. 89, fig. 1; Dawson 1954, p. 342. 
Thallus densely tufted, 2-3 (4) cm high, usually with a central 

percurrent axis bearing several major branches; all branches giving 
rise from near the distal end of each cell to paired, opposite, determinate 
branches with 5-8 secund ultimate branchlets on the adaxial side; 

indeterminate branches usually with an opposite simple determinate 
branch; cells of main axes (80) 125-150 (170) » in diameter below 
and about 3 diameters long, cylindrical; determinate branchlets 12-15 
cells long, tapering very gradually to acute apices, the basal cell being 
subspherical, the others cylindrical to slightly doliioform; gland cells 
on the ultimate branchlets, usually lying on two cells; tetrasporangia 
usually on 1-celled pedicels, 1-3 on the adaxial side of the geminate 
branchlets near the base, 40-70 » long; sexual plants unknown (modified 
after Gardner). 

Type: Gardner 3904, June, in the Herbarium of the Univ. of 
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California, Berkeley (284038). An isotype fragment is in Herb. A. 
Hancock Foundation. 

TYPE LOCALITY: Growing on log floats in the harbor at Victoria, 
Vancouver Island, Canada. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 103, Cabo Col- 
nett; D. 8789, Bahia San Quintin; D. 1577, Punta Maria; D. 9757, 
Bahia Blanca, 18-30 m.; D. 35-40, 13426, Bahia Santa Maria, Isla 

Magdalena. 
This Mexican material corresponds closely with Gardner’s original 

description except that in some of it a greater attenuation of the 
branchlets is evident, due, perhaps, to the local environmental conditions. 

Antithamnion Iherminieri (Cr. & Cr.) Nasr 
Plo) figs 5 

Nasr 1941, p. 66, fig. 9-10; Dawson 1956, p. 53, fig. 51. Callithamnion 
lherminieri Crouan & Crouan, in Maze & Schramm 1870-77, p. 144. Anti- 
thamnion antillanum Borgesen 1915-20, p. 226, fig. 213-216. 

Thalli minute, epiphytic, consisting of a creeping axis producing 
erect branches about 1 mm high; creeping axes 30-70 » in diameter, of 
cells about 4 diameters long, with sparse indeterminate branching, 
producing from each cell an opposite pair of ascending, determinate, 
compound branches, attached by short, pluricellular rhizoids with 
discoid tips arising, usually singly, from the basal cells of the more 
ventral of each opposite pair of branches; determinate branches of cells 
10-15 » in diameter, 1.3-3 diameters long, alternately branched from 
nearly every cell, the tips blunt; gland cells lying next to two cells on 
ultimate branchlets; reproduction not observed in Mexican material. 

Type: A Maze & Schramm collection no. 1259 on “CGalaxaura 

umbellata’, probably to be found in Herb. Crouan at the marine 
botanical station, Concarneau, France. 

TYPE LOCALITY: Guadeloupe, West Indies. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 35a-40, on a 
decaying algal fragment, Bahia Santa Maria, Isla Magdalena, 20 m. 
Gulf of Calif—D. 3095, 3166, on algal fragments in drift, 5 km. N. 
of Cabo Pulmo. 

Antithamnion mcnabbii Daws. 

Pl. 5, fig. 4 
Dawson, 1959. p. 28, fig. 7. 

Thalli minute, abundantly branched and densely aggregated, to 
8 mm tall, forming soft, red tufts on short articulated corallines on rock 

surfaces, consisting of interwoven, branched monosiphonous, ecorticate 

axes about 25 » in diameter below, bearing numerous, generally simple, 
multicellular rhizoids, each arising from the basal cell of a determinate 
lateral branch; axial cells about 150 yu long below, 100 » above and 
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eradually reduced to the tips; secondary indeterminate branches 
frequent, 3-4 segments apart, multifarious, usually without tertiary 
intermediate branches; ultimate determinate branchlets whorled in 

groups of three, short, about 100 » long, with two, three, or sometimes 

four forks in a digitate manner, the first two usually of a single cell 
each and the last sometimes of a single cell, sometimes of two, the cells 
successively reduced in size to 10 » or less long and 6-7 » wide at the 
ends, the end of the cell blunt, subacute, or bearing a colorless hair; 

gland cells absent; reproduction not seen. 
Type: Dawson 18855, April 20, 1958, in Herb. Los Angeles 

County Museum. 
TYPE LOCALITY: Scraped from rock surfaces with other minute 

algae from depths of about 3 feet, El Solitario rock, Bahia Agua Verde, 
Baja California del Sur, Mexico. 

In size and superficial characters this tiny species suggests A. 
breviramosus Dawson. The dense aggregation of axes matted together 
with rhizoids, the absence of gland cells and the short-segmented, digitate 
determinate laterals are, however, amply distinctive. 

Antithamnion pacificum (Harv.) Kylin 
Pl. 4, fig. 8-9 

Kylin, 1925, p. 47. fig. 29; Dawson, 1944, p. 313; Smith 1944, p. 310. 
Callithamnion flocossum var. pacificum Harvey 1862. p. 176. ; 

This species was reported by Dawson as occurring at Tepoca Bay, 
upper Gulf of California, at a depth of 22 meters, and near Guaymas 
at 30-36 meters. These specimens do not now appear in the Allan 
Hancock Foundation Herbarium and are presumed misfiled. The verifi- 
cation of this occurrence must await further collections. 

Antithamnion plumulum (Ellis & Solander) Thuret, ex LeJolis 
var. plumulum 
Pla. nee 

Thuret, in LeJolis 1863, p. 112; Okamura 1922, pl. 189, p. 157. Conferva 
plumula Ellis and Solander 1786, pl. 57, p: 426; Dillwyn 1809, pl. 50. 

Thalli minute, 1-3 mm or more in extent, consisting of a primary 
axis 40-50 » in diameter; cells 1-1.5 diameters long below to 2 diameters 
long above; indeterminate branches of the axis with an opposite deter- 
minate branch; axes provided at each cell node with an opposite pair 
of determinate branches 200-300 » long of 6-9 elongated cells, at first 
incurved, later somewhat recurved, bearing on their adaxial side 3-5 

simple, somewhat attenuated, acute, ultimate branchlets; main axes 

producing here and there 1 or a pair of short, spine-like determinate 
branchlets in a plane perpendicular to the regular distichous laterals; 
gland cells on ultimate branchlets, resting on a single cell; reproduction 
not observed. 
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Type: A collection by Ellis, probably to be found in the Dillwyn 
Herbarium in the Linnaean Society Herbarium, in Herb. Kew, or 
Herb. Dept. of Botany, Oxford. 

Type LocaLity: Brighton, England. 
MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 8267, Isla Guada- 

lupe, 55-84 m. 
This material in which dwarf laterals do occur, but irregularly and 

infrequently, provides an instance in which the merging of Antithamnion 
and Platythamnion may be observed. See remarks under Platythamnion 
and P. pectinatum, which is probably closely related if not conspecific 
with this collection. 

Antithamnion pseudocorticatum sp. nov. 
PINT, figs 

Thallus minutus 1-5 mm. altus, ex axibus indeterminatis prostratis 100-120 
pw diam., e cellulis 270-300 uu long. compositis, constans. Thallus ramos 
indeterminatos erectos, per rhizoidea multicellularia longa attenuata 10-12 p 
diam. c. 100 » long. unum ad aliquot e nodo affixos, efficiens; rami indeter- 
minati erecti e cellulis 20-30 » diam., 2-3 plo longioribus quam latae compositi, 
distichi, ramificationem indeterminatam secondariam alternatam, intervallis 
3-10 celularum, praebentes, omni cellula ex extremitate distali par oppositum 
ramorum ferente; rami determinati laterales e 6-12 cellulis constantes, cellulis 
5-10 » diam., infimis sphericis, aliis ca. 1.5-2 plo longioribus quam latae, 
paululum incurvatis, ex omni cellula nisi ultimis 1-3 regulariter pinnati, his 
pinnis partim ramulos breves habentibus, cacuminibus ramulorum admodum 
obtusis; cellula basalis rami lateralis determinati par adaxiale ramulorum, 
brevium compositorum atque ramulum unicum abaxiale primum ferens his 
ramulis aliquamdiu meristematicis, progredienter ramosis, incurvatis, plus 
minusve appressis, factis, involucrum laxum nodale formantibus, parte distali 
rami lateralis determinati originalis postremo decidua; glandicellulae nullae; 
reproductio ignota. 

Thallus minute, 1-5 mm high, consisting of prostrate indeterminate 
axes 100-120 » in diameter of cells 270-300 » long, producing erect, 
indeterminate branches attached by long, attenuated multicellular 
rhizoids 10-12 » in diameter, 1l-several from a node, ca. 100 p» in 

length; erect indeterminate branches of cells 20-30 « in diameter, 2-3 
diameters long, distichous, with alternate secondary indeterminate 
branching at intervals of 3-10 cells, all cells bearing an opposite pair of 
branches from their distal end; determinate lateral branches consisting 
of 6-12 cells 5-10 in diameter, the lowermost spherical, the others about 
1.5-2 diameters long, slightly incurved, regularly pinnate from each 
cell except the last 1-3, these pinnae in part with short branchlets, the 
branchlet tips essentially blunt; basal cell of a determinate lateral at 
first bearing an adaxial pair of short, compound branchlets and a single 

abaxial one, these remaining meristematic for some time, branching 

progressively and becoming incurved, more or less appressed, and 

forming a loose nodal envelopment, the distal part of the original 
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determinate lateral ultimately deciduous; gland cells absent; repro- 
duction unknown. 

Type: Holotype is E. Y. Dawson 6934b, March 15, 1949, in Herb. 
Allan Hancock Foundation. 

TYPE LocaLity: San Lorenzo Channel, Baja California, dredged 
from 8-20 m. 

The tendency of the secondary branchlets from the subspherical 
basal cell of the primary determinate branches to grow around the 
indeterminate axis like a loose cortication distinguishes this species from 
all known species of Antithamnion and is suggestive of the more 
profusely compacted cortication of A. cladodermum (Zan.) J. Ag. (see 
Funk, 1955, p. 110, fig. 4, 5, 6). The only other corticated species of 

Antithamnion known is A. corticatum Tokida (1932, p. 109, pl. III), 

and in this one only a few ultimate laterals grow parallel and appressed 
to the indeterminate axis. The close, symmetrical, distichous branching 
is also distinctive. 

Antithamnion pygmaeum Gard. 
Pl. 6, fig. 2 

Gardner 1927b, p. 413, pl. 91, 92, 93; Dawson 1949, p. 26; Dawson, Neushul 
& Wildman 1960a, p. 24 (partly as A. kylinii) 

Thalli minute, fragile, 4-7 mm high, attached by a branched 
discoid base, in part prostrate and attached by compound rhizoids 3-4 
cells long arising from the basal cell of a branch and becoming discoid’ 
at their distal ends; main axes percurrent, sparingly branched, 50-75 
in diameter at the base, tapering very gradually to the apices; main 
axes and branches clothed with paired, opposite, determinate ramuli 
from every cell, but without such a ramulus opposite an indeterminate 
main branch; determinate ramuli, becoming more or less recurved, 

composed of 6-10 cylindrical cells 24-28 » in diameter, 2-2.5 diameters 
long, except the subspherical basal cne, giving rise adaxially to 6-8 
secund, somewhat outwardly curved, ultimate ramuli; subspherical 

basal cell often bearing a diminutive indeterminate branch; tetraspor- 
angia ellipsoidal, 75-80 « long, terminal or lateral and sessile (sometimes 
apparently pedicellate) on short adaxial ultimate branchlets; sperma- 
tangia forming cylindrical clusters on the adaxial side of the ultimate 
ramuli; gland cells present on the ultimte ramuli, commonly near the 
tips and lying along 2 cells. 

Type: Gardner 5090, July, in the Herbarium of the University of 
California, Berkeley (296663). An isotype is in Herb. A. Hancock 
Found. 

TYPE LocALity: Epiphytic on the stipe of Pelagophycus porra, 
La Jolla, Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8006, Cortez 
Bank, 30-40 m.; D. 4266, Isla Coronado del Sur; D. 20480 (Neushul), 
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Bahia Vizcaino, 37 m.; D. 20353 (Neushul), Bahia San Hipdlito, 8 m. 

A single dried collection from the northern Gulf of California, D. 185-40, 
seems to be this species but is too poorly preserved for positive identifi- 
cation. 

The frequent occurence from the basal cells of determinate geminate 
ramuli of indeterminate branches of delayed or suspended development 
is a character of probable significance in this species. 

Most of the Mexican specimens lack tetrasporangia and cannot 
positively be distinguished from Antithamnion setaceum Gard. 

Antithamnion secundatum Gard. 
Pl, tess 

Gardner, 1927 b, p. 413. 

Thalli minute, 7-8 mm in extent, the lower parts, or sometimes 

major parts of plant, prostrate and attached by slender, multicellular 
rhizoids; primary axes about 60 » in diameter, of cells 1.5-2.0 diameters 
long, frequently branched, the indeterminate branches without an 
opposite ramulus, all axes otherwise clothed with paired, opposite, 
determinate ramuli from the distal end of each axial cell; determinate 

lateral branchlets 20-22 » in diameter at the base, about 40 long, 

of 8-10 cells, the basal cell subspherical, the others about 2 diameters 

long, somewhat attenuated, the tips pointed, the outer ends more or 
less recurved, especially in age, bearing adaxially 4-6 simple, outwardly 
curved ultimate branchlets; basal cell often producing indeterminate 
branches; gland cells absent; reproduction not seen in Mexican material; 
tetrasporangia described as: “either on short (1-2 cells), diminutive, 

fructiferous ramuli arising on the adaxial side and on the lower half 
of the geminate ramuli, the upper half being occupied by the ultimate 
ramuli, or sessile on the same and frequently on the same cell with an 
ultimate ramulus, or sessile on the adaxial side of the ultimate ramuli, 

75-85 yp long, 60-64 » broad;” carpogonia, cystocarps and antheridia 
unknown. 

Type: Gardner no. 3525, December, in Herb. University of 
California, Berkeley (296617). An isotype is in Herb. A. Hancock 
Foundation. 

TYPE LocaLity: Growing on floats in the harbor of San Diego, 
California. 

MEXICAN DISTRIBUTION: Gulf of Calif—A. H. F. St. 554-36 
(D. 4367), March 8, 1936, Isla Angel de la Guarda, 20 m.; D. 6934a, 
Canal de San Lorenzo, 14-26 m. 

Antithamnion sublittorale Setch. & Gard. 
Pl. 7, fig. 2 

Setchell and Gardner, 1937, p. 86, pl. 6, fig. 15; Dawson, 1944, p. 313. 

Thallus minute, consisting of a sparingly branched creeping axis 
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and frequent, semi-erect, indeterminate axes 6-10 mm high; primary 
axes 55-65 « in diameter, bearing paired, opposite distichous branches, 
(sometimes with an additional third branch), and a determinate branch 

always opposite an indeterminate branch; paired determinate branches 
spiraling, not distichous; cells in main axis 3-4 times as long as broad; 
determinate lateral branches mostly 200-300 p» long, somewhat attenu- 
ated, usually incurved, the terminal cells blunt to acute, simple or 1-3 

times forked beginning with the 3rd cell, the cells 10-15 » in diameter, 
1.5-2 diameters long, but the basalmost shorter; gland cells frequent, 
scattered, much smaller than the single bearing cell; gomuinoblast 
consisting of a 3 or 4-lobed cluster 240 » long, from the basal cell 
of a determinate lateral; spermatia on short (12-15 ») spermatangia; 
tetrasporangia 1 or 2, adaxial, sessile, on the Ist or 2nd cell of a 
determinate lateral. 

Type: J. T. Howell 613, Aug. 4, 1932, in Herb. California 

Academy of Sciences (236524). 

TYPE LOCALITY: Epiphytic, at a depth of 37 m., San Jose del 
Cabo, Baja Calif., Mexico. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 6983, Bahia Salinas, 
Isla Carmén, 4-30 m.; D. 6906, 6914, 6934, Canal de San Lorenzo, 

Isla Espiritu Santo, 8-20 m.; D. 6731, 6744, Punta Frailes, 8-16 m.; 

Howell 646a, 721, San Jose del Cabo, 40 m. 

It is evident from an examination of these. specimens and _ those 
of A. breviramosus Dawson that the two species are closely related. The 
latter have determinate branches regularly in whorls of three while 
the former are predominately pinnate. However, several of the specimens 
of A. sublittorale show an occasional 3rd branch at a node. In size, 

habit and other vegetative characters, they are similar. Fertile material 
has been found in most of the collections of A. sublittorale, but none has 

appeared in the more numerous collections of A. breviramosus. The 
latter is known from a number of intertidal or shallow water collections, 

while all A. swblittorale materials are from sublittoral habitats. 

Crouania attenuata (C. Ag.) J. Ag. 
Pl. 7, fig. 4 

J. Agardh 1842, p. 83; Dawson 1957a, p. 7; Dawson 1952, p. 431; Setchell & 
Gardner 1930, p. 167. Mesogloia attenuata C. Agardh 1824, p. 51. Batracho- 
spermum. attenuatum Bonnemaison, (nom. nud.) in C. Agardh 1824, p. 51. 

Thalli epiphytic or saxicolous, little-branched or tufted, 1-3 (5) em. 

high, attached by rhizoids, the main thallus parts cylindrical and 
somewhat terminally attenuated, + mucilaginous, consisting of a cylin- 
drical, axial, non-corticated cell row about 200 » in diameter near the 

base, more slender above, of cells 1-3 (4) diameters long, each giving 

rise near the distal end to a whorl of usually 4 compound determinate 
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branches; basal cell of determinate branches obovoid, provided with 3-4 
branchlets, in turn with 2-3 orders of dichotomous or trichotomous 

branchlets successively narrowed and elongated, sometimes to a hair, 
or short and blunt; tetrasporangia subspherical, cruciate, 50-60 in 
diameter, sessile on the basal cell of determinate branches; spermatia 

arising in groups of 2-3 from the terminal cells of the determinate lateral 
branches; four-celled carpogonial branches borne on short, fertile 
lateral branches often reduced to a single cell; gonimoblast with 2-3 
gonimolobes. 

Type: A collection by Bonnemaison, possibly to be found in the 
Agardh Herbarium, Lund, Sweden. 

TyPE Locality: “Atlantic Ocean”. Probably the Atlantic coast 
of France. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 4091 (Hubbs) 
18-30 m., D. 8230, 6-18 m., D. 8438, 8440, 47-55 m., Mason 127 (cast), 
D. 19235 (Limbaugh & Church), 19-26 m., Isla Guadalupe; D. 10439, 

12 mi. east of Punta Eugenio, intertidal; D. 16172 (Limbaugh), Rocas 

Alijos, 8-28 m. (Herb. LACM). Revillagigedo Arch—D. 4363 (A.H.F. 
Sta. 135-34), Jan. 5, 1934, Bahia Sulphur, Isla Clarion, 47 m. 

Two forms occur among these collections, one in which the verticils 
of lateral branches are very dense and approximate, the other in which 
the axial cells are more elongate and the verticils distinctly separated. 
In the former the branchlets show an ascending character and the cells 
become quite narrow, often ending in a hair as in European material 
illustrated by Feldmann-Mazoyer. In the latter the ascending character 
of the branchlets is not much evident, the branchlets are more rigid, 

shorter celled and divaricate, more like the Japanese material illustrated 
by Okamura (1926, pl. 235). Since both forms have been found in the 

Guadalupe Island collections it is assumed that they represent environ- 
mental variations of this widespread tropical and subtropical species 
known from warm waters of both the north Atlantic and north Pacific 
and from intertidal localities down to 55 meters. 

A Working Key to the North Pacific Species of Callithamnion 

1. Thalli with basal endophytic filaments; erect filaments to 
a eprmera EHS ay a, eds. ceased ce Poe tac vn cavane der atstbannccohance rset aeserss eats semaines 2 

1. Plants not endophytic, mostly 2 mm. high or more ..........s:ssee0 3 
2. Endophytic on fleshy algae; filaments 7-12 » in diameter 

Pesach cradaatee oe ee easr ak tunaeatedas C. endovagum Setch. & Gard. 
2. Endophytic on articulated corallines; filaments 20-40 pu 

Ul CRAMMER Le. 0 Rade aaee ae vac tesceusocedseaeceenese C. lejolisea Farlow 
3.4 Plants == prominently sCorticabed \cs-ccceeve-tone veer canteen tnt aecsceececeseen sate 4 
3. Plants ecorticate, or with but a few descending filaments near 

Te AS as GAT ae cB eee eas coe ea ae tr a Een 8 
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4. Cells mostly 3-4 (5) diameters long above ou... 
Besebect thea EPs stat cecobvbdestacubstenssesieeseenes C. squarrulosum Harvey 

4.) "'Cellstmostly ‘1-2' diameters long above: 20.2..5...c01sc0tscsencoassoteence 
Cortication confined to lower parts; ultimate branches short, 
Gita A CELI. ce etea oes C. breviramosum Gardner 

1g 

11. 

13. 

13. 

Cortication extensive; ultimate branches longer, of more than 
BUVSY CCUG cc acute atric ctucennticaSecbiabesusvesesaseueaes iosdesauchesusccatte reacsea teenage aetaes 

6. Ultimate branches recurved and widely spreading ................ 
Baers ta ena b seca int denne Seas baecu ce stuehn causnuasseceededs C. laxum Gardner 

Gove lbmateDranGhes “INCULVEC .:,-.0c..s-secessueersecdeuce=terdcessnpendeces ese 

Terminal cell of branchlets 2-4 toothed .... C. pikeanum Harvey 

Terminal cell of branchlets acute or blunt, not toothed ............ 

on exes ES a Ee C. arborescens Gardner 

8. Asexual sporangia once divided into bispores .............004 
udepnoeeacsch te SSupstaastenasedevis ahs sutaassdauteceszscioss C. bisporum Gardner 

8. Asexual sporangia twice divided into tetrasporangia ............ 
Tips of ultimate branchelts pointed or aculeate (Note: some- 
Bimieswjacutes amy Ge i SOCCOPUCTISE))i\s..cs\ecittestscdacecsevobiteseoevosesssesantins 

Tips of ultimate branchlets blunt, or at least not pointed or 
LGUILE AEG W528 soos, Sasa bcs ck ct saccancacandheadccasbacu cess ise savasuaunrondsbaecsoss concen tenscties 

10. Ultimate branchlets attenuated to acute tips (The type of 
C. californicum Gardner (1927) seems. to be identical 

WEES ETSI) PAC 5.ek ouealea cc ssvaceri teh soBeacvensneee C. acutum Kylin 
10. Ultimate branchlets sharply reduced at the tip to a conical 

Orpaculedte Permiinall Cell yoo. osssssedesecsoscscevedscasccsaccersesnnovesteesee 
Branchinio: alternate througout (.4.0!....-csccsseseonecee-setoncteceserveetne 
Upper branchlets in secund, adaxial series of 2-4 from the base 
OF Dearie Dranely (i102 eccecsucessacrodsticees nee C. catalinae sp. nov. 

12. Plants 1-2 cm. tall; main axes to 150 p» in diameter; 
tetrasporangia subspherical, 50-60 » in diameter ............ 
sous cesaeceeussousedossesecsancsbdessedterestsnstp C. ecuadoreanum Taylor 

12. Plants 2-7 cm. tall; main axes 110-150 » in diameter; 

tetrasporangia about 48 yp», in diameter, 55 yp long ........ 
statiedinaslepssel useondsocetesiucyseaes C. soccoriense Taylor (in part) 

Branching dominantly distichous in middle and upper parts 
or tending to be distichous rather than multifarious ................ 

Branching dominantly multifarious (spiral or radial) through- 
OUL sc.0s..cnnnccncccacccnsccccencscscnsecscrcssccesenccconscsorsencsccssccssecsscccscscccoesconsens 

14, Gland cells prominent ........ C. callophyllidicola Yamada 
14, Gland cells absent or unreported (“‘sparse” in C. ramosi- 

SSUTIREURTININ ik ccus eee ARE aie toe se RL Pe asad Rage ON lente 
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Ultimate branchlets becoming prominently recurved in age .... 
Ultimate branchlets remaining + incurved throughout ............ 
16. Lateral branchlets at first overarching, forcipate, later 

recurved and unicinate ............++. C. uncinatum sp. nov. 
16. Lateral branchlets only incurved at first, not forcipate, 

later recurved but not uncinate .. C. rupicolum Anderson 
Tetrasporangia sessile and Solitary ............sscssscscssssssressesserseesees 
Tetrasporangia multiple and pedicellate .... C. biseriatum Kylin 
18, Ultimate branchlets 15-20) x im ‘diam. <-2-.-2.-<.0-<2cc.cccceer-s 

RIG Sen, Foden See C. paschale Bergesen (The Japanese C. 
minutissima Yamada is similar and possible conspecific) 

18. Ultimate branchlets (40) 50-65 wu in diameter ................ 

Cells of lower main axes about as long as broad .............000 
eye nae ee eens renee Ria rt Poors Seat C. pacificum Taylor 
Cells of lower main axes 3.5 diameters long ........:csccsseeeeerees 
ea er eee eee C. soccoriense Taylor (in part) (Variation 
in this species makes distinction from C. pacificum uncertain) 
20. Ultimate branchlets short, of 1-4 cells, commonly ending 

in ,av.decidwous,, lainy|:..\essn le .2. sotenseecenene C. corymbosum 
20. Ultimate branchlets longer, of 5 or more cells, without 

terminal Sha tes. )s5.i3.ccces ceed ovccseosesecuassqeanevesssosssstaecdtaeeatentnns 

Ultimate branchlets relatively coarse, about one half the 
diameter of the main axes, uOFMmMOne .....0.tes -seosn-sserecstcacassere<aeseesee 

Ultimate branchlets slender, 1/3 to 1/10 the diameter of the 
PULATIN cARECS i wets ace cr ey bok sot natledasouaececauens date tacnccctethe casucucnemaene meme 
22. Plants 1-2 mm tall, of compact form, arising from a 

multicellular Gise j5<2.0-.ctesscessence C. compactum sp. nov. 
22. Plants about 1 cm. tall, of loose form, attached by 

BINIZOLGS ticsecce a tascscacessee Resecueackese snares C. rigidum sp. nov. 
Plants much attenuated from the base (170-300 y) to the 
tips (8-10 4), abundantly and densely branched above ........ 

Se ON Rid haus oa retene aes etek a rae Bee cat C. ramosissimum Gardner 

Plants not so much attenuated, the ultimate branchlets about 

14, the diameter of the axes, more or less openly branched 
BIDOVE fis sce veksossncnsct Senctoaneos Sienrecnee soancsesteaaichecaeane secteeseeeeacetoenememasenns 

24. Lateral branchlets ascending, 30-20 » in diameter ........ 
EAH Pars ates WE dh Hite Ne 8 Vinee ney ae C. marshallense Dawson 

24. Lateral branchlets divaricate, attenuated from 15-10 to 

G-4:) ic im GIAMIELET: ¢socssacssnsecceses C. epiphyticum Taylor 

Callithamnion bisporum var. australe var. nov. 
Pl. 9, fig. 4 
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Thalli c. 1 cm. alt., ex axibus paucis ramosis, per rhizoidea multicellularia 
affixis, constantes; axes erecti non-percurrentes ecorticati, ad basim ad 200 yu 
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diam., e cellulis 1.2-1.5 longioribus quam latae constantes, in 4 ordines ramosi, 
ad ramos ultimos 10-15 uw diam. per longitudinem gradatim attenuati; ramifi- 
catio e parte superiore cellularum successivarum alterna, saepius spiralis infra, 
distichia supra, partibus mediis per 8-12 cellulas saepe sine ramis; cellulae 
partium mediarum 4-6 plo longiores, supra 3-5 plo longiores quam latae, 
rami ultimi e 4-8 cellulis constantes, extrema in parte obtusi, aliquantulum 
adaxialiter curvati; glandicellulae nullae; sporangia asexualia semel divisa ad 
bisporas formandas, bisporis adaxialibus, serialibus interdum duabus ex una 
cellula formatis, sessilibus, ellipticis, 50 uw long., 30 » diam.; plantae sexuales 
non visae. 

Thalli about 1 cm tall, consisting of a few branched axes attached 
by multicellular rhizoids; erect axes non-percurrent, ecorticate, to 200 

pw in diameter at the base, of cells 1.2-1.5 diameters long, branched in 
four orders, gradually attenuated throughout to the ultimate branches 
10-15 » in diameter; branching alternate from the top of successive 
cells, tending to be spiral below, distichous above, the mid-parts often 
barren of branches for 8-12 cells; cells in mid-parts 4-6 diameters long, 
3-5 diameters long above; ultimate branches of 4-8 or more cells, 
terminally blunt, somewhat adaxially curved; gland cells absent; asexual 
sporangia once divided to form bispores, these adaxial, serial, some- 

times 2 from a cell, sessile, elliptical, 50 » long, 30 » in diameter; sexual 
material not seen. 

Type: Holotype is E. Y. Dawson 7190, March 18, 1949, in Herb. 

A. Hancock Foundation. An isotype slide is in Herb. Beaudette — 
Foundation. 

Type LocaLity: Dredged in 6-9 m., outer bay Puerto Escondido, 

Gulf of California, Mexico. 
C. bisporum Gardner has been reported only from the type locality 

in Puget Sound, Washington. This collection from a remote locality in 
Mexico provides a strikingly disjunct distribution and has called for a 
varietal distinction which is found largely in the longer ultimate 
branchlets and smaller bisporangia. 

Callithamnion breviramosum Gard. 
Piles ie 4 

Gardner, 1927 b, p. 403, pl. 84. Callithamnion varispiralis Dawson, 1949, p. 
16, fig. 29, 30, 54. 

Thalli epiphytic, 7-12 mm high, consisting of a tuft of principal 
axes from a common fleshy, somewhat pulvinate base composed in part 
of a mass of multicellular, branched rhizoids; erect axes 140-170 , in 

diameter in lower parts, the cells about as long as broad, becoming 

distinctly corticated by closely appressed descending filaments from the 
basal cells of lateral branches, later becoming obscured, in part, by 
loose entangling rhizoids; main axes densely clothed with short, rigid 
branchlets of mostly five orders arising spirally from each axial cell, 
these of cells about 1.5 diameters long, somewhat assurgent, the ultimate 
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branchlets usually of 1-3 cells, 9-12 in diam., blunt tipped; tetra- 
sporangia sessil, subspherical, 50-65 » in diam., usually solitary on the 
outer limbs of lateral branchlets; spermatangia born on the adaxial side 
of ramuli in small tufts 25-35 » in diameter (Gardner says “covering” 
and does not mention “small tufts”); cystocarps relatively abundant, 
mostly paired, irregular in form, much elongated in the juvenile stage, 
enclosed in a thick hyaline membrane; carpospores large, subspherical. 

Type: N. L. Gardner 5035, June, in Herb. University of Calif., 

Berkeley (296620). 
TYPE LOCALITY: Growing on Phyllospadix, La Jolla, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—bD. 8481, 8566, Isla 

Guadalupe, intertidal; D. 10429, Bahia de Todos Santos, drift; D. 
10310, 10 mi. west of Punta Malarrimo, Bahia Vizcaino. 

Callithamnion catalinense sp. nov. 
Pl. 9, fig. 1-2 

Thalli ad 14 mm. alt., partibus basalibus imperfectis, ut videtur, autem, per 
aliquot rhizoidea multicellularia ramosa, e cellulis inferioribus axis principalis 
nata, affixi; ramificatio vel 2 vel 3 ordinium; axes principales ad 180 yu diam. 
e cellulis infra 3.0-3.5 plo longioribus quam latae, supra 2.0-2.5 compositi, 
irregulariter alterne aut partim unilateraliter, admodum eodem in plano 
ramosi, cellulis inferioribus axium principalium partim sine ramis; rami 
ultimi in serie adaxiali secunda bini ad quaternos e cellulis inferioribus rami 
ferentis orientes, deinde usque ad extremitatem rami ferentis alterne dispositi, 
e 2-20 cellulis compositi, 1-2 mm. long. ascendentes et incurvati, cellulis ca. 
aeque longis ac latis, interdum brevioribus quam latae, cellulis 4-5 ultimis ad 
cacumen terminale reductis; tetrasporangia multa, secundum longitudinem 
totam ramorum ultimorum necnon interdum penultimorum seriatim adaxialiter 
nata, elliptica, 50-60 uw long, sessilia singula aut plura e quaque cellula 
progredienter evolventia; plantae sexuales non visae. 

Thalli to 14 mm. tall, the basal parts incomplete, but apparently 
attached by several multicellular, branched rhizoids from the lower cells 
of the main axes, the branching of 2-3 orders; principal axes to 180 yu 
in diam. of cells 3.0-3.5 diameters long below, 2.0-2.5 diameters above, 

irregularly alternately or in part unilaterally branched, essentially in one 
plane, lower cells of principal axes partially without branches; ultimate 
branches arising in an adaxial, secund series of 2-4 from the lower 
cells of the bearing branch, then alternate to the end of the bearing 
branch, of 2-20 cells, 1-2 mm. long, ascending and incurved, the cells 

about as long as broad, sometimes shorter than broad, the last 4-5 
cells reduced to a terminal point; tetrasporangia abundant, borne 
serially and adaxially along the entire length of the ultimate and 
sometimes penultimate branches, elliptical, 50-60 » long, sessile, solitary, 
or commonly more than 1 developing progressively from each cell; 
sexual plants not seen. 

Type: Holotype is E. Y. Dawson 8096, Sept. 7, 1949, in Herb. 

Allan Hancock Foundation. 
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Type Ltocauity: Dredged in 15-30 m., Farnsworth Bank, Santa 
Catalina Island, California. 

This species has not yet been detected in Mexico, but almost 
certainly it will be found there when sublittoral areas similar to 
Farnsworth Bank are more extensively explored. 

Callithamnion compactum sp. nov. 
Pl. 9, fig. 3 

Thalli epiphytici penicilla compacta rotundata 1-2 mm. alt. formantes, ex 
axibus brevibus congestis, e disco communi multicellulari orientibus, con- 
stantes; axes erecti ecorticati ad basim 30 y» diam., supra diametro, nisi ad 
cacumina, vix reducti cellulis 1.2-2.0 plo longioribus quam latae; axes princi- 
pales ramos unum vei aliquot primarios breves habentes, omnes ramulis 
obtusis incurvatis plerumque simplicibus (aut semel furcatis) 150-200 yu long., 
20-25 mw diam. vestiti; ramuli e cellulis aliquantulum longioribus quam latae 
compositi, alterni (interdum oppositi), spiraliter ordinati; glandicellulae 
nullae; tetrasporangia multa, seriata (4-6) sessilia in ramulis adaxialia ca. 
35 uw long., 30 uw lat; reproductio sexualis ignota. 

Thalli epiphytic, forming compact, rounded tufts 1-2 mm. high, 
consisting of densely congested short axes from a common multicellular 
disc; erect axes ecorticate, 30 » in diameter at the base, scarcely 

reduced in diameter above except at the tips, the cells 1.2-2.0 diameters 
long; main axes with one or a few short primary branches, the whole 
clothed with mostly simple (or once forked) incurved, blunt ramuli_ 

150-200 » long, 20-25 p» in diam., of cells a little longer than broad; 
ramuli alternate (occasionally opposite) spirally arranged; gland cells 
absent; tetrasporangia abundant, seriate (4-6), sessile, adaxial on the 

ramuli, about 35 » long, 30 » broad; sexual reproduction unknown. 
Type: Holotype is E. Y. Dawson 9179, April 28, 1950, in Herb. 

A. Hancock Foundation. An isotype slide is in Herb. Beaudette 
Foundation. 

TypPE LocALITty: Epiphytic on Prionitis delicatula, intertidal, 
Bahia Asunci6n, Baja California, Mexico. 

ADDITIONAL MATERIAL: D. 13419, on the same host, intertidal, 

Pacific Isla Magdalena, Baja California, Mexico. A sterile plant of 
similar characters, possibly referable here, is D. 3499, vicinity of 
Guaymas, Sonora, Mexico, epiphytic on Grateloupia. 

The compact habit of numerous axes from a spreading disc is 
distinctive as well as the subsimple, spiral, incurved, blunt ramuli. 

Callithamnion endovagum Setch. & Gard. 
Pll 3,/tig: 5 

Setchell & Gardner 1924, p. 771, pl. 28, fig. 62; Dawson 1953, p. 19. 
Acrochaetium grateloupiae Dawson 1950, p. 1953, fig. 22-23. 

Thalli partly endophytic, the endophytic filaments intercellular, 
growing between the cortical cells and parallel to the surface of the host, 
7-11.5 » in diam.; erect portions 4-12 cells long, to 250 » high, with 
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one or two orders of alternate branches, the cells 7-12 in diam. and 
mostly about 3 diameters long, the upper branches more slender and the 
cells longer, the tips blunt; tetrasporangia tetrahedrally divided, ovoid, 
lateral (or rarely terminal), sessile on the erect filaments, 20-23 » wide, 

23-28 » long; cystocarps small, apparently with but a single lobe, 
commonly arising from the second or third cell of a main external axis; 
spermatangial plants not seen. 

Type: Ivan M. Johnston no. 53b, April, in Herb. California 

Academy of Sciences, San Francisco (1363). 

TYPE LocaLity: Growing in the fronds of Grateloupia prolongata, 
Isla San Esteban, Gulf of California. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 1765a, endophytic in 
Grateloupia hancockii, Bahia Bocochibampo, near Guaymas. 

Callithamnion lejolisea Farl. 
Pl. 8, fig. 1, 2 

Farlow 1877, p. 254. Rhodochorton amphiroae as interpreted by Smith, 1944, p. 
183, pl. 40, fig. 5-7 

Thalli 1-2 mm. high, forming tufts between the integenicula of 
articulated corallines (Bossiella and Calliarthron), attached by a pul- 
vinate mass of rhizoidal filaments and prostrate branchlets wedged 
between the segments and partially penetrating the genicula; erect 
filaments 20-40 » in diam., often slightly dilated in mid-parts, terminally 
blunt, not at all attenuated, sparsely irregularly multifariously branched, 

the cells 1-2 diameters long; tetrasporangia terminal on short, 1-3-celled 
branchlets in lower parts of plant, ovoid, about 35 » long; cystocarps 
terminal on short branchlets near the base of the plant, consisting of a 
subspherical gonimoblast to 50-100 » in diam. of densely compacted 
carpospores; spermatangia forming terminal, elongate-capitate clusters 
on short branchlets. 

Type: A collection by Mrs. E. Snyder in the Farlow Herbarium, 
Harvard Univ. 

TYPE LocaLity: San Diego Calif. [on a fragment of Calliarthron]. 
The type of this species has apparently not been reviewed since 

the plant was described 84 years ago. Although not marked as such, the 
type seems to consist of two small bits of a Calliarthron glued to separate 
cards and labeled as above. Examination of these has revealed tetra- 
sporangia and cystocarps in agreement with Farlow’s description and 
also with Smith’s figures which, unforunately, have been associated for 
the past two decades with Rhodochorton amphiroae Drew. The latter is 
a distinct plant reproducing by monospores, and with much more 
slender filaments, but otherwise of similar size and habit. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 9117, Islas San 
Benito, on Bossiella. This and several collections from the southern 

California area had been erroneously identified as Acrochaetium amphi- 
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roae in the Hancock Foundation herbarium but had not been cited in 
publication. 

Callithamnion marshallense Daws. 
Pl. 10, fig. 1-3 

Dawson 1957, p. 117, fig. 25a-c; Dawson 1960, p. 50. 

Thalli attached to other algae or to shells or debris, loosely tufted, 
4-5 mm. high, consisting of an irregularly semi-prostrate part attached 
by modified lateral branchlets with adherent terminal discs, some of the 
attachment branchlets distinctly catenate in their cell form and unlike 
vegetative branchlets; main axis 80-90 . in diam., non-corticated, of cells 

1.0-1.5 diameters long; lateral branchlets 20-30 » in diam., lax, long, 

somewhat attenuate but terminally blunt, mostly simple, curved, 
alternate on the bearing axis, but not always from every cell, mostly 
spirally arranged, often with approximately 1/5 divergence, but some- 
times in part tending to be distichous; tetrasporangia tripartite, sub- 
spherical, about 40 » in diam., sessile and adaxial, one or several in 

the lower half of a lateral branchlet in mid-parts of thallus. 

Type: Dawson 13695, August 21, 1955, in Herb. Bishop Museum, 
Honolulu. 

TYPE LocaLity: On shells and dead coral from a depth of 6-10 
feet in the lagoon, south end of Parry Island, Eniwetok Atoll. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 9018 (Hubbs, - 
Johnson and Allanson) Laguna de San Ignacio, 3.25-3.75 m. 

Although sterile, this material, like that from Bahia Uvita, Costa 

Rica (Dawson 1960) is much like the Eniwetok type. All came from 
quiet, shallow, sublittoral, bay habitats. 

A strikingly similar plant is D. 2920 from a more exposed intertidal 
habitat at Punta Santa Rosalia. It has the same structure, branching and 
dimorphic rhizoidal attachments, but is somewhat coarser and shorter 
celled throughout. These differences may be due to the more agitated 
conditions of the environment. 

Callithamnion paschale Berg. 
Pl. 9, fig. 5-6 

Borgesen 1924, p. 294, fig. 35; Dawson 1959, p. 28, fig. 6b. Callithamnion 
veleroae Dawson 1944, p. 312, pl. 50, fig. 3-5. 

Thalli tufted, to 2.5 cm. tall, on algal turfs, often growing on 
articulated corallines, attached by rhizoids; erect parts much branched, 
the axes to 150 » in diameter below, ecorticate, or with a few descending 
filaments, of cells 1.5-2.5 diameters long, alternately branched with 4-5 
orders, the branchlets ascending, gradually reduced to the ultimate ones 
15-20 » in diameter, often somewhat corymbose, of 5-15 cells 1-1.5 
diameters long, blunt-tipped, the last 2-3 orders of branches usually 
distichous; lower orders of branches distichous, or in part irregularly 
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multifarious; tetrasporangia adaxial on the ramuli, elliptical, 45-55 p in 

diam., solitary, sessile; spermatangia in tufts along the adaxial side of 

ultimate branchlets; cystocarps essentially terminal near the tips of main 

axes, binate, the halves almost spherical, about 130 » in diam. 

Tyre: A collection by Carl Skottsberg, probably in the Botanical 

Museum, Copenhagen, Denmark. 

Type Locauity: Easter Island. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 195-40, Puerto Refugio 

(intertidal) ; D. 381f-40, Bahia Tepoca (22m.); D. 849, 851-2 (with 

some corticating filaments) Isla Jorge (intertidal); D. 46-798, Isla 

Patos (intertidal) ; D. 1004, D. 1029, Isla Partida (intertidal) ; D. Ske 

Bahia Bocochibampo (intertidal) ; D. 18803, Isla Monserrate (—1 to 

—5 feet) ; D. 7072, Punta Frailes (40 m.) 

Yamada’s (1944) Callithamnion minutissima seems to be closely 

related here, if not identical. Described from the warmer, southern part 

of Japan, but never illustrated, it seems to have little to separate it from 

C. paschale. Yamada says, however, that it is “dichotomously branched 

in general, in the lower and middle parts of the frond dichotomously or 

somewhat alternate-pinnately.” It is not clear how these terms should be 

interpreted, but if the main branching is dichotomous this would provide 

a ready distinction. 

Callithamnion ramosissimum Gard. 
Pl. 10, fig. 6-7 

Gardner 1927b, p. 404, pl. 86 

Thalli epiphytic, 8-12 mm. high, attached by loose, descending 

rhizoidal filaments; principal axes 170-300 » in diam. at the base, of 

cells about as long as broad, ecorticate or with a few descending, 

appressed filaments, giving off several orders of branches gradually 

reduced to 10 ,» or less in the ultimate ones; branching alternate, 

spiral, polystichous, upwardly curved, the ultimate ones of 6-10 cells 

2-5 diameters long, slightly attenuated, incurved, very abundant, termi- 

nally blunt; gland cells described as “sparse” in the type, not observed 

in the Mexican material; tetrasporangia 2-4 seriate, sometimes 2 from 

a single cell, sessile, adaxial on upper branchlets, broadly ellipsoidal, 

50-65 » long including the thick envelope; spermatangia densely 

crowded on the adaxial side of the ultimate ramuli; cystocarps unknown 

(modified after Gardner). 

Type: N. L. Gardner 5034, June, in Herb. University of 

California, Berkeley (296618). 

Type Locatity: Epiphytic on Hypnea, La Jolla, California. 

MEXxIcAN DISTRIBUTION: Pacific Baja Calif—D. 8566, Isla Gua- 

dalupe, lowermost intertidal. 
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Callithamnion rigidum sp. nov. 
Pl. 10, fig. 4-5 

Thalli fruticulosi, ca. 1 cm. alt., axes multos ramosissimos per rhizoidea 
multicellularia affixos habentes; axes principales ecorticati, ca. 100 « diam. e 
cellulis saepissime 1.5 plo longiores quam latae compositi, tres ordines ramorum 
parum attenuatorum paululum rigidorum habentes, ramis ultimis diametro 
ca. dimidiae partis axis principalis (40-50 uw), cellulis ubique ca. 1.2 plo 
longioribus quam latae; rami maxima ex parte multifarii, supra saepissme 
distichi, longe infra partem supremam cellulae ferentis plerumque orientes, 
adaxialiter curvati, ramis ultimis admodum infra cacumina quasi reductis, 
terminaliter, autem, obtusis; glandicellulae nullae; tetrasporangia adaxialia, 
in ramis ultimis seriata sessiliaque, subspherica, cum involucro crasso Ca. 
60 y» diam.; cystocarpi in axibus principalibus subterminales; spermatangia 
non. visa. 

Thalli tufted, about 1 cm. tall with numerous profusely branched 
axes attached by multicellular rhizoids; principal axes ecorticate, about 
100 » in diam., of cells mostly 1.5 diameters long, with 3 orders of 
little-attenuated, somewhat rigid branches, the ultimate ones about half 

the diameter of the main axes (40-50 uw), the cells about 1.2 diameters 

long throughout; branches mainly multifarious, tending to be distichous 
above, usually arising well below the top of the bearing cell, adaxially 
curved, the ultimate ones somewhat reduced just short of the tips, but 
terminally blunt; gland cells absent; tetrasporangia adaxial, seriate and 
sessile on the ultimate branches, subspherical, about 60 » in diam. 
including the thick envelope; cystocarps subterminal on principal axes; 
spermatangia not seen. 

Type: Holotype is E. Y. Dawson 8576, ee 20-21, 1949, in Herb. 

A. Hancock Foundation. An isotype slide is in Herb. Beaudette 
Foundation. 

TYPE LOCALITY: Lowermost intertidal, 2.5 miles north of South 

Bluff, Isla Guadalupe, Baja California, Mexico. 

ADDITIONAL MATERIAL: Cooper 514, March 7, 1947, Playa 

Rosarita, Baja Calif. 
This species shows certain resemblances to Callithamnion rupicolum 

Anders., but is ecorticate, essentially multifarious and lacks the recurved 

branchlets. Two collections, however, are somewhat intermediate in the 

last two characters. These, D. 5354, La Jolla, Calif., and D. 5570, Point 

Fermin, San Pedro, Calif., are irregularly distichous and show here and 

there a tendency toward recurved branchlets. 

Callithamnion rupicolum Ander. 
Pl. 11, fig. 1 

Anderson, 1894, p. 360, figs. A-B; Collins, Holden & Setchell, Phyc. Bor.- 
Amer. No. 1648; Smith, 1944, p. 319, pl. 81, fig. 3; Dawson, 1951, p. 53. 

Thalli tufted, mostly to 1 (2) cm. high, epiphytic or saxicolus, 

attached by a felted base consisting of prostrate branches and rhizoids; 
erect axes numerous, abundantly branched, uncorticated except by a 
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few loose, little-appressed, descending rhizoids near the base, 80-110 » in 
diam. below, the cells 5-8 diameters long, shorter above to as little as 
1 diameter long; main branching multifarious; secondary determinate 
branches regularly alternate and essentially distichous, divaricate, little 

or not at all incurved even at the tips, becoming distinctly recurved, 
reaching about 1 mm. in length, the cells about 1 diameter long, the 
tips blunt; tetrasporangia seriate and adaxial on the determinate 
lateral branches, ovoid, sessile, about 70 » long, 55 » broad; sperma- 

tangia forming a continuous row along adaxial surface of lateral 
branchlets almost to the tips. 

Type: A collection by C. L. Anderson in Herb. New York 
Botanical Garden. 

Type Locatity: Monterey Bay, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 19224 (Norris), 

Punta Banda (intertidal) ; D. 1140, D. 1198, Punta Baja (intertidal) ; 

D. 1439, D. 1474, D. 2785, Punta Santa Rosalia (intertidal) ; D. 9814, 

D. 9824, D. 9840, D. 9854, Isla Cedros (intertidal) ; D. 9106, D. 9118, 
D. 9429, Islas San Benito (intertidal) ; D. 9201, Bahia Asuncion (inter- 

tidal) ; D. 9282, 9318, Isla Magdalena (intertidal). 
Taylor (1945) had indicated the probable occurrence of a small 

form of this species in the Galapagos Archipelago, but this must be 
verified by further collections. 

Callithamnion soccoriense Tay]. 
Pl. 14; tig, 2-3 

Taylor 1945, p. 258, pl. 86, fig. 2. 

Thalli 2-4 (7) cm. tall, commonly epiphytic, consisting of soft, 
loose tufts of alternately branched filaments, 110-150 » in diameter 
below, tapering to 70-80 » above; principal axes uncorticated, but 
producing sparse, multicellular, little-branched rhizoids from the lower 
end of cells near the base of the plant; cells of principal axes 3-5 (8) 
diameters long, those of the ultimate branches (40) 50-60 (70) yw in 

diam., mostly 1-2 (2.5) diameters long; branching essentially in 3 
orders, tending to be distichous, the ultimate branches of 8-15 cells, 

1 mm. long or more, the last 2 or 3 cells much smaller than the others, 
tapered to a sharp point (or sometimes blunt) ; tetrasporangia sessile, 
solitary and adaxial near the base of branchlets, about 48 » in diam., 
55 pw long; cystocarps near the tips of minor branches, about 120 » in 
diam., commonly with a single lobe; spermatangia forming small (60-70 
yw diam.) dense, hemispherical, serial, adaxial tufts from the distal end 

of lower cells of ultimate branchlets. 
Type: Taylor 19, Jan. 2-4, 1934, in Allan Hancock Foundation 

Herbarium, (102). 
Type LocaLity: Dredged in 14-18 fms., Braithwaite Bay, Socorro 

Id., Revillagigedo Islands. 
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MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8299 (62-66 m.), 

D. 8261, D. 8423, D. 8434, D. 8435, D. 8436 (45-53 m.), D. 8460 

(73 m.), Isla Guadalupe. Revillagigedo Arch—Taylor 39-66B, Isla 
Socorro. 

Callithamnion uncinatum sp. nov. 
Plies hes + 

Thalli fruticulosi, ad 14 mm. alt., per massam rhizoideorum ramosorum 
multicellularium affixi; axes primarii erecti et multi, saepe plus minusve 
distiche ramosi, ecorticati nisi prope basim per rhizoidea sparsa descendentia 
plus minusve appressa; axes primarii ad 150 yu diam., e cellulis in partibus 
inferioribus 1.5-2.5 uw longioribus quam latae, supra brevioribus compositi; 
rami laterales determinantes plerumque distichi ca. 1-1.3 mm. long., ca. 60 u 
diam, ad basim cum maturi, attenuati sed obtusi, primum prominenter forcipati 
et super cellulam apicalem arcuantes, cacuminibus mox rectis deinde recurvatis 
uncinatisque factis; tetrasporangia in latere adaxiali ramulorum lateralium 
seriata, sessilia ovata, 40-45 yw long., 23-26 uw lat.; reproductio sexualis non visa. 

Thalli tufted, to 14 mm. high, attached by a mass of multicellular, 

branched rhizoids; erect primary axes numerous, frequently more or 
less distichously branched, uncorticated except by sparse, descending, 
-— appressed rhizoids near the base; primary axes to 150 » in diam., 
of cells 1.5-2.5 diameters long in lower parts, shorter above; determinate 
lateral branches essentially distichous, about 1.0-1.3 mm. long, about 
60 » in diam. at the base at maturity, tapering, but blunt, prominently 
forcipate and overarching the apical cell at first, the tips soon straighten-’ 
ing, then becoming recurved and uncinate; tetrasporangia seriate on the 
adaxial side of lateral branchlets, sessile, ovoid, 40-45 » long, 23-26 p 
broad; asexual reproduction not seen. 

Type: Holotype is E. Y. Dawson 3814, January 10, 1947, in 
Herb. Beaudette Foundation. 

TYPE Locality: Surfy, granitic headland south af Salina Cruz, 

Oaxaca, Mexico. 

ADDITIONAL MATERIAL: D. 3779, D. 3781, vicinity of Salina 

Cruz, Oaxaca, Jan. 9, 1947. 

This species is closely related to C. rupicolum, but differs in the 
overarching, forcipate laterals at the tips, the uncinate character of 
mature laterals, and the smaller tetrasporangia. 

Key to the World Species of Aglaothamnion 
1. Thalli less than 1 mm. high, attached by a single, partially 

endophytic basal celle. 2), is.ccccss.cseeselonscsteses A. monopodum Borg. 
1. Thalli 4 mm. high or more, attached by multiple rhizoids ........ a 

2. Branching alternate, spiral, multifarious, becoming subdicho- 

POIMOUS): DOVER sisters techs ccs sce deasdecedeccvalesaeasenteasspm cxsttuarreceaeame aioe 3) 
2. Branching alternate and pinnate, at least in the upper parts 7 

=e branchlets: often: terminating, my a MAIT cies. -tg,centescescoecceesssetees 4 
a7) pranehiets not termumatune in a’ Wate 2..0):sst2-.-.eccetecssneecoeeaceee-teys- 3) 
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4. Thalli 4-5 mm. high, uncorticated at the base ................++ 
Rctiserheth a Ae Wee ain ones ae aioe A, sarcodiae Berg. 

4. Thalli 1 cm. high, lightly corticated at the base ............ 

SUT EAA ad Pees dnc manatee ere ee A. brodiaei (Harv.) Feld.-Maz. 

5. Spermatangia on short lateral branchlets of 4-5 cells ............ 

CAs ga SRI rs efi Seb ts A. furcellariae (J. Ag.) Feld-Maz. 

5. Spermatangia sessile, in pulvinate groups on the branchlets ........ 6 

6. Ultimate branches with cells about 5 diameters long; carpo- 
gonial branch zig-zag; gonimoblast very irregularly 3- 
Volredh cetera ss cetectesraceseernrscstes see mene A. neglectum Feld.-Maz. 

6. Ultimate branches with cells about 10 diameters long; 

carpogonial branch “U” shaped; gonimoblast irregularly 

heart-shaped. ./ccis.sr-s-..sceseoree A. cordatum (Borg.) Feld.-Maz. 

7. Branching tri-pinnate in one plane 0... sesesesesesesesesesessesseneseeees 

Gest oma the oe atrnaceragectoreseeanesiecsases A. tripinnatum (Grat.) Feld.-Maz. 

7. Branching multifarious below, pinnate above .......ssssseseseseseeees 8 

8. Tetrasporangia subspherical; branching pinnate or secund 

BUDO VE) ne sacoa rs cctoncsacvecseucesns tet sep casa tsnnseceeecsten tenes shaacuaranatar snare Saasmaees i) 

8. Tetrasporangia oblong; branching subdichotomous above .... 

TA ea ey eR ON aa i A. tenuissimum (Bonnem.) Feld.-Maz. 

9. Branching sparse above, often unilateral ............:sssssssssseeeseteseetens 

Ss dact Soveuau det eanautboareastbwste aoecbenavat? A. caudatum (J. Ag.) Feld.-Maz. 

9. Branching regularly pinnate above ........ssesseeseeseeeeeeeeeeeneeeeeens 

Ect el ceca tuasteadeaateraesieenetor setts A. scopulorum (J. Ag.) Feld.-Maz. 

Aglaothamnion cordatum (Bégrg.) Feldmann-Maz. 
Pl 12, fig. 1-3 

Feldmann-Mazoyer 1940, p. 459. Callithamnion cordatum Borgesen 1909, p. 

10; Borgesen 1917, p. 216, fig. 201-207. 

Thalli epiphytic, about 2 (to 4) cm. tall, forming delicate tufts; 

principal axes 100-150 » in diam. at the base, attached by slender, 

little-branched, multicellular rhizoids, the cells 1-2 diameters long near 

the base, producing a single, slender, descending, closely appressed 

rhizoid from the basal cell of each lateral branch; axial cells longer 

above, 3-6 diameters long, gradually attenuated through successive 

branch orders; principal branching regularly alternate, spiral, from the 

distal end of axial cells, the basal cell of a lateral branch often much 

smaller in diameter than the axis; lateral branches with 4 or more 

orders of dichotomous branches, the ultimate ones of 3-7 cells, 50-70 

long, 7-10 » in diam., with minutely blunt tips, all ascending and 

inwardly curved; tetrasporangia scattered throughout the upper 

branches, adaxial, sessile, at first clavate then ovoid, 40-50 p long; 

spermatangia borne in pulvinate, adaxial clusters along branchlets of 
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last several orders; cystocarps binate, the lobes somewhat irregularly 
heart-shaped or triangular. 

Type: A Borgesen collection, March, probably in the Botanical 
Museum of Copenhagen. 

Type LocaLity: Epiphytic on Gracilaria, 15 fms. Cruzbay, 
Virgin Islands. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8256 (48-56 m.), 
D. 8277 (76-100 m.), D. 8280, D. 8422 (48-56 m.), D. 8431, 8434 
(48-56 m.) Isla Guadalupe. 

The Guadalupe Island specimens show such extraordinary resem- 
blance to Bérgesen’s West Indian plant that there seems little question 
of their identity and of the occurrence of this genus, heretofore 
unreported in the Pacific. 

Aglaothamnion brodiaei (Harv.) Feldmann-Maz. 
Pl. 12, fig. 4-5 

Feldmann-Mazoyer 1940, p. 452, fig. 177. Callithamnion brodiaei Harvey, in 
Hooker 1833, p. 340; Rosenvinge 1923-24, p. 313, fig. 224-228. Callithamnion 
byssoides as interpreted by Setchell & Gardner 1930, p. 167, and by Dawson 

1960, p. 50. 
Plants epiphytic, 1 cm. high or less, consisting of several erect, 

multifarious axes from a rhizoidal attachment; erect axes 100-140 y in 
diam. at the base, lightly corticated near the base by descending, 
appressed filaments, the cells mostly 1.5 diameters long, gradually 
reduced to the ultimate branchlets which are 6-10 » in diam.; branching 
attenuate, spiral, of several orders, the ultimate ones of 1-4 cells, 2-4 

diameters long, commonly terminating in a hair, longer in sterile 
plants; gland cells absent; tetrasporangia sessile, subspherical, about 
60 » in diam. including the thick envelope, adaxial on the upper 
branches; spermatangia in spreading adaxial tufts along upper branch- 
lets; gonimoblast consisting of two large, rounded to cordiform gonimo- 
lobes and two smaller ones. 

Type: A collection by Mr. Brodie, probably in the Harvey 
Herbarium, Trinity College, Dublin, freland. 

TypE LocaLity: Forres, England. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—Mason 89 “on eel 

grass,” D. 4089 (20-30 m.), D. 19249 (C. Limbaugh, on Codium), 

D. 19253 (38 m.), Isla Guadalupe. 
Comparison of the abundantly fertile collections from Isla Guada- 

lupe with Feldmann-Mazoyer’s account of Aglaothamnion reveals that 
this plant had best be assigned here in keeping with the characters of 
the gonimoblast and abundant hairs on the branch tips. Assignment of 
these specimens previously to Callithamnion byssoides had not taken 
these features into account. All of these, however, are smaller and much 

less corticated plants than the relatively coarse specimens originally 
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described by Harvey from England. The apparent wide range of the 
species calls for a more complete study of its variability and ecology. 

Working Key to the North Pacific Species of Pleonosporium 

1. Thalli partially endophytic in Codium .... P. codicolum sp. nov. 
i” fBhalli mot) endoplry tic: 2220525: ccccnextsscesceccees ct cc ceacs ese ee tea ae tee woes 

2 VT halli.corticated, atleast below? <2:0-cees ose ee 

2.) Uhally) without’ significant 'corkicalion’..cccs.cc--c0e teeter esece 
3. Thalli distichously branched essentially in one plane through- 

QUE G Ses coe Seba e eee tee ete ocala ae cakes, eee care ey 
3. Ramuli of higher orders polystichous .... P. polycarpum Gardner 

4e>.Plants “under: 2; cme. hight <...22 hoe eer eee eee 
Peeters sane oec trees eteeercees P. pygmaeum (but see P. dasyoides) 

A? Biants Aston com gbieh 2: ctgesse oeeuet tencat ee coacceeeee ce eee eee 
5. Polysporangia sessile; plants lightly corticated below ................ 

xe sxsactnesivaevasunatens? soca scetsvatspasaettae vaste eactstaneneets P. complanatum Tayl. 
5. Polysporangia pedicellate; cortication usually heavy except near 

branch hips) s: accra screenees oe P. dasyoides (P. pygmaeum 
appears to be a dwarfish, little-corticated variant of this) 
6. Thalli radially branched ................ P. globuliferum Levring 
6: Phallivdistichously; branched .).2 222.02... eee ee 

7. Cells of main axes only about as long as wide .............s.0ssssesses 
wisdapiiasubiesUosueenassvetsctesesnenecsdesannesees P. pinnatum Okamura & Segawa 

7. Cells of main axes mostly 1.5 to 4 diameters long .............:...00000 
8. Determinate branches from principal axes usually simple .... 
8. Determinate branches from principal axes usually with 1 or 

more orders: of foranchletsiget ts seasctscerets- cocoa eee 
9. Plants 5 mm. high or less; polysporangia with about 12 spores 

sate sada ea tes cy seal Ree EMEA eel es Saw P. pusillum Yamada 
9. Plants 2.5-5 cm. high; polysporangia with about 32 spores ........ 

10. Lower parts loosely clothed with rhizoids; polysporangia 
grouped, not seriate, borne on short branchlets in special 
fertilenareas: Cte eek ee P. rhizoideum sp. nov. 

10. Lower parts not especially clothed with rhizoides; poly- 
sporangia seriate, sessile and adaxial on ordinary deter- 
minate lateral branchlets ................ P. mexicana sp. nov. 

11. Lateral branches usually bearing an abaxial branchlet from 
the kbasalimost« cell sticks toate tesees bese ocean ee 

11. Lateral branches usually with lowermost cell lacking a 
branchlet and the first branchlet arising adaxially from the 
second: cells 2.s5.uscsa sects ctsteeesneate eosde veeach eacaeeee eee ie ee Oe 
12. Plants + densely branched in 4-5 orders; polysporangia 

and spermatangia unknown ............ P. abysicola Gardner 
12. Plants + openly branched in mostly 3 orders ................ 

10 

12 

14 
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13. Polysporangia oviform; spermatangia secund ......... cece 
Lees anspor ceasteseubecavizenvsteseesecccosvscssnadeedcasareatearye P. squarrosum Kylin 

13. Polysporangia ellipsoidal; spermatangia alternate .................... 
BAe tarate tau hoea hneeatioch ob cSaneesdusutfesvaacte P. vancouverianum J. Ag. 
14. Polysporangia sessile and usually adaxially secund ........ 

Gre ceanetadeiesnaasoceatesdenveres P. tohyamanum Tokida & Inaba’ 
14. Polysporangia pedicellate, in groups, not secund ........ 

Boe da su antis stulcutsceltwel ce nawasvnasceveevavete saronsiess P. kobayashii Okamura 

Pleonosporium abysicola Gard. 
PL. 13, fig. 3 

Gardner 1927a, p. 380, pl. 81, fig. 1, pl. 82. 

Thalli 15-18 mm. high, with 1 or a few percurrent, uncorticated 
axes 200-235 pu in diam. at the base, with 5 orders of branches, each 

decidely smaller than the preceding, all branches and ramuli distichous 
and alternate, arising from every cell, successively reduced but not 
attenuated, the tips blunt; cells of primary axes and major branches 
(1.5) 2.5-3.0 diameters long, those in the ultimate ramuli 1-2 diameters 

long, the basal cells of all orders of branches much shorter than the 
others, each giving rise to the first branch of the next order on the 
abaxial side; ultimate branchlets of 2-6 cells; polysporangia elliptical, 
80-90 » long, usually 2, sessile and alternate on the subultimate 
branchlets; spermatangia unknown (modified from Gardner). 

Type: N. L. Gardner 6010, July, in Herb. University of Cali- 
fornia, Berkeley (296614). 

Type LocaLity: Dredged from 15-20 fms. near Friday Harbor, 
Washington. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8024, Tanner 
Bank (70 m.); D. 8452, Isla Guadalupe (90 m.) ; D. 9034, Sacramento 

Reef (57 m.) ; D. 9323, Isla Magdalena, drift. 

This species has been reported heretofore only as the type. Despite 
the fact that it was described in the absence of polysporangia and the 
type was described as having much longer axial cells, we attribute 
these more ample Mexican specimens to this species and have modified 
Gardner’s description. Study of Gardner’s type figures reveals that the 
cells of the principal axes and of the primary branches are for the 
most part 2.5-3.0 diameters long, although he describes them as 3-4 
and 4-6 diameters long, respectively. 

Pleonosporium codicolum sp. nov. 
Pl. 14, fig. 4-5 

*Reexamination of a part of the type of P. venustissimum (Mont.) DeToni has 
shown that Kiitzing’s figure was inaccurately drawn and that the branching 
characters of this species are essentially like those of P. tohyamanum, although 
the longer axial cells of the former and other features may ultimately be 
found to distinguish them. (Plate 13, fig. 4) See also Howe, 1914, p. 150. 
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Thalli partim endophytici, e filamentis profunde inclusis, cellulis 30 4 
diam., 100-150 yw long. constantes; filamenta imter utriculos Codii remote 
alterne ramosa, ad superficiam filamenta 500-800 » long. libera brevia erecta 
ramosa producentia; filamenta libera irregulariter semel vel bis alterne aut 
subdichotome ramosa, non in eodem plano, e cellulis plerumque 1.0-1.5 plo 
longioribus quam latae composita, haud attenuata, cacuminibus obtusis; 
polysporangia subspherica aut ovata, ad 100 uw long., 12-18 sporas habentia, 
reproductio sexualis non visa. 

Thalli partly endophytic, consisting of deeply embedded filaments, 
with cells 30 » in diam., 100-150 » long, ramifying between Codium 
utricles, remotely alternately branched, at the surface producing short, 
erect, branched, free filaments 500-800 ». long; free filaments irregularly 
once or twice alternate or subdichotomous, not in one plane, of cells 
mostly 1.0-1.5 diameters long, not at all attenuated, the tips blunt; 
polysporangia subspherical or ovoid, to 100 » long, with 12-18 spores; 
sexual reproduction not seen. 

Type: Holotype is E. Y. Dawson 8318, December 18, 1949, in 
Herb. A. Hancock Foundation; an isotype slide is in Herb. Beaudette 
Foundation. 

TYPE LOCALITY: Endophytic in Codium fragile, intertidal, extreme 
south tip of Isla Guadalupe, Baja California, Mexico. 

Pleonosporium dasyoides (J. Ag.) G. DeToni 
Pl. 13, fig. 1-2 

G. DeToni, 1903, p. 1310; Kylin, 1941, p. 28; Dawson, 1946c, p. 83; 
Callithamnion dasyoides J. G. Agardh, 1876, p. 31. 

Thalli 5-10 cm. tall, usually epiphytic (sometimes on hydroids, etc.) , 

alternately more or less distichously branched, the upper main branches 
from the primary axis often longer than the lower ones; primary axes 
and branches of first and second orders corticated by slender, branched, 
descending rhizoidal filaments from the basal cell of lateral branches; 

primary axes 300 » in diam. or more, to 1 mm. near the base; 
ultimate indeterminate branchlets of 11-16 cells about as long as broad, 
about 40 » in diam. at the base, somewhat tapered, more or less 
adaxially curved, terminally blunt; polysporangia terminal on simple 
or compound branchlets of 1-several cells from near the base (adaxial, 
sometimes also abaxial) of determinate laterals, elliptical, about 65-75 pu 
long; spermatangia forming a terminal subcylindrical or subconical 
compact cluster on ultimate branchlets, the sterile base of 1-3 cells. 

Type: Not specifically designated, represented by at least 2 
specimens in Agardh Herbarium, Lund, Sweden. 

Type Locatity: Not specifically designated, indicated as “Chile” 
and “California.” The type of the California plant is represented by a 
specimen marked Callithamnion dasyoides B californicum without 
definite locality. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 173-45, Punta 
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Descanso; D. 68, D. 5179, D. 6482, D. 6483, Cabo Colnett (intertidal) ; 

D. 8915, Punta Baja (intertidal) ; D. 9765 Bahia Blanca (18-30 m.). 

Pleonosporium globuliferum Levr. 
Pl. 15, fig. 2-6 

Levring 1941, p. 647, fig. 19; Dawson 1960, p. 50 

Thalli 6-7 mm. high (epiphytic, often on Codium), attached by a 
eroup of branched, multicellular, penetrating rhizoids, tufted, consisting 
of several erect, multifariously branched axes; primary axes uncorti- 
cated, 70-110 » in diam. of cells 1.0-1.5 diameters long near the base, 
longer (to 4 diameters) above; branching multifarious throughout, the 
determinate lateral branches 1 mm. long or more, ascending and 
somewhat incurved, about 30 » in diam. at the base, of cells 3-4 
diameters long, tapering to about 12 w in diam., the tips blunt; 
polysporangia sessile, subspherical, scattered along lateral branches, 
mainly adaxial, about 40 » in diam.; spermatangial clusters subcylindri- 
cal, about 80 pu long, 30 » in diam., sessile along adaxial side of lateral 
branchlets. 

Type: A collection by Carl Skottsberg, 14 March, 1917, in the 
Herbarium of the Botanical Garden, Goteborg, Sweden. 

TYPE LOCALITY: “ausserhalb Sanchez, Masafuera” Island, Islas 

Juan Fernandez, Chile. 
Mexican Distribution: Pacific Baja Calif—D. 8521 (on Codium, © 

intertidal, D. 8237 (on Sargassum, 6-29 m.), Isla Guadalupe. South- 
eastern Baja Calif—D. 3093, Cabo Pulmo, on Sargassum. Oaxaca— 
D. 21433, Puerto Guatulco. 

Pleonosporium mexicanum sp. nov. 
Pl. 16, fig. 1 

Thalli 2-5 cm. alt., fruticosi, abunde ramosi, constantes ex axibus multis e 
basi per rhizoidea affixa orientibus; axes ecorticati 120-200 » diam., sursum gra- 
datim reducti, cellulis longitudine variantibus, saepe in partibus infimis aeque 
longis ac latis, in partibus mediis 2-4 plo longioribus quam latae, supra breviores 
rursus (c. 1.5 plo longioribus quam latae); alterni distichi, non ex omni 
cellula orientes; rami primarii plerumque sine ramis in partibus inferioribus 
mediisque, supra ramulis lateralibus distichis alternis determinatisque ex omni 
cellula praediti; ramuli determinati laterales plerumque simplices, e 15-30 
cellulis compositi, valde incurvati satis corymbosi ad basim 40-70 yu diam., e 
cellulis 1-2 plo longiorbus quam latae compositi, ad cacumen obtusum gradatim 
reducti, (non, autem, attenuati, cellula basali paulo breviore quam aliae: poly- 
sporangia seriata sessilia, in ramulis lateralibus determinatis adaxilalia, late 
ovata, cum involucro crasso c. 90 mw diam., c. 32 sporas habentia; reproductio 
sexualis non visa. 

Thalli 2-5 cm. tall, bushy, abundantly branched, consisting of num- 
erous axes from a rhizoidially attached base; axes ecorticate, 120-200 
in diam., gradually reduced upwards, the cells of variable length, often 1 
diam. long in lowermost parts and to 2-4 diameters long in mid-parts 
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shorter again (about 1.5 diameters) above; branching alternate, distich- 

ous, not from every cell; primary branches commonly barren of branches 
in lower and mid-parts, provided with distichous, alternate determinate 
lateral branchlets from each cell above; determinate lateral branchlets 

usually simple, of 15-30 cells, strongly incurved, somewhat corymbose, 
40-70 « in diam. at the base, of cells 1-2 diameters long, gradually 
reduced (but not attenuated) to a blunt tip, the basal cell only a little 

shorter than the others; polysporangia seriate, sessile, adaxial on the 
determinate laterals, broadly ovoid, about 90 » in diam. including the 
thick envelope, with about 32 spores; sexual reproduction not seen. 

Type: Hollotype is E. Y. Dawson 3610, Dec. 8, 1946, in Herb. 

Beaudette Foundation. 
Type Locatity: Lowermost intertidal on small reef 3 km. north 

of Belmar Hotel (Playa de Olas Atlas), Mazatlan, Sinaloa, Mexico. 
ADDITIONAL MATERIAL: Pacific Baja Calif—D. 8450, Isla 

Guadalupe (not corymbose and the branchlets little incurved, but other- 
wise similar). Gulf of Calif—bD. 85la, Isla Jorge; D. 789, Isla Patos; 
D. 1004, Isla Partida; D. 680, Puerto Libertad; D. 21691, 21705, Bahia 

Bocochibampo, near Guaymas. Sinaloa—D. 3591, D. 3657, D. 3666, D. 

3632, D. 10834, Mazatlan. Nayarit—D. 10860, 10861, 10875, Mira Mar. 

The long, usually simple, strongly incurved and + corymbose 
determinate branchlets are distinctive in this species as is also the barren 
condition of the lower parts of the primary branches from the principal 
axes. 

Pleonosporium pygmaeum Gard. 
Gardner 1927a, p. 379, pl. 79, fig. 2, pl. 80. 

This appears to be a dwarfish, little-corticated variant of Pleono- 
sporium dasyoides and may ultimately be reduced. It is recognized by 
its smaller stature (6-20 mm.) and the restriction of corticating filaments 

to the very base. A single collection available to me (D. 8010 from 30-38 
m. at Cortes Bank) agrees with Gardner’s description but does not lend 
credence to specific recognition. 

Pleonosporium rhizoideum sp. nov. 
Ply 14) figs 1-3 Pl d7) hig a7 

Thalli penicillatim ramosi, ad 2.5 cm. alt., constantes ex axibus multis 
ramosis erectis, e massa conferta coacta rhizoiderorum adhaerentium formantium, 
orientibus; axes erecti ad basim 125-170 pw diam., in partibus inferioribus per 
rhizoidea implicata plus minusve laxe vestiti, e cellulis (1) 1.5-2.0 plo longiori- 
bus quam latae, admodum distiche ramosis compositi, rami magna ex parte sim- 
plices longissimi, primum valde incurvati deinde irregulariter curvati recurva- 
tive, paululum imbricati (interdum extrema in parte uncinati) 60-70 » diam., 
paulum attenuati, cacuminibus acutius reductis sed obtusis, ad formandum 
rhizoideum interdum productis; polysporangia in partibus thalli propriis 
dense ramosis nata, ramis brevibus irregularibus, polysporangia aggregata 
alterna sessilia spherica, c. 60 yw diam., 32 sporas continentia, ferentibus; 
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cqstocarpi subspherici c. 90 » diam., aliquot lobos humiles irregulares habentes, 
in partibus thalli fertilibus ramossissimis, partibus sporangialibus similibus 
nati. 

Thalli tufted, to 2.5 cm. tall, consisting of many erect, branched axes 
from a dense mass of rhizoids forming a felted attachment; erect axes 
125-170 pw in diam. at the base, more or less loosely clothed in lower 
parts by entangled rhizoids, of cells (1)-1.5-2.0 diameters long, 
essentially distichously branched, the branches mostly simple, very long, 
at first strongly incurved, then irregularly curved or recurved, somewhat 
entangled (sometimes terminally uncinate) 60-70 ,« in diam., little 

attenuated, the tips rather sharply reduced but blunt, sometimes pro- 
longed to form a rhizoid; polysporangia borne in special, densely 
branched parts of thallus, the branches short, irregular, bearing groups 
of alternate, sessile, spherical polysporangia about 60 » in diam., 
containing 32 (?) spores; cystocarps subspherical, about 90 in diam., 
with several low, irregular lobes, borne in densely branched fertile parts 
of thallus similar to sporangial ones. 

Type: Holotype is E. Y. Dawson 3774, Jan. 9, 1947, in Herb. 

Beaudette Foundation. 

TYPE LOCALITY: Salina Cruz, Oaxaca, Mexico. 

ADDITIONAL MATERIAL: D. 3783, D. 3814a, Salina Cruz, Oaxaca. 

Haloplegma mexicanum Tay]. 
Taylor 1945, p. 262, pl. 86, fig. 1. 

Plants to 10 ecm. tall, tufted, rose-pink above, discolored below, 

flabellately expanded, the branching irregularly alternate from the 
margin, the branches crenate to irregularly pinnately lobed or again 
branched, spongy throughout, above very thin and delicate, but below 
thicker; internally consisting of branched, uniseriate, longitudinal 
filaments supporting a network of filaments in quadrilateral mashes 
which at the surface of the plant bear groups of erect, sharp-tipped, 
free, alternately branched filaments 7-8 cells in length, the cells 1-2 
diameters long, 25-35 ». in diam. (from Taylor). 

Type: Taylor 39-644, May 9, 1939, in Herb. A. Hancock 
Foundation. 

Type LocaLity: Dredged from a bottom of coralline and other 
algae at Hancock Station 970, Isla Maria Magdalena, Islas Tres 
Marias, Mexico. 

Lejolisia colombiana Tay]. 
Pl. 17, fig. 1-5 

Taylor 1945, p. 265, pl. 4, fig. 3-10 

Thalli small, tufted, the basal filaments creeping, to 24 » in diam., 

the branches chiefly erect, to 3-5 mm. tall, little tapered, about 18 

in diam., the cells about 100 p» long below, 70 » long above, simple 
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or sparingly branched, the branches erect, the apical cells long, obtuse; 

sporangia unilateral on the erect branches, on 1-2-celled, upcurved 
pedicels, tetrahedral, oval, about 28 ». in diam., 42 » long; spermatangia 

in clusters terminating the erect axes or lateral branchlets, the clusters 
cylindric-oval, (80) 100-115 u long, 35 » in diam.; cystocarps terminal 
on the erect branches or few-celled lateral branchlets, the pericarp-like 
investment turbinate, to 175 p» in diam., 150 p» long (to 138 pw long, 110 
p. wide in Mexican specimens). (modified after Taylor). 

Type: Taylor 34-495B p.p., Feb. 12, 1934, in Herb. A. Hancock 

Foundation. 

TyPE Locality: Forming tufts, Isla Gorgona, Valle, Colombia. 

MEXICAN DISTRIBUTION: Baja Calif—D. 332lb, Cabeza Ballena; 

D. 3239, 3265, Punta Palmilla; D. 3106, Cabo Pulmo. 

Tiffaniella saccorhiza (S. & G.) Doty & Mefiez 
P. 16, fig. 2 

Doty & Mefiez 1960, p. 135-144, fig. 1-4. Spermothamnion saccorhiza (Setchell 
& Gardner) Feldmann-Mazoyer 1942, p. 16. Pleonosporium saccorhiza Setchell 
& Gardner 1930, p. 168. 

Thalli monosiphonous, uncorticated, consisting of an extensive, 
branched, creeping portion attached to the host by numerous penetrating 
rhizoids from below, and of erect axes arising from the creeping portion; 
erect parts 2-3 mm. high, subdichotomously branched, 26-30 » in diam. 
at the base, tapering but very slightly to the blunt apices; cells 8-12 
diameters long; rhizoids prolonged, pink colored, consisting of single 
cells 300-500 » long, very much swollen in the middle, terminating in 
an irregularly saccate swelling; polysporangia sparse, 2-3 arising on 
short branches in the lower and upper parts of the plant, spherical to 
slightly elongated, on l-celled pedicels, 75-85 jm in diam., with 

approximately 32 spores and with thick walls; spermatangia borne on 
solitary, terminal stichidia from the lower parts of erect systems; 
carpogonial branches subterminal, the gonimoblast without a conspicuous 
central fusion cell. 

Type: H. L. Mason 37, April, in Herb. California Academy 
of Sciences (173630). 

TYPE LOCALITY: Growing on Codium sp., Isla Guadalupe, Baja 
Calif., Mexico. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 10040 (on 
Codium fragile, D. 10292 (on C. hubbsii, “Velero Point” about 10 mi. 
west of Punta Malarrimo. 

This segregate from Spermothamnion shows many resemblances to 
S. snyderae, and the basis of generic distinction has not yet been well 
tested. 
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Spermothamnion snyderae Farl. var. snyderae 
Pl. 16, fig. 3-5 

Farlow 1899, p. 74; Dawson 1945, p. 67; Dawson 1949, p. 220; Dawson 1950, 
p. 155, fig. 24-25; Dawson 1951, p. 53; Dawson, Neushul & Wildman 1960, p. 
80, pl. 36, fig. 1-2. 

Thalli 1-3 (5) em. tall, consisting of erect, finely hair-like filaments 

from prostrate filaments attached by rhizoids with discoid ends; erect 
filaments rather sparsely, mostly unilaterally branched, seldom with more 
than 3 orders, 50-110 » in diam., of cells mostly 5-7 (10) diameters 

long; branches of successive orders of approximately the same breadth, 
the ultimate ones about 0.7 times the diameter of basal ones; cystocarps 
without an involucre, forming a loose terminal cluster 350 » in diam.; 

tetrasporophytes with polysporangia only, these borne terminally on 
short, simple or compound branchlets in lower and middle parts of 
erect filaments; polysporangia broadly ellipsoidal, 95-130 « long, 75-120 
pw in diam., with 8-32 (usually 12-16) polyspores; spermatangia 
forming cylindrical, compact, sessile heads about 150 pw long, 50 p» in 
diam. arranged in short adaxial series on 5-7-celled, incurved, fertile 
branchlets in middle and upper parts of plants. 

Type: Not specifically designated, represented by collections 
of Mrs. Snyder, Mrs. Bingham, Mr. Cleveland, in the Farlow Herbarium 
of Harvard University. 

Type LocaLity: Not specifically designated: “Santa Cruz, Santa’ 
Barbara, San Diego, Calif.” 

MEXICAN DISTRIBUTION: Pacific Baja Calif — D. 242, 279, Cooper 
823, near Punta Descanso; D. 101, Cabo Colnett; D. 8890, Punta Baja; 

Williams 5/24/46, Isla San Martin; D. 10550, Punta Norte, Isla Cedros; 

D. 2847, near Punta Santa Rosalia; D. 13351, Punta Thurloe; D. 9538, 

Punta Abreojos; D. 9213, 9173, Bahia Asuncion; D. 13291, Isla 

Margarita. Gulf of Calif—bD. 852, Isla Jorge; D. 759, Isla Patos; D. 
717, Puerto Libertad; D. 610, Ensenada de San Francisco. 

The Gulf of California specimens are generally smaller and more 
delicate than those from the outer coast and have usually solitary, 
pedicellate polysporangia rather than groups of two to six, but inter- 
mediate conditions have been observed along southern Pacific Baja 
California which indicate that the range of the species extends into the 
cooler, northern Gulf of California and includes these more delicate 

forms. In that region the plant seems to be a winter annual, for, from 
Guaymas to Isla Jorge, it has been found only in February. 

Spermothamnion snyderae var. attenuata var. nov. 
Varietas speciei similis sed tenuior, 1 cm. alt., axibus infra 50-80 uw diam., 

supra ad 15-12 yw diam. attenuatissimis factis. 
Like the species but more delicate, 1 cm, high, the axes 50-80 pw in 

diameter below and becoming remarkably attenuated to 15-12 mw in 
diameter above. 
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Type: Holotype is E. Y. Dawson 8587, Dec. 20, 1949, in Herb. 
A. Hancock Foundation. 

TYPE LOCALITY: Intertidal at —1.7 foot tide level, 2.5 miles north 

of South Bluff, Isla Guadalupe. 
ADDITIONAL MATERIAL: D. 8227, dredged, 6-20 m., South 

Anchorage, Isla Guadalupe. 

Working Key to the North Pacific Species of Ceramium 
1. Thallus completely corticated throughout ..........scsseeees 2 
1. Thallus with nodal cortication for the most part continuous, 

but at least in some part with ecorticate internodal spaces, or 
the cortex thin and loose over internodes ..........:ccceseseeseneeseees 13 

1. Thallus with cortication only at the nodes, or with uninter- 
rupted cortication only in older, lower parts or on reproductive 
Brameliesy Aish cei once ee acct saa tartan cae Ree Mca rs nce sues ceneamnenereres 14 

2. Thallus bearing deciduous or persistent spines on apices 
or on short lateral brarmclies))=.--sccsts:ccccee-cseaeanstoneeesanacceeres 3 

Doni sppmmmes | alosenbytssss.utasasse ese sp ese tense eta ce cease thers sanneeenaceeneteenetoans 4 

3. Sharp unicellular spines present at apices or terminating short 
Jatteral:toranchlets, te.ss.c.ssecettourenteseroastores C. horridum S. & G. 

3. Two or more multicellular spines terminating mature apices 
Oni maw Grelateral DraMChes: 2:0. :c-crnsnacoanescesor) scesteseesnat onenenaeaswertas 
vaste cbetiecelsorocmeadcenactont C. pacificum (Collins) Kylin (in part) 
4. Plants bearing conspicuous sickle-shaped swollen branch- 

Vets ee casieee ty nue ts acnostten tee eer tacetcraavee Sena ss oes C. hypnaeoides 
(J.Ag) Okam. (Campylaephora hypnaeoides J. Ag.) 

4. Plants without sickle-shaped branchlets ..........cccsesseseeseees 5 

5. Cortical cells, at least for the greater part, in distinct longitu- 
dinal rows; with gland cells in the nodal cortex ..........:00 
AN DU Dhaest A Ae OR OE C. eatonianum (Farl.) DeToni 

5. Cortical cells not in distinct longitudinal rows; gland cells 
AUDSEME cSessteres cave sutese sate n ee bacvatetesasaeerustess ceecesdstase sesccbacestereretye enact 6 

6. Plants large (10-15 cm.) with special whorls of fertile 
PamMula,. WElLOWA gies ccd ccntecponee daneuhan lattes C. boydenii Gepp 

6. Plants smaller, without special whorls of fertile ramuli ...... 7 

7. Plants with penetrating, bulb-tipped, pigmented rhizoids ........ 
Ba durtenmobostoneeuestecsetececsal tak hoe ne eee C. codicola J. Ag. 

7. Plants. without bulbous, rhizoids<....:::.0:.00--.ccsecssscssczaesrnarpecsteaces= 8 
8. Plants robust, the cortex 200 p thick or more ...........0 9 

8. Plants not especially robust; cortex much thinner ........ 10 

9. “Plants. creepinigg aio. citac eseeereeseeccese oes C. obesum Dawson 

0.) Plants cerects(epiphay tic! fcr) stueerstoesseeeceerees C. crassum Okam. 
Sitvshodateonteteneeesys (Campylaephora crassa (Okam.) Nakamura) 
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10. Branching sparse; nodes not evident ...........ccsssseccseess 
Foe eee Py CeO She wet ne, ee C. howellii S. & G. 

10. Branching more or less abundant; nodes evident ........ 

Apices more or less incurved; with many proliferous branches, 
but these not congested in upper Parts .........csesseccesesreseeeeres 

SOE Satie stawcebecgesses C. pacificum (Collins) Kylin (in part) 
(Note that C. kondoi Yendo em. Nakam. keys out here and is 
distinct from both C. pacificum and C. rubrum (Huds.) Ag.) 
NSEC ESe SEVEN Eth = seers skucctesdeavacict oicoes<atvawsonupswkeeesnutoadintsenms comeneed 

12. Plants 15-25 mm. high; apices divergent; with many 
short proliferous branches densely congested above ........ 
ER eee eee et tae scacetosteuseensieae? C. viscainoense Daws. 

12. Plants 2.5-10 cm. high; apices not particularly divergent; 
branches not especially congested above .........:c:cceeees 
PE re cei ranicat ss eBeiveesiavbaasadeo'’ C. japonicum Okam. 

Cortical bands only slightly separated above, covering the 
expanding internodes below by basipetal growth, but the 
secondary cortication thin, loose, often incomplete; with many 
proliferous branchlets. ..............00 C. washingtoniense Kylin 
(C. hoodii Taylor keys out here and is remarkably similar to 
C. washingtoniense despite wide geographic separation) 

Nodal cortication discontinuous, particularly so in lower parts, 
usually continuous above or irregularly discontinuous; usually 
with conspicuous proliferous branchlets .............:cscssesseseeseeseeees 
Se a a A DE A MEER RO SG C. sinicola S. & G. 

14. Plants bearing conspicuous multicellular spines ............ 

14:) Plants’ without Conspicuous: SPINES © 11 .0i.c.cs0ctecnseneererser 

Spines mainly abaxial, more or less deciduous ........:..:ceeeeee 
Soe R cece ceatek covbinadenncusaptuos seshueccecsepuveeteoanteds C. paniculatum Okam. 

Spines whorled atthe nodes, persistent .................sccscoscetsassees 
een oe tater see arose ater cae eenar cichntidvenckcabsets 1. C. hamatispinum Daws. 

16. Cortical bands showing conspicuous basipetal and (or) 

Acropetal Secondary PLOWER. <c..cchc<..-cacenmac-ssasduncoe uenaceneve 

16. Cortical bands without conspicuous basipetal or acropetal 
SCEGM GAT) CLOW EM a soctsshunoscs<arunaenasctssiswnestnsauaheanaemasesevoatevpeses 
(But see C. personatum which has in part basipetal 
rhizoidal cells.) 

Tetrasporangia immersed within the cortical band ................ 
Deh EL cst a ede casshauzedhpnacenmeutan tvdtadcar vat wee: C. evermannii S. & G. 
Tetrasporangia projecting from the cortical band. ................ 
LRG. amt enc ore opr E RADY Por naar atin Pr DEDSE C. californicum J. Ag. 
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18. Cortical cells arranged in distinct horizontal and vertical 
rows, in lower two-thirds of modes <Jo.0..co:4.seceeesesssceeeeees 
Headset eS date satel caaecnevs cates aeeiete C. recticorticum Dawson 

18. Cortical cells not arranged in vertical rows ..........:0:e00+ 
Branching sympodral 0. Jscc.cc.<eestec: C. sympodiale Dawson 
Branching dichotomous or irregular, but not sympodial ........ 
20. Outer cortical cells of nodal band separated into two 

groups by a horizontal clear space usually at about the 
lower third of the node; tetrasporangia involucrate ........ 

20. Outer cortical cells of nodal band not clearly divided 
into two groups; tetrasporangia immersed, involucrate 
OK Wake dn oso n.scs acsccasanscenconneveoecesnaseycctbes, sacha vast Re Reena 

Nodes of most filaments each bearing, at first abaxially, a 

short, thick, apically rounded, unicellular hair, or these later 

sometimes whorled ..........:..-cssscsserses C. fimbriatum S. & G. 
Nodes without such a specialized hair ..............:cccssssscecsesseeees 
22. Cells of lower portion of divided cortical band distinctly 

and persistently elongated horizontally «0.0.0.0... eseeeeeeee 
Mea C. gracillimum v. byssoideum (Harv.) Feldm.-Maz. 

22. Cells of lower portion of divided cortical band, except 
in young stages, angular, small and not distinctly 
horizontally elongated ................. C. taylorii Dawson 

Tetrasporangia immersed, not individually prominent or 
projecting, although the nodes may be tumid ...............:ce0 
Tetrasporangia naked or involucrate, projecting ..........0 

24. Plants procumbent, with conspicuous opposite branching 
Wa LO Wert pales scr vessccsis ce escecesae oes C. procumbens S. & G. 

24. Plants erect or entangled, without conspicuous opposite 
Ibramehitye. scp c8d cdete: cath Onb ccualbec ete vest conddulaeaactateen cee aeueeees 

Cortical bands narrow, usually less than half as high as wide, 
with a central row of large cells bordered by small ones ........ 
eds sesasubsusuandouess dss ssaneseotsacsadesassasouectoutetees tae C. marshallense Daws. 
Cortical bands thicker, more than half as high as wide, the 

Gels, 2) eta Morn Meee aren esseccscet ncn tte os au ts oaacec tt one ase vecne tees eee 
26. Axes 140-200 » in diam.; cortication relatively complete, 

the nodal bands covering most of axes ...........csceseeeeeeees 
BOS ALY tates ets tL AE C. sinicola S. & G. (in part) 

26. Axes 80-130 » in diam.; nodal cortication truncated 
above and below, the ecorticate internodes prominent .... 

Tetrasporangial nodes tumid, providing a strongly banded 
effect to axes; sterile tips non-forcipate ...............coceoresceoversoees 
Tetrasporangial nodes not tumid, the fertile areas swollen 
but not strongly banded; sterile tips forcipate .............ss0+ 
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28. Branching dichotomous ................ C. nakamurai Daws. 
28. Branching irregular, not dichotomous. ...........csseceeeees 

BEAT te Ta cessSskih  saueatscdvas teavancedessteccenases C. vagabunde Daws. 

Tetrasporangial axes non-forcipate, usually terminally swollen 
Bees Sere MORE Sock cnlse Sadulruea av duteacaatcbaxdoedesaces C. equisetoides Daws. 
Tetrasporangial axes forcipate, the swollen portion well below 
MINED (es erst vcssecescespudececcvd otters vavecaviesosvas'ees C. templetonii S, & G. 
BU Petras poraaeias Naked’ ...../sics.cssacsasocooouscsnputsencatecsteeceesenstues 
30. Tetrasporangia involucrate, at least by bracteate 

FON THRETRES ect eres cscs obec banlecocseus asseanteseadnedacecsecnee veutenseeme ees 

Filaments less than’ 70) jy im tara? 2.5.00... .20-c0ce-o-cnewnssceneovseenatwee 
Ea eres 70-200), pl OT CYAN 6.02. ..:sccsccees ecuvecercsssSbcceoset ersesecteees 

32. Tetrasporangia solitary at the nodes, the involucres 
MURRLRLONAL  voccus <asekotaevacescssasenendcacvase ssseecetsesrdasnaesassceegvencsorssins 

32. Tetrasporangia whorled at the nodes, the involucres 
SATURN ELC AN ee een ac ouss on sene sac cuovssacatsacneen C. camouii Daws 

Tetrasporangia 40-80 » diam.; filaments 40-70 mw diam.; 

cavity of axial cells terminally acute, basally truncate. ........ 
Sacesavecacu sunt sauachashuessesceunvout was ceaesvabvschssvedzssice C. mucronatum Segi 
Tetrasporangia 20-40 » diam.; filaments 30-40 » diam.; axial 
cells symmetrically elliptical .................c00 C. serpens S. & G. 
34. Lower internodes 5-10 diameters long ............:csesesereeeees 

Se op oN ee Sey ae ses ton C. tenerrimum (Mart.) Okam. 

34. Lower internodes mostly 2 diameters long ............:.:00000+ 

Cortical band 1/3 to 1/2 as long as broad; tetrasporangia 
secund, abaxial, sometimes later whorled, conspicuously involu- 
crate throughout; without rhizoidal appendages lying against 
Bie aexdal (Cell ge oie vanecssssessuvesecentssaceentesecss C. mazatlanense Daws. 

Cortical band about 1/2 as long as broad or more ...........0+ 
36. Tetrasporangia initially secund, mainly abaxial, later 

whorled and somewhat involucrate; with descending 
rhizoidal appendages from some of the inner cortical 
eclls. lyimpagainst the axial) cells, .....-2.:.s:ececc<esre-eues--ten0 

a) Ueto) Can SRY Ue ee C. personatum S. & G. (in part) 
36. Tetrasporangia initially secund, mainly adaxial, later 

whorled, slightly involucrate; without rhizoidal append- 
ages from the cortical cells ................ C. gardneri Kylin 

Plants smaller, the lower nodes rarely exceeding 130 pw in 
AMMAR rar see ee ee toe cet Ga cab tase sseusaseowasssobesvensenaeddcbeqs eebcetoencessteer 
Plants larger, the lower nodes 150-450 pw in diam .........eeees 
38. Upper internodes ordinarily less than 3 times as long as 

cortical band; adult nodes of more than 2 tiers of cells.... 

35 

36 

38 

4] 

39 



50 

a9. 

39. 

41. 

Al. 

43. 

43. 

ALLAN Hancock Paciric ExPEDITIONS VOL. 26 

38. Internodes, except near tips, 4-10 times as long as cortical 
band; nodes of only 2 tiers of cells ........ C. affine S. & G. 
(Japanese plants treated by Tokida as C. cimbricum 
Peters. are very similar and perhaps not distinct, but the 
type of that little-know European species was sterile.) 

Lower internodes 2-6 diameters long; nodes often with 
whoriled rhizoids .......:5.20.000-s«< C. tenuissimum J. Ag.? (Japan) 

Lower internodes mostly less than 2 diameters long; without 
whorls. of ‘rhizoids: at the modes. Wie: s.cte-< ern eae eee 
40. Lower cells of cortical band producing descending 

rhizoidal appendanges lying along axial cell wall ............ 
BS RAMEE IER OPER re C. personatum S. & G. (in part) 

AO. SNOb.. as: QbOVE™ wocéce settee ss scasteseatizact eres deel see ae cedn tee ees 
Cortical band consisting of larger, rounded, downwardly 
directed cells in lower part of band, and smaller, angular cells 
in upper part; lower internodes 1.5-2.0 times as long as 
broad; branching distant ........ C. caudatum S. & G. (in part) 
Cortical bands with irregularly arranged, small, angular cells 
on the surface throughout; lower internodes mostly less than 
as long as broad; branching rather dense above ...........:sce0000« 
MA eee abo Sia ef AMUN TERNAL dtd C. zacae S. & G. (in part) 

42. Upper branches reduced in diameter, commonly 100 p» or 
less; tetrasporangia appearing large compared to bearing 
cortical band, 1/4 the diameter of the band or larger .... 

42. Upper branches not much reduced in diameter, com- 
monly over 150 » (to 300 ,); tetrasporangia mostly 
appearing small compared to bearing cortical band ........ 

Older internodes less than as long as broad .........ceseeeeseseeeees 
BREAD DRAG ube Cae DENA BRN SU anlar C. zacae S. & G. (in part) 

Older internodes 1.5-2.5 times as long as broad .............008 
EL alk OM Abe Gabe AVRSIGNL LA MER Bale OT C. caudatum S. & G. (in part) 

44, Apices prominently circinate-forcipate; tetrasporangia 
mainly projecting from adaxial surface of the node or 
sometimes scattered around the entire node ...............004 
desc ccastenne eae harenercnec ree eae sateen C. clarionense S. & G. 

44. Apices not circinate; tetrasporangia whorled, projecting 
from upper half, particularly the upper margin, of the 
cortical Wand "2.2;.20.csccstesesceosances ss tenes C. ornatum S. & G. 

Ceramium affine Setch. & Gard. var. affine 

Pl. 17, fig. 6 

40 

Al 

43 

44, 

Setchell & Gardner 1930, p. 172; Dawson 1944, p. 317, pl. 51, fig. 4; Dawson 
1950, p. 132. 

Thalli 8-12 mm high, epiphytic or entangled, 30-40 ,. in diam, at the 
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base, not tapering perceptibly except from the last 2-3 nodes to the apex. 
dichotomously branched throughout, without proliferous branches, 
attached by rhizoids; apices straight to slightly incurved; internodal 
cells cylindrical, with short conical ends, 30-40 » in diam. below, 24-28 

p above, 4-6 times as long as broad; corticating bands very narrow, 
composed of two or sometimes three rows of rounded cells, the larger 
ones below; tetrasporangia prominent, naked, solitary and secund at 
the nodes, or occasionally whorled, 30-40 , in diam. including the thick, 
hyaline envelope; sexual plants not seen. 

Type: H. L. Mason 36, April, in Herb. California Academy of 
Sciences (173642). An isotype slide is in Herb. A. Hancock Foundation. 

TYPE Locality: Epiphytic on Codium, Isla Guadalupe, Baja 
California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8522, Isla Guada- 
lupe, on Codium. Gulf of Calif —D. 286a-40, Puerto Refugio, Isla Angel 
de la Guarda. 

Ceramium affine var. peninsularis Dawson 
Pl. 17, fig. 9-10 

Dawson 1950, p. 132, pl. 2, fig. 16-17. 

Like the type of the species but twice the size in all vegetative 
dimensions, 60-70 » in diam.; tetrasporangia about 40 » in diam. 

Type: W. Williams, April 27, 1946, in Herb. A. Hancock Founda- 

tion. 

Type LocaLity: Dredged from 4-6 m. depth, Isla Concha, Laguna 
de Scammon, Baja California. 

MEXICAN DISTRIBUTION: Baja Calif—Williams, May 1946, Laguna 
de Scammon; D. 6892, Punta Frailes. 

Ceramium californicum J. Ag. 
Pl. 20, fig. 4 

J. Agardh 1894, p. 45; Dawson 1950, p. 123, pl. 3, fig. 18; Dawson 1945, 
p. 62, misidentified as C. evermannii. 

Thalli 2-3 cm. high or more, attached by a disc supplemented by 
rhizoids, 400-600 » in diameter in the lower parts, openly dichotomously 
branched below with frequent proliferous branchlets, more densely 
branched above; axes gradually reduced to somewhat forcipate tips, 
corticated only at the nodes above, the bands 0.5-0.7 times as high as 
wide, of small, irregular angular cells, truncate above and below, the 

bands in lower parts extending themselves by acropetal and basipetal 
secondary growth; tetrasporangia prominently emergent, at first adaxial, 
later tending to be whorled, the fertile cortical bands little distorted; 

spermatangia covering more or less completely the inner cortical bands 
of upper branches; cystocarps not seen. 

Type: No. 31 of Farlow, Anderson and Eaton, Algae Exsiccatae 
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Americae Borealis, copy in the Agardh Herbarium, Lund, Sweden. 

TYPE LOCALITY: Coast of California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 5164, 5183, 6494, 

Cabo Colnett; D. 1167, 1213, Punta Baja; D. 1510, Punta Santa 

Rosalia; D. 9138, Bahia Asuncién; D. 9509, Punta Abreojos; D. 6711, 

Bahia Magdalena. 

Ceramium camouii Daws. 
Pl. 47, fig. 8; Pl. 18, fig. 1-2 

Dawson 1944, p. 319, pl. 51, fig. 2-3; Dawson 1950, p. 129; Dawson 1957a, p. 8. 
Thalli 3-4 mm. high, sparingly dichotomously branched, with 

occasional secondary lateral branches, 30-40 » in diam., corticated only 
at the nodes; apices not forcipate, with a conspicuous terminal cell, with 
many slender, early-deciduous hairs; cortical bands separating early, 
usually conspicuously tumid, composed of 2-3 rows of cells, the inter- 
nodes soon reaching 100-150 » long; tetrasporangia in whorls, emergent 
from open, hemispherical, tumid, cortical involucres about 125 p broad; 

sexual plants not seen. 

Type: E. Y. Dawson 737-40, July 18, 1940, in Herb. A. Hancock 
Foundation (55). 

TYPE LocALity: Among other minute algae scraped from littoral 
rocks, Isla Turner off Isla Tibur6én, Gulf of California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—Hollenberg 2545, 
Bahia de Todos Santos near Punta Banda; D. 16171 (Limbaugh) Rocas 

Alijos, Gulf of Calif—D. 1751, Bahia Bocochibampo, entangled with 
Centroceras; D. 3467, La Paz, entangled with Polysiphonia. 

Ceramium caudatum  Setch. & Gard. 
POM ties ae ble 20k tip 

Setchell & Gardner 1924, p. 776, pl. 27, fig. 55-57; Dawson 1944, p. 317; 
Dawson 1950, p. 134; Dawson 1959, p. 30. Ceramium avalonae Dawson 1949, 
p. 17, pl. 5, fig. 31, pl. 14, fig. 56; Dawson 1950, p. 133, pl. 3, fig. 25-26. 

Thalli minute, creeping or entangled among other algae, (2) 4-12 
(15) mm. high, attached by rhizoids from the nodes, 70-100 » in diam., 

or in some forms 180-200 u in diam. at lower nodes and reduced above; 
filaments corticated only at the nodes; apices forcipate; internodes 20-30 
p long above, 80-300 » long below (1.5-2.5 diameters) ; nodal bands 
projecting only slightly, consisting in younger parts of larger, rounded, 
downwardly directed cells in lower parts of band and smaller, angular 
cells in upper part, the angular cells in older bands tending to extend 
down over the larger, rounded cells; tetrasporangia commonly caudate, 
especially in young stages, or ovoid at maturity, 55-70 in diam., 
projecting, naked, abaxial, 1 or a few at a node; cystocarps subterminal, 
about 120 » in diam., surrounded by long, overarching branchlets; 
spermatangia not seen. 
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Type: Marchant 48b, May, in Herb. University of California, 

Berkeley. 
TYPE LocaLity: Floating among other algae, Eureka, near La Paz. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—Hubbs 12/7/46, 

D. 8524, Isla Guadalupe; D. 8792, Bahia San Quintin. Gulf of Calif.— 
D. 3480, Bahia Empalme; D. 857, Isla Jorge; D. 10991, 10988, Bahia 

de San Francisco; D. 18780, D. 18769, Puerto Escondido; D. 10894, 

Bahia Topolobampo. 
This is apparently a species of infrequent occurrence and has been 

confused and redescribed as C. avalonae from southern California 
because of the disjunct distribution and variation of the cortical-band 
morphology between younger, smaller and more luxuriant plants. The 
abaxial, usually caudate tetrasporangia and the pendant appearance of 
the larger, lower cells of younger cortical bands are distinctive. The 
Setchell & Gardner illustrations of the cortical bands of the type were 
not accurately drawn and do not indicate the distinctive cell arrange- 
ments. 

Ceramium clarionense Setch. & Gard. 
Pl. 18, fig. 5-6 

Setchell & Gardner 1930, p. 170, pl. 7, fig. 25-27; Dawson 1950, p. 134, 
pl. 4, fig. 29; Dawson 1957, p. 8. 

Thalli to 1 cm. high, partially creeping and attached multicellular 
rhizoids, often producing a green iridescence in life; erect parts’ 
160-250 « in diam., regularly dichotomously branched with strongly 
circinate apices; cells of central axis slightly longer than broad below, 
diminishing in length upward; cortication of variable extent, the inter- 

nodes sometimes so narrow above as to be little more than lines, 

commonly 40-60 p above, lengthening to 150-200 » below; cortical bands 
usually a little more than 1/2 as long as wide, truncate above and 
below, sometimes becoming tumid in lower parts, consisting of a central 
inner row of rotund cells 15-18 » in diameter and an outer layer of 
irregularly arranged, more or less angular cells mostly about 10 w in 
maximum dimension, provided, external to the cortical cells, with small, 

deeply staining globules (“gland cells”) and sometimes also with short 
hairs; tetrasporangia numerous, emergent, usually naked, scattered 
adaxially or all the way around the node without cortical modification ; 
spermatangia surrounding the nodes, 1.5 » in diameter; cystocarps borne 
in the axils of the dichotomies, naked, variously lobed. 

Type: H. L. Mason, 75, June, in Herb. California Academy of 

Sciences (173620) 
Type LocaLity: Growing on Codium, Isla Clarion, Revillagigedo 

Arch., Mexico 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8609, 8377, Isla 

Guadalupe; D. 1393, Desembarcadero de Miller; Williams 5/14/46, 
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Isla Cedros; Wiliams 4/30/46, Laguna de Scammon; D. 16185a 
(Limbaugh), Rocas Alijos; D. 13382, Bahia de Santa Maria, Isla 

Magdalena. Gulf of Calif—D. 679, Puerto Liberated; D. 850, Isla 
Jorge; D. 745, Isla Patos; D. 1018a, Isla Partida; D. 612a, Ensenada 

de San Francisco; D. 7028, Isla Espiritu Santo; D. 6800, Cabeza 

Ballena near San Lucas; D. 10964, 10944, 10909, Bahia Topolobampo. 

Nayarit—D. 3696, Mira Mar. Oaxaca—D. 10764, 10767, Salina Cruz. 

Ceramium codicola J. Ag. 
Pl. 19, fig. 5-6, Pl. 20, fig. 5 

J. Agardh 1894, p. 23; Dawson 1950, p. 117, pl. 1, fig. 6. Ceramium 
codiophila Setchell & Gardner 1937, p. 89, pl. 8, fig. 23-24; Dawson 1944, p. 318 
(in part); Dawson 1945a, p. 25; Dawson 1951, p. 53. 

Thalli epiphytic on Codium, usually 1.0-2.4 cm. tall, consisting of 
a tuft of irregularly dichotomous axes from a basal mass of penetrating, 
pigmented rhizoids with inflated, bulbous tips; axes completely corti- 
cated, with inconspicuous differentiation of cortication tissue between 
nodal and internodal portions, the axial diameters tending to be greatest 
in mid-parts, the tips somewhat forcipate; short proliferous branchlets 
often frequent; tetrasporangia completely embedded in more or less 
swollen fertile axes, scattered or whorled, spherical, 35-40 » in diam.; 

cystocarps borne at the last two or three dichotomies of branches, 
surrounded by involucral branchlets; spermatangia not seen. 

Type: Not designated, but probably an Anderson collection in 
the Agardh Herbarium, Lund, Sweden. 

TYPE LOCALITY: Santa Cruz, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8130, H. W. 
Clark 229 (type of C. codiophila), Isla Guadalupe; D. 8864, Punta 

Baja; D. 2838, Punta Santa Rosalia; D. 10508, Punta Norte, Isla 

Cedros; Howell 20b, Bahia San Bartolomé; D. 9083, Islas San Benito. 

Ceramium eatonianum (Farl.) De Toni 
Pl. 19, fig. 1-2 

De Toni 1903, p. 1493; Dawson 1950, p. 117; Dawson 1945, p. 62-67; Taylor, 
1945, p. 271; Dawson 1949, p. 223; Dawson 1950b, p. 68; Dawson 1951, p. 53. 
Centroceras eatonianum Farlow 1875, p. 373. 

Thalli 1-4 (10) ecm. tall, purplish-black, dichotomously branched 

but appearing as if distichously pinnate, the branches + divergent at 
angles of 20-40°, acute, non-forcipate, without short proliferous branch- 
lets; axes completely corticated, somewhat constricted at the nodes, the 
internodal corticating cells tending to be in vertical rows; nodal portion 
of corticating tissue with gland cells; tetrasporangia completely im- 
mersed in the cortex; cystocarps lateral, subhemispherical, 350-550 
py diam., without involucral branches (modified from Smith). 

Type: Evidently represented by a collection by E. Hall in the 
Farlow Herbarium, Harvard University. 
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TYPE LOcALITY: “West Coast” of U.S., but not specifically 
indicated. De Toni’s indication would suggest that it is Oregon. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 77-45, Punta 
Descanso; D. 13-45, Cabo Colnett; Taylor, 34-648, Isla Cedros; D. 1142, 

1298, 8702, 8883, Punta Baja; D. 1379, Desembarcadero de Miller; 

D. 1426, 1513, 2918, Punta Santa Rosalia; D. 7267, 13418, Isla Mag- 

dalena. 

Ceramium equisetoides Daws. 
PIP W9s he: 

Dawson 1944, p. 320, pl. 51, fig. 1; Dawson 1950, p. 128. 
Thalli 8-15 mm. high, 80-100 » in diam., primarily dichotomously 

branched, the young sterile apices usually forcipate, with frequent 
secondary monopodial branches, corticated only at the nodes; cortical 
bands 0.5-0.75 times as long as wide, non-tumid, truncate above and 

below, composed of a row of larger, median sub-surface cells and a 
surface layer of irregularly arranged angular cells mostly under 10 pu 
in maximum diameter; internodes very short above, reaching 200 » in 
the lowermost parts; tetrasporangia immersed in swollen terminal por- 
tions of the main or lateral branches which are non-forcipate, usually 
a single whorl at each node; shorter lateral tetrasporangial branches 
resembling the strobili of Equisetum; spermatangia completely covering 
terminal ramuli, or, if internodes are early elongate, in verticillate tufts; . 

cystocarps unknown. 
Type: E. Y. Dawson 479-40, January 1940, in Herb. A. Hancock 

Foundation (56). 
Type LocALity: Puerto San Carlos, near Guaymas, Sonora, 

Mexico. 
MEXICAN DISTRIBUTION: Gulf of Calif—D. 7206, 7238, Bahia 

San Francisco, near Guaymas; D. 21697, Bahia Empalme; D. 6931, 

near La Paz. 
In the absence of adequate material of C. templetonii S. & G. from 

the Galapagos Islands it is not clear how these two species differ. The 
tetrasporangial axes in C. templetonii appear to become swollen well 
below the forcipate tips, while those of C. equisetoides are terminally 
swollen to acute tips. However, a specimen from Bahia Agua Dulce, 
D. 911, appears to agree with C. templetonii in its tetrasporangial 
branches, but otherwise with C. equisetoides. Further collections in both 
the Gulf of California and the Galapagos Islands are needed. 

Ceramium evermannii Setch. & Gard. 
Pl. 21, fig. 3-4 

Setchell & Gardner 1930, p. 169, pl. 8, fig. 28-29; Dawson 1950, p. 123. 

Thalli 4-6 cm. high, flaccid, 390-410 » in diam. in the basal re- 
gion; main branches dichotomous, arising by longitudinal splitting 
of the apical cell, with numerous proliferous branches of limited growth 
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arising from the large nodal cells; apices forcipate and much incurved; 
cells of the axial filament 1.5-2.0 times as long as broad below, slightly 
swollen at the end; corticating bands at the nodes wide, covering about 
3/4 of each internode below, almost completely covering these in the 
ultimate ramuli; corticating bands asymmetrical with respect to the 
nodes, considerably more than half being below and composed of close- 
fitting, approximately isodiametric cells forming about four fairly well- 
defined whorls, while the upper part of the band is composed of cells 
which elongate vertically and are without definite arrangement in 
whorls; trichoblasts long, numerous, bulbose at the apices when young; 

tetrasporangia immersed within the band, arising on all sides, 55-65 
in diam.; cystocarps and spermatangia unknown (after Setchell & 
Gardner). 

Type: H. L. Mason 82, April, in Herb. California Academy 
of Sciences (173621). 

TyPE LocaLity: Among other small algae, Guadalupe Island, 
Mexico. 

MEXICAN DISTRIBUTION: Known only from the type. 

Ceramium fimbriatum Setch. & Gard. 
PI 19, he 3: Pl 90, fie 67 

Setchell & Gardner 1924, p. 777, pl. 26, fig. 43-44; Setchell & Gardner 
1937, p. 88, pl. 7, fig. 18; Dawson 1944, p. 317; Dawson 1950, p. 123; Dawson 
1951, p. 54; Dawson 1959, p. 30. 

Thalli minute, partially creeping or entangled, to 1 cm. in extent, 
the filaments 80-100 » in diam., regularly dichotomous, corticated only 
at the nodes, the lower, or prostrate parts provided with numerous 
rhizoids from the nodes; cortical bands about 1/2 as long as wide, 
divided by a clear line in the lower third into two parts, composed 
of irregularly angular cells, provided with a whorl of short, thick, de- 
ciduous or semi-permanent hairs 40-50 yp long, 20-25 » in diam.; in- 
ternodes 25-30 » long above, rapidly lengthening to 300-400 uw below; 
apices forcipate; tetrasporangia spherical, 55-65 » in diam., whorled 
within swollen cortical involucres; sexual plants not known. 

Type: Marchant 87a, May, in Herb. University of California, 

Berkeley. 

TyPE LocaLity: Floating, Eureka, near La Paz, Baja California, 

Mexico. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—Hollenberg 2571, 

Punta Banda; D. 1407, Punta Santa Rosalia; Williams 4/24/46, 

Laguna de Scammon; D. 10502, 12 mi. east of Punta Eugenio. Gulf 
of Calif—D. 202-40, Puerto Refugio, Isla Angel de la Guarda; D. 
160-40, Isla Tiburén; D. 413a-40, Isla Pond; D. 753-40, Isla Turner; 

D. 10987, Ensenada de San Francisco; D. 18765, Puerto Escondido; 



No. I DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO 57 

D. 18811, Isla Monserrate; D. 561b-40, Bahia Agua Verde; D. 565b-40, 

Isla Espiritu Santo; Johnston 618b, San Jose del Cabo, 40 m.; D. 

10936, Bahia Topolobampo; D. 6826, Cabeza Ballena, near San Lucas; 

D. 3596, Mazatlan. Guerrero—D. 3842a (Hubbs), Acapulco. 

This species is closely related to the group of plants, including 
Ceramium recticorticum. C. gracillimum var. byssoideum and C. taylorii, 
in which the tetrasporangia are whorled and involucrate and in which 
the cortical band is divided at about the lower third into two dis- 
tinct parts. In C. fimbriatum the cells of this lower cortical part are 
often horizontally elongated. 

Ceramium gracillimum var. byssoideum (Harv.) G. Mazoyer 
BLOOO) fig 19-3. PI Ot, fp 93 

G. Mazoyer 1938, p. 323; Dawson 1956, p. 53; Dawson 1959, p. 30 
Ceramium byssoideum Harvey 1853, p. 218. Ceramium masonii Dawson 1950, 
p. 126, pl. 2, fig. 11-12. Ceramium transversale Collins & Harvey 1917, p. 145, 
pl. 5, fig. 29-31; Setchell & Gardner 1930, p. 170, pl. 7, fig. 23, 24. Ceramium 
gracillimum as interpreted by Dawson 1944, p. 319. 

Thalli epiphytic, attached by rhizoids from the nodes of semi- 
prostrate or entangled lower filaments, to 4-5 (or 10) mm. high, 40-50 

pw in diam., above, 60-80 in diam. below, corticated only at the nodes, 

without secondary cortical expansion; branching apparently alter- 
nate, the apices non-forcipate, slightly incurved; internodes long below, — 
to 5 times the nodal diameter; cortical bands divided in their lower 

third by a clear line, consisting in the upper two thirds of larger, angular 
cells cutting off a few smaller, superficial cells, the lower third of 1-2 
tiers of horizontally elongated cells, sometimes provided with + 
abundant gland cells; tetrasporangia solitary to whorled, borne within 
the cortical band which is modified by their growth to form an 
involucre; spermatangia in whorled tufts at the nodes. 

Type: A collection by W. H. Harvey epiphytic on 
probably in the Harvey Herbarium, Dublin, Ireland. 

TYPE LOCALITY: Key West, Florida 
MEXICAN DISTRIBUTION: Pacific “Baja Calif—D. 8511, 8525, 

Hubbs 46-144, Mason 83, Isla Guadalupe; Williams 5/14/40, Isla 

Cedros; D. 6631, Isla Margarita. Gulf of Calif—D. 11019, Bahia San 
Carlos; D. 470, Bahia Bocochibampo; D. 3518, Ensenada de San 

Francisco; D. 6730, Punta Frailes; D. 3166, near Cabo Pulmo; D. 

3442, 3417, La Paz; D. 6756, 6770, Cabeza Ballena. Guerrero— D. 
3879, Acapulco. 

73 : ” 
gorgoniae, 

Ceramium hamatispinum Daws. 
Pl. 22, fig. 2-4 

Dawson 1950, p. 122, pl. 3, fig. 20-22. 

Thalli forming entangled masses amid small, mat-dwelling algae, 
the filaments 90-130 » in diam., or 50-70 in young parts, irregularly 
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and distantly dichotomously, divergently branched, corticated only at the 
nodes; apices circinate; nodal cortex 40-60 » long, of irregularly ar- 
ranged, small angular cells, bearing a whorl of 5 6, usually 3-celled, non- 

deciduous, stout spines 30-50 » long with sharp, usually hooked tips, the 
hook directed basally; internodes elongating early, becoming 100-250 p» 
long in older filament parts; nodes occasionally with slender, accessory 
rhizoids; secondary cortical expansion essentially absent; reproduction 
not seen. 

Type: E. Y. Dawson 3706, December 20, 1946, in Herb. A. 

Hancock Foundation 
TyPE LocALity: Intertidal, Mira Mar, south of San _ Blas, 

Nayarit. 
MEXICAN DISTRIBUTION: Nayarit—D. 10874, Mira Mar. 

Ceramium horridum Setch. & Gard. 
Plea fod 

Setchell & Gardner 1924, p. 777, pl. 26, fig. 49-50, pl. 79; Dawson 1944, p. 318; 
Dawson 1950, p. 116. 

Thalli 6-8 cm. high, completely corticated throughout, dichotomously 
branched, the branches gradually attenuated from about 500 yw in the 
lower parts, the tips at first forcipate, ultimately terminating in divari- 
cate, unicellular spines, such spines also terminating short lateral 
branchlets; lower parts more or less abundantly provided with short 
lateral branchlets tending to be whorled at the nodes; cortical cells 
angular, tending to be arranged in longitudinal rows; tetrasporangia 
immersed without definite order in fertile bands at the nodes of main 
axes and of short lateral branchlets, about 30 » in diameter; sexual 
plants not seen. 

Type: Marchant 91, May, in Herb. University of California, 

Berkeley. 

TYPE LOCALITY: Cast ashore, Guaymas, Sonora, Mexico. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 256-40, Puerto Re- 
fugio, 12-22 m.; D. 427-40, 430-40 Isla Pond; D. 143-40 Isla Tiburon, 

4-32m.; D. 6965 (AHF Sta. 526-30) Los Mangles, Isla Carmén; D. 
6926 Isla Espiritu Santo. 

Ceramium howellii Setch. & Gard. 
PIS 21 higs ACP 322. tig at 

Setchell & Gardner 1937, p. 88, pl. 6, fig. 14. 

Thalli up to 15 mm. high, 180-350 y in diam., attached by rhizoids, 

partly prostrate and partly erect, with relatively sparse secund branching 
from the prostrate filaments, with irregularly alternate, sparse, mostly 
short branches from the erect filaments; growing apices tending to be 
adaxially curved to hooked, narrowly tapered; axes completely corticated 
throughout with no superficial indication of nodes; corticating cells 
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+ angular, (4)-7-12 » in diam., without definite arrangement, essen- 

tially in a single layer; central filament of large, cylindrical cells 
tending to be shorter than broad; tetrasporangia completely embedded, 
numerous, irregularly scattered but aggregated in + distinct bands cor- 
responding with the nodes of both main and lateral branches, the fertile 
axes to 600 » in diam; spermatangia covering upper part of the thallus; 
cystocarps lateral, surrounded by several clasping involucral branches 
(modified from Setchell & Gardner) . 

Type: J. T. Howell 379, June 2, in Herb. California Academy 

of Sciences (236527). 

TYPE LocaLity: On rocks, southeast side of Narborough Island, 
Galapagos Archipelago. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8266 (65-75 m.), 

D. 8425 (45-55 m.) Isla Guadalupe. Gulf of Calif— D. 6992, Bahia 
Salinas, Isla Carmén (2-30 m.). 

These specimens, though sterile, are somewhat larger and more 
luxuriant than the type, but otherwise correspond well with the Gala- 
pagos material. Setchell and Gardner describe the tetrasporangia as 
without definite order in somewhat swollen lateral branchlets. In the 
luxuriant Bahia Salinas specimen the tetrasporangia are embedded at the 
nodes in both main and lateral branchlets, forming fairly distinct bands, 

but irregularly scattered within the bands. 

Ceramium mazatlanense Daws. 
Pl) 93 fie 19 

Dawson 1950, p. 130, pl. 2, fig. 14-15; Dawson 1954a, p. 6. 

Thalli epiphytic, 3-4 mm. (up to 1 cm.) high, attached by rhizoids 
from the ventral surface of a prostrate, basal part of a filament; erect 
filaments 90-100 (150) w in diam., rather irregularly dichotomously 
branched, corticated only at the nodes, without secondary cortical 

expansion; apices forcipate, sometimes circinate; cortical band very 

short, 25-30 » long, consisting of angular cells 7-25 » in greatest diam., 
the largest below and beneath, often bearing numerous fine hairs; in- 
ternodes elongated below, sometimes to 200 »; tetrasporangia borne in 
prominently projecting, abaxial, secund cortical involucres, solitary or in 
groups of 2-3 at the nodes, sometimes later whorled and the tumid nodes 
appearing catenate, about 35 p» in diam.; spermatangia in low, adaxial 
and abaxial pulvinate masses at the nodes, later partially or completely 
encircling them; cystocarps not seen. 

Type: E. Y. Dawson 3606, Dec. 8, 1946, in Herb. A. Han- 
cock Foundation (48798). 

Type Locatity: Epiphytic on Codium. Mazatlan, Sinaloa, Mexico. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 657-40, near Kino; D. 
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11031-11033, Ensenada de San Francisco. Revillagigedo Arch.—D. 
12049, Isla San Benedicto. Oaxaca—D. 3815, 3819, Salina Cruz. 

This species has been reported from Viét Nam and from several 
localities in the central Pacific. The material from Ensenada de San 
Francisco is luxuriant and is the first to show the ultimate development 
of the whorled tetrasporangia in the tumid nodes after an initially abax- 
ial development. 

There is considerable resemblance between our plants and Easter 
Island material assigned by H. E. Petersen to Ceramium cruciatum Col. 
& Herv. (Bégrgesen 1924, p. 297, fig. 37). 

Ceramium obesum Daws. 
Pl: 22, fig. 5-6 

Dawson 1950, p. 119, pl. 1, fig. 7-9. 

Thalli prostrate, creeping, growing over themselves and other 
small algae and debris, attaching by masses of small rhizoids produced 
from all contacting surfaces, very course, cylindrical, 900-1100 » in 

diam., with axes 20-22 mm. long, completely corticated throughout, 
abruptly reduced at the apices to short, coarse, strongly forcipate tips; 
primary branching dichotomous, infrequent; secondary branching ir- 
regular, frequent, consisting mostly of very short branchlets with 
strongly incurved tips; cortex very thick, completely covering the axes, 
consisting of an inner layer of thick-walled rotund cells 25-100 wu in 
diam. adjoining the central axial cells which are about 400 p» in diam., 
and an outer layer of densely packed small anticlinally elongated cells 
15-25 » long by 5-9 » wide; reproduction not seen. 

Type: E. Y. Dawson 964, Feb. 21, 1946, in Herb. A. Hancock 

Foundation (5279). 

Type LocaLity: Intertidal rocky shore, Bahia Agua Dulce, Isla 
Tibur6n, Sonora, Mexico. 

Ceramium ornatum Setchell & Gardner 
Pl. 24, fig. 2 

Setchell & Gardner 1930, p. 172; Dawson 1950, p. 137, pl. 2, fig. 10. 

“Fronds approximately 4 cm. high, the main axes approximately 
[300-450] » in diam., sparsely and dichotomously branched with occa- 
sional proliferous ramuli and all tapering gradually toward the apices, 
slightly swollen at the nodes; cells of the axial filament cylindrical, 1-1.5 
times as long as broad; nodal band extending beyond the surface of the 
axial filament, relatively narrow, equally distributed above the node, 
composed of one whorl of deep-seated, large cells cutting off above 
and below usually one whorl each of smaller, more or less globular 
cells, these in turn giving rise to numerous, small, angular, surface 

cells, irregularly placed and giving rise to numerous, long, narrow, 
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4-5 » diam., trichoblasts; tetrasporangia beginning to form near the 
base of the main filament and extending throughout the entire system 
of branches to the ultimate ramuli, scattered more or less all the way 
around the filament at the nodes, but mostly in two groups on opposite 
sides of the filament, naked, projecting upward from the upper half 
of the band, not subtended by bracteate filaments, 60-65 » wide, 80-90 

u long; cystocarps and antheridia unknown.” (after Setchell & Gardner) 

Type: H. L. Mason 191, April, in Herb. California Academy 
of Sciences, (173632). An isotype slide is in Herb. A. Hancock Founda- 
tion. 

TyPpE Locality: Growing on Eel Grass cast ashore at Isla 
Guadalupe, Baja California, Mexico. 

“A much more robust plant than either C. caudatum S. & G. from 
the Gulf of California or C. personatum ... The cortical bands are 
much more complex .. .” 

Ceramium pacificum (Collins) Kylin 
Pl. 93, fig. 3; Pl. 24, fig. 1 

Kylin 1925, p. 61; Dawson 1945, p. 67; Dawson 1950, p. 120, pl. 4, fig. 
30; Dawson, Neushul & Wildman 1960, p. 50, pl. 37, fig. 1-2. Ceramium 
rubrum var. pacificum Collins, in Collins, Holden & Setchell, Phyc. Bor. 
Amer. no. 893, 1747. 

Thalli 5-7 (up to 18) cm. tall, deep red, the branching dichtomous 

and with a divergence of 50-80°, the ultimate dichotomies less widely — 
divergent and forcipate, completely corticated throughout; branches 
beset with numerous simple of forked proliferous branchlets most of 
which are less than 5 mm. in length; differentiation of nodal and 
internodal portions of corticating tissue indistinct; tetrasporangia im- 
mersed, irregularly distributed; cystocarps borne at the last two or three 
forkings of branches, surrounded by involucral branchlets (modified 
from Smith). 

Type: Not specifically designated, but represented by syntypes 
distributed as no. 893 in Phycotheca Boreali Americana. 

Type LocaLity: Monterey, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif— D. 1509, 1610, 

1557, just south of Punta Maria, in drift. 

Ceramium paniculatum Okam. 
Pl. 93, fig. 5-7 

Okamura 1921, p. 114, pl. 179, fig. 8-16; Dawson 1944, p. 319; Dawson 
1950, p. 122; Dawson 1959, p. 10. 

Thalli 8-12 mm. high, the filaments about 150 y in diam., little 
reduced except at the very tips, regularly dichotomously branched 
with few proliferous branchlets, corticated only at the nodes; cortical 

bands truncate above and below, mostly 1.5 times as wide as high, of 
angular cells, the larger ones in the center; internodes very short 
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above (15-20 ») gradually lengthening to about 100 (200) ,; apices 
forcipate, provided abaxially with a series of sharp, 3-4-celled, straight 
or recurved, partially deciduous spines, 30-50 » long; tetrasporangia 
abaxial, tending to become whorled, involucrate by bracteate filaments, 
prominent, causing the nodal band to appear tumid, ovoid, about 40 

uw in diam.; spermatangia in low, pulvinate, mostly adaxial masses at 
nodes; cystocarpic plants not seen. 

Type: A collection by M. K. Nemoto in the Okamura Herbarium, 
Faculty of Sciences, Hokkaido University, Sapporo, Japan. 

TYPE LOCALITY: Kamahara, Iwaki Province, Japan. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8544, Isla 
Guadalupe (This plant exhibits exceptionally long spines (110 ,) of 
5 cells plus 1 or 2 small lateral cells at the base; they are straight 
and occasionally forked, not particularly seriate and usually persis- 
tent.) Gulf of Calif—D. 18578-9, Isla San Pedro Nolasco; D. 1980, 

3522, Drouet & Richards 3408, vic. of Guaymas; D. 3237, Punta 

Palmilla; D. 6810, Cabeza Ballena; D. 3637, Mazatlan. Oaxaca—D. 

10752, Salina Cruz. 

Ceramium personatum Setch. & Gard. 
Pl. 29, fig. 3-4 

Setchell & Gardner, 1930, p. 171, pl. 6, fig. 21-22; Dawson 1950 p. 133. 

Thalli 8-15 mm. high, 110-120 » in diam. below, diminishing 
eradually toward the apices; branching dichotomous, the tips slightly 
incurved, corticated only at the nodes, the nodal bands narrow, about 
1/2 as high as wide or less, slightly higher in lower segments than 
upper, very slightly projecting beyond the internodal cells, with even 
margins above and below, with large cells below and smaller ones 
above the center, some of the larger cells in older parts giving rise to 
descending pluricellular rhizoidal appendages against the internodal cell 
walls; internodes shorter above, 2 times the breadth below; tetraspor- 

angia projecting, somewhat immersed or fully naked, at first abaxial, 1-2 
at a node, later whorled and somewhat involucrate, 75-85 p long, 
somewhat caudate; spermatangia in adaxial, pulvinate tufts at the nodes, 
tending to become whorled; cystocarps unknown. 

Type: H. L. Mason 83, April, in Herb. California Academy of 
Sciences (173622) 

Type LocaLity: Epiphytic, Isla Guadalupe, Mexico. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 13453 Bahia 

Magdalena. 
Setchell and Gardner recognized certain similarities between this 

plant and their earlier described C. caudatum. I have noted this also 
and suggest that C. personatum may utimately prove to be a variant of 
C. caudatum. The pluricellular rhizoidal appendages are conspicuous 



9 

no. 1 DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO 63 

when present and have been observed in three other collections whose 

proliferous branching and tumid older fertile nodal characters, however, 

make their identity unclear: Dawson 1511, Punta Santa Rosalia; D: 

1575, 1594 Bahia Ositos, near Punta Maria. 

Ceramium procumbens Setch. & Gard. 
Pl. 24, fig. 3-4; Pl. 26, fig. 1-3 

Setchell & Gardner 1924, p. 772, pl. 27, fig. 51-54; Dawson 1944, p. 

318; Dawson 1950, p. 128; Dawson 1959, p. 30. 

Thalli microscopic, the primary axes prostrate, attached to the 
host by short rhizoids, 1-3 mm. in extent; primary axes 45-90 y in 
diam., distichously branched, the ramuli at first parallel with the host, 

often opposite, later somewhat erect and sparingly dichotomously 
branched; cortication only at the nodes; tetrasporangial ramuli short, 
clavate; tetrasporangia completely immersed, irregularly placed, 40 p 

broad, 50 » long; cystocarps single or rarely 2-3 together, short-pedicel- 
late, spherical, 50-60 » in diam., arising near the ends of the ramuli, 

the main ramulus being pushed aside and 1-3 very short ramuli develop- 

ing around them; spermatangia developing from a broad, swollen region 

on short, specialized ramuli. 

Type: Ivan M. Johnston 27a, July, in Herb. California Academy 
of Sciences (1364). 

Type LocaLity:  Epiphytic on Grateloupia prolongata, Isla 
Partida, Gulf of California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 2763, 2800, Punta 
Santa Rosalia, Gulf of Calif —D. 1323, Bahia de Los Angeles; D. 1816, 
Ensenada de San Francisco; D. 10992, Bahia San Carlos; D. 18653, 

Isla Tortuga; D. 18726, 18728, Isla Ildefonso; D. 18785, Puerto 

Escondido; D. 18865, Bahia Agua Verde. 

Ceramium recticorticum Daws. 
Pl, 24, fig. 5-6 

Dawson 1950, p. 124, pl. 3, fig. 23-24. 

Thalli epiphytic, 1.5-3.0 mm high, often densely tufted, attached 
to the host by prostrate, basal parts of filaments bearing long rhizoids; 
branching apparently alternate; filaments 50-60 » in diam. above, with 
non-forcipate, slightly incurved apices, corticate only at the nodes; 
cortical bands about 2/3 as long as broad, slightly tumid, consisting, 
except at the upper margin, of more or less rectangular cells horizontally 
elongated and arranged in about four definite horizontal and vertical 
rows, these regular rows maintained and usually unmodified by 
growth of enlargement below; internodes scarcely evident in uppermost 
500 ». of branch tips, lengthening to 10-30 » at somewhat lower levels, 
and then elongating markedly to 300-400 » in the entangled, basal 
filaments from which verticils of rhizoids arise at the nodes; tetraspor- 
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angia 20-25 » in diam., maturing within 300 pw of apex of terminal 
branches, borne in whorls of 3-5 (mostly 4) within the cortical band 

which is modified by their expansion to form an involucre; cystocarps 
and spermatangia unknown. 

Type: E. Y. Dawson 1769, May 16, 1946, in Herb. A. Hancock 
Foundation (48795). 

TYPE LocaLity: Growing on Coeloseira pacifica, Bahia Bocochi- 
bampo, near Guaymas, Sonora, Mexico. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 501, 509, 455a, 1706, 
1749, 1772, 3566, Bahia Bocochibampo, Sonora, on various hosts; D. 

3667, Mazatlan, Sinaloa. 

Ceramium serpens Setch. & Gard. 
Pl, 25,fig) 6 

Setchell & Gardner 1924, p. 775, pl. 27, fig. 58; Dawson 1944, p. 318, 
Dawson 1949, p. 244; Dawson 1950, p. 129. 

Thallus microscopic, epiphytic, the lower filaments creeping, 30-40 pu 
in diam. at the nodes, attached by short rhizoids arising singly at the 
nodes, sparsely forking, giving rise to a few sparsely branched erect 
axes 3-4 mm. (up to 10 mm.) high; cortication only at the nodes, the 
internodes naked and equal to or up to 4 times as long as the nodes; 
tetrasporangia usually solitary at the nodes, spherical, 20-25 (to 40) p 
in diam., extruding through the cortex; sexual plants unknown. 

Type: Marchant 67c, May, in Herb. University of California. 
Berkeley. 

TYPE LocaLity: Epiphytic on Laurencia, La Paz, Baja California. 
MEXICAN DISTRIBUTION: Southern Baja Calif—D. 3132, La Paz; 

D. 3264, Punta Palmilla. 

This species is also reported from the Marshall Islands. 

Ceramium sinicola Setch. & Gard. var. sinicola 
Pl 96, fic. 4-5: Pl. 97, fie. 67 

Setchell & Gardner 1924, p. 773, pl. 25, fig. 40-41, pl. 75; Dawson 1944, 
p. 315; Dawson 1950, p. 118, pl. 1, fig. 4-5; Dawson 1957, p. 5, 8; Dawson 
1959, p. 30. Ceramium bicorne Setchell & Gardner 1924, p. 773, pl. 28, fig. 
64, pl. 74. Ceramium codicola, as interpreted by Dawson 1944, p. 318 (in 
part); Dawson 1945, p. 67; Dawson 1949, p. 26. 

Thalli epiphytic, 1-3 cm. high, attached by slender, branched, non- 
bulbous rhizoids of various lengths and depths of penetration depending 
upon the texture of the host; erect parts dichotomously branched, the 
forcipate apices long and blunt, completely corticated in upper parts, 
the more slender basal parts of axes showing prominent internodal 
spaces; corticating cells irregularly arranged, angular, 8-11 » in diam.; 
mature apices commonly with 1l-several short, straight, pluricellular 
spines, tetrasporangia completely immersed, whorled at the nodes, oc- 
cupying several forks of the somewhat swollen terminal ramuli. 



No. l DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO 65 

Type: Ivan M. Johnston 67b, April, in Herb. California Academy 
of Sciences (1366). An isotype slide is in Herb. A. Hancock Foundation. 

Type LocaLity: Ensenada Bay (Todos Santos Bay at Ensenada), 

Pacific Baja California. Note: This plant was originally named “sini- 
cola” because of the mistaken supposition that “Ensenada Bay” was in 
the Gulf of California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 246, Punta Des- 
canso; D. 1161, Punta Baja; D. 2953, Desembarcadero de Miller; D. 

10388, 10461, vicinity of Punta San Eugenio; D. 16155 (Limbaugh) 

Rocas Alijos; D. 6707, Isla Magdalena; D. 6902, Cabeza Ballena. 

Revillagigedo Arch—D. 4/17/55, Isla San Benedicto. Gulf of Calif — 
Common on various hosts, commonly Codium. Many records from Bahia 
Tepoca to La Paz; D. 10946, Bahia Topolobampo. 

Ceramium sinicola var. interruptum (Setch. & Gard.) Daws. 
Pio? ties 

Dawson 1944, p. 316; Dawson 1950, p. 119; Dawson 1959, p. 30. Ceramium 
interruptum Setchell & Gardner 1924, p. 775, pl. 26, fig. 47. 

Like the type of the species, but the generally continuous cortica- 
tion of upper parts conspicuously interrupted by internodal spaces at the 
dichotomies. 

Type: Marchant 78, May, in Herb. University of California, 
Berkeley. An isotype slide in Herb. A. Hancock Foundation. | 

TYPE LOCALITY: Epiphytic on other algae, Eureka, near La Paz, 
Baja California. 

MEXICAN DISTRIBUTION: Same as the species. 

Ceramium sinicola var. johnstonii (Setch & Gard.) Daws. 
Dawson 1944, p. 316; Dawson 1950, p. 119. Ceramium johnstonii Setchell 
& Gardner 1924, p. 774, pl. 76, 77 . 

Like the type of the species, but the cortication continuous through- 
out the plant except in extreme basal parts. 

Type: Ivan M. Johnston 104, April, in Herb. California Academy 
of Sciences. 

Type LocaLity: Isla San Pedro Martir, Gulf of California. 

MEXICAN DISTRIBUTION: Same as the species. 

Ceramium taylorii Daws. 
Pl. 96, fig. 1-3 

Dawson 1950, p. 127, pl. 2, fig. 13, pl. 4, fig. 31-33; Dawson 1954a, p. 6; 
Dawson 1959, p. 30, Ceramium fastigiatum prox. as interpreted by Taylor 1945, 

p: 271. 

Thalli epiphytic or saxicolous, arising from prostrate filaments 
adhering by rhizoids from the ventral nodal surfaces, the erect parts to 
5 (or to 16) mm. high, 60-80 in diam. above, to 180 y in diam. below, 
apparently alternately branched; tips non-forcipate, divergent or some- 
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what incurved in youth; cortical bands somewhat tumid, about 2/3 as 

long as broad, separated by internodal spaces of 40 » or less above, but 
sometimes to 150 » below (or rarely to 700-800 » in unusual plants of 
lax habit), divided in the lower third into two parts by a clear line, 

the cells in the lower third often at first horizontally elongated, but 
ultimately divided into small, angular cells, the upper part of the band 
consisting of several larger, deep-seated cells cutting off smaller cells 
toward the top and outside of the band; tetrasporangia whorled, 2-6 at 
a node, about 30 » in diam., borne within the tumid upper 2/3 of the 
divided cortical band which becomes modified by their expansion to 
form an involucre; old branches bearing empty involucres appearing 
catenate; spermatangia borne in a more or less continuous superficial 
layer of terminal branches above the region of internodal elongation, 
tending to be confined to adaxial surface; cystocarps borne terminally, 
surrounded and completely overarched by 5-6 long, clasping, involucral 
branches. 

Type: E. Y. Dawson 3393, Nov. 9, 1946, in Herb. A. Hancock 

Foundation (48797). 

TYPE LOCALITY: Cabeza Ballena near San Lucas, Baja California, 
Mexico. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 21la, Punta 
Descanso; D. 1644, near Punta Maria; D. 1576, 1587, Bahia Los Ositos; 

D. 2814, 1425, Punta Santa Rosalia; D. 10339, 10342, Punta Engenio; 

D. 6708, 7268, Isla Magdalena; Gulf of Calif—D. 759, 786, 724, 800, 

Isla Patos; D. 1002, 1018, Isla Partida; D. 1039, Isla Raza; D. 613, 617, 

1878, 1898, 1957, 1961, 1962, 1969, 1982, 3520, 11004, vic. of Guay- 
mas; D. 7176, Puerto Escondido; D. 7051, Isla Carmén, D. 3320, 3342, 

3368, 3401, Cabeza Ballena. Sinaloa—D. 3599, 3616, 3618, 3623, 3658, 
3675, 10823, 10830, 10837, 10926, Mazatlan. Nayarit—D. 3704, Mira 
Mar. Guerrero—D. 3878, 3899, Acapulco; Taylor 34-581, Bahia 

Petatlan; Taylor 39-627, White Friars Isl. Oaxaca—D. 10764, Salina 

Cruz. 
Ceramium vagabunde Daws. 

PL 27 hig.5 
Dawson 1957, p. 121, fig. 27e, Dawson 1954a, p. 6, pl. 4, fig. 2 (as 
Ceramium sp.) 

Plants minute, 4-5 mm. high, growing among other tufted algae, 
consisting of a creeping semi-prostrate basal filament provided with 
numerous ventral rhizoids from the nodes, giving rise to irregularly 
and sparsely branched erect branches with blunt, non-forcipate tips; 
erect axes 120-140 , in diameter, incompletely corticated, the internodes 
bare for intervals of 30-70 » in the middle and lower parts; cortical 
bands 1.5-2.0 times as broad as tall, without secondary growth above 
or below, the margins even, especially the lower ones, truncate, consisting 
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of a narrow inner ring of larger cells and, on either side, of an outer ring 

or irregularly arranged small angular cells less than 10 » in maximum 
diameter; tetrasporangia cruciate, ovate, about 40 y in length, borne 

verticillately within prominently swollen involucres which develop 

acropetally from the closely juxtaposed distal nodal bands of the erect 

axes; terminal fertile areas to 220-250 » in diameter, resembling those 

of Equisetum in form. 
Type: E. Y. Dawson 13620a, August 19, 1955, in Herb. Bernice 

P. Bishop Museum, Honolulu. 
Type Locatity: Growing within tufts of Ectocarpus breviarticu- 

latus near the margin of the seaward reef opposite EMBL, Parry Island, 
Eniwetok. 

MEXICAN DISTRIBUTION: Revillagigedo Arch.—D, 12074, Isla San 
Benedicto. Gulf of Calif —D. 735-40, Isla Turner off Isla Tiburén. 

Ceramium viscainoense Daws. 
Pl. 97, fig. 1-2 

Dawson 1950, p. 120, pl. 1, fig. 1-3. 
Thallui 15-25 mm. high, tufted, saxicolous, attached by massed and 

coalesced short rhizoids which in mature plants form a spongy disc. 
consisting of several to many dichotomously branched axes arising from 
the base; older branches 400-500 ». in diam., catenately constricted at 
the nodes, gradually reduced in diameter above and the constrictions less - 
prominent; secondary proliferous branches multifarious, short, increas- 
ingly abundant and more congested above; ultimate branches divergent, 
non-forcipate, acute; cortex continuous throughout, primarily of irregu- 
larly disposed small angular cells and a few larger cells at the junction 
of the rotund axial cells, generally thin or incomplete over the bulging 
midparts of the central axial cells, the longitudinally arranged, small, 
mostly elongated cells of young segments becoming in part increasingly 
longer or even filamentous as secondary, acropetal and basipetal cortical 
growth progresses; tetrasporangia 30-35 » in diam., completely 
immersed in the cortex; cystocarps surrounded by 3-5 involucral branch- 

lets. 
Type: FE. Y. Dawson 1430, April 13, 1946, in Herb. A. Hancock 

Foundation (5225). 
Type LocaLity: Intertidal rocky shore, Punta Santa Rosalia, Baja 

California, Mexico. 
MEXICAN DISTRIBUTION: Known only from the type. 

Ceramium zacae Setch. & Gard. 
Pl. 26, fig. 4-6 

Setchell & Gardner 1937, p. 89, pl. 8, fig. 22a-c; Dawson 1945, p. 62: 
Dawson 1950, p. 134, pl. fig. 27-28; Dawson 1957a, p. 8; Dawson 1959, p. 30; 
Dawson, Neushul & Wildman 1960a, p. 24. 

Thalli epiphytic, attached to the host by short, branched, penetrating 
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rhizoids, 3-6 mm. high, the segments 100-300 ». in diam., dichotomously 
branched, corticated only at the nodes; corticating bands composed of 
approximately 5 horizontal rows of cells, although these are quite angular 
and irregularly placed, truncate on the lower side and the cells somewhat 
elongated and irregular on the upper side of the band, the band not 
swollen and the branches, thus, smooth on the margins; cells of axial 

filament subspherical, slightly longer than broad; tetrasporangia pro- 
truding on both adaxial and abaxial sides of the branches, sometimes in 
whorls of 3-4 at a node, not bracteate; spermatangia in low, pulvinate, 

adaxial patches at the nodes on upper segments; cystocarps lateral on 
upper branches, surrounded by involucral branchlets. 

Type: J. T. Howell 757, August 14, 1932, in Herb. California 

Academy of Sciences (236529). 

TYPE LOCALITY: Growing on Codium fragile, Bahia San 
Bartolomé (Tortuga), Baja California, Mexico. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—Hubbs 8/2/46, Isla 
Cedros; D. 20164 (Neushul), Punta Abreojos, 13 m.; D. 16154 (Lim- 

baugh), Rocas Alijos. Gulf of Calif—D. 18837, Bahia Agua Verde. 

Centroceras clavulatum (C. Ag.) Mont. 
PL. 96, fig. 7; PI..97, fie. 3 

Montagne, in Durieu 1846, p. 140; Howe 1922, p. 509; Setchell & Gardner 
1924, p. 779; Dawson 1944, p. 321; Dawson 1945, p. 62, 67; Dawson 1949, 
p. 224, 235; Dawson 1951, p. 53; Taylor 1945, p. 272. Ceramium clavulatum C. 

A. Agardh, in Kunth 1822, p. 2. 

Thalli 2-3 cm. high or more, densely tufted, epiphytic or saxicolous, 
dull reddish, dichotomously branched with the two arms of each 
dichctomy equal in length and diverging 10-15°; axes 150-200 mw in 
diam., segmented, the internodes 300-600 1 long, corticated by small cells 
in regular longitudinal rows; nodes with a whorl of 1-2-celled spines; 
apices forcipate or circinate; tetrasporangia about 50 » in diam., 
whorled at the nodes, emergent; sexual plants not seen. 

Types A Humbolt & Bonpland specimen, in the Agardh Herbar- 
ium at Lund, Sweden (according to Howe). 

TYPE LOCALITY: Callao, Peru. 

MEXICAN DISTRIBUTION: This species is present throughout the 
entire Mexican coast from northwestern Baja California and the upper 
Gulf of California to Oaxaca. The following are a few representative 
collections: Pacific Baja Calif—D. 8183, Isla Guadalupe; D. 8786, 
Bahia San Quintin; D. 8703, Punta Baja; D. 10398, Punta San 

Eugenio; D. 6623, Bahia Magdalena. Gulf of Calif—Johnson 144, Isla 
Tortuga; D. 7069, Isla Carmén; D. 11040, near Guaymas; Marchant 
87, Eureka. Islas Tres Marias—Taylor 39-634, Isla Maria Magdalena. 
Sinaloa—D. 10956, Bahia Topolobampo; D. 10925, Mazatlan. Nayarit— 
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D. 10855, San Blas. Guerrero—Taylor 34-570, Bahia Petatlan. Oaxaca— 

Taylor 34-549, Bahia Tangola Tangola. 

Centroceras bellum Setchell & Gardner 
Pl. 27, fig. 4: 

Setchell & Gardner 1924, p. 779, pl. 26, fig. 48, pl. 40c, pl. 78. 

Thalli 1.0-1.5 cm. high, more or less prostrate at the base and 
attached by numerous pluricellular hairs (1-3 at a node), becoming 
erect at the outer ends, completely corticated, subsecundly branched; 
main axes 110-130 » in diam.; branches all arising at the nodes back 
of the growing point; tetrasporic ramuli stichidia-like, considerably 
enlarged for some distance above the base, each tapering very gradually 
to a blunt terminal growing cell, and more or less curved at the apex; 
corticating cells in regular longitudinal rows on the older parts of the 

thallus, quadrate except at the slightly swollen nodes and on the fruiting 
part of tetrasporic ramuli where they are divided into 2-4 smaller cells; 
tetrasporangia completely immersed, in a single whorl at each node; 
sexual plants unknown. 

Type: Marchant 85, June, in Herb. University of California, 

Berkeley. 

TYPE LOCALITY: Cast ashore at Guaymas, Sonora, Mexico. 

This species has not subsequently been found in any of the Mexican 
collections although a specimen dredged by a Hancock Expedition from 
15 fms. at Post Office Bay, Charles Island, Galapagos Archipelago, seems 

to agree with it, at least in sterile characters. 

Spyridia filamentosa (Wulf.) Harv. 
Pl. 30, fig. 1-3 

Harvey 1833, p. 336; Setchell & Gardner 1930, p. 167; Dawson 1949, p. 230. 

Fucus filamentosus Wulfen 1803, p. 64. 

Thalli bushy or tufted, 2-20 cm. high, epiphytic or on rocks, shells 
or debris, very irregularly ramified, usually with multiple axes, the 
branches usually multifarious; principal axes 200 » in diam., or more, 
gradually reduced at the tips, consisting of a row of very large axial 
cells covered with a complete cortex composed of alternating tiers of 
much smaller long and short cells in 1 or 2 layers; multifarious lateral 
branchlets about 40-60 . in diam. at the base, reduced to 20 p above, 
simple, of cells 1.0-1.5 diameters long, provided with a single terminal 
2-3 celled spine, each cell node with a short cortical band; tetrasporangia 
tetrahedrally divided, + spherical, about 50 » in diam., sessile from 
the cortical bands of the lateral branchlets; sexual plants not seen. 

Type: The location of the Wulfen type is unknown. 

Type Locatity: Adriatic Sea. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8783, 21671, 
21630, 21752, Bahia San Quintin (intertidal); D. 2612 (Williams & 
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Kenyon), D. 2620 (Williams & Kenyon), Laguna de Scammon, 6 m.; 

Mason 80 (floating), D. 4045, 8180, 8330, 8613, 8487, Isla Guadalupe 

(intertidal) ; D. 9-40, Bahia Santa Maria, 35-45 m. (This material tends 

to be somewhat distichous). Gulf of Calif—D. 3163, Punta Frailes 
(drift) ; Revillagigedo Arch—Howell 360, Bahia Sulphur, Isla Clarion. 

This tropical species is exceedingly variable in form and habitant, 
occuring in many kinds of environments from surfy shores to quiet bays 
and dim sublittoral bottoms. It is an abundant summer annual in the 
warm bays of Baja California and may be expected along all the warm 
coasts of Pacific Mexico. It appears in numerous collections from Central 
America. 

Key to the Mexican Species of Griffithsia 

1. Branching more or less regularly dichotomous ...........0.00:cce 2 
1. Branching irregular, more or less secund ..............:006 G. tenuis 

2; ‘Cells ovalor globular’ near fips iis. .sc.ccteassees tees G. ovalis 
2. Cells cylindrical, elongated in upper parts, not globular .... 3 

3. Ultimate-(cells (O25) 1m “daameters sae e e e 4 
3. Ultimate cells 15-30 yu in diameter .................... G. multiramosa 

4. Spermatangia capitate on l-celled branchlets ..............0...00. 
Ser er eRe al ep Re ce G. anthericephala 

4. Spermatangia on richly branched small branchlets between the 
articulations of upper branches ...............:00 G. pacifica 

Griffithsia anthericephala Daws. 
Pl. 28 

Dawson 1950a, p. 155, fig. 20-21. 

Thalli 10-20 mm. high, epiphytic, consisting of dichotomously 
branched uniseriate filaments attached by specialized septate rhizodial 
branches; cells 150-280 » in diam. in mid-parts, 4-6 diameters long, 
decreasing in diameter from upper to lower end and appearing, thus, 
constricted above the septa; apical cells blunt, reduced in mature 
plants to 100-70 y» in diam., without rings of hairs; spermatangia 
forming dense, ovoid, symmetrical, capitate clusters 80-125 » in diam., 
terminating 1-celled branchlets from the cells of the upper parts of 
the plant, each such vegetative cell bearing 2-3 other cells in addition 
to the usually solitary spermatangial branch so that the ultimate branch- 
ing becomes fairly dense, and, in being incurved, somewhat forcipate or 
dactyloid; tetrasporangia borne in much the same manner as the sper- 
matangia, on l-celled pedicels, 2 to several from a cell bearing 2-3 
vegetative branches, about 70 » in diam. at maturity, without an 
involucre; cystocarps scattered, borne on 1-celled lateral branchlets, with 
a prominant involucre of many incurved, 1-celled branchlets. 

Type: Hubbs 12/7/46, epiphytic on Laurencia, in Herb. A. 
Hancock Foundation (36924). 
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Type LocaLity: Intertidal, north side of reef on southwest tip 
of Isla Guadalupe, Baja California, Mexico. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8179, 8193, 8372, 
8515, 8595 (intertidal) ; D. 8235, 8240 (6-20 m.), Isla Guadalupe; D. 
10445, Campito, 12 mi. west of Punta San Eugenio, intertidal. 

Griffithsia multiramosa Setch. & Gard. 
Pl. 32 

Setchell & Gardner 1937, p. 87, pl. 4, fig. 10a-10c; Dawson 1944, p. 315; 
Dawson 1949, p. 230; Dawson 1951, p. 54. Griffithsia multiramosa var. minor 
Taylor 1939, p. 14. Griffithsia multiramosa var. balboensis Hollenberg 1945, 
p. 447, fig. 1. 

Plants forming gregarious tufts about 2-4 (6-14) cm. tall, extremely 
soft, almost lubricous in texture, bright rose pink when dried; filaments 

branching pseudodichotomously, or occasionally slightly irregularly in 
upper portions; lower parts of the plant of course filaments which 
measure to 300 « in diameter at the slightly swollen nodes, the thick- 
walled cells to 1350 » long, the branching at wide angles; middle 
and upper portions of the plant of erect, more slender filaments branch- 
ing at very acute angles, the cells to 970 » long, somewhat clavate when 
supporting a fork, otherwise subcylindrical, about 125 » in diam.; 
ultimate branching dichotomous, but more often alternate than else- 
where in the plant, the branchlets 15-30 » in diam., their cells 100-200 

p long, those at the apices of the filaments tapered, rounded-acute; 

colorless hairs absent; tetrasporangia spherical, 50-75 ,. in diameter, 
on 1-celled stalks, solitary at the nodes of the upper middle parts of 
the plant, apparently very infrequent, without any trace of involucral 
cells; sexual organs not seen (modified after Taylor). 

Type: J. T. Howell 720, Aug. 4, 1932, in Herb. California 

Academy of Sciences (236490) 
Type LocaLity: Dredged from a depth of 20 fms., San Jose del 

Cabo, Baja California, Mexico. 
MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 8787, 8788, 8790, 

21746, 21743, Bahia San Quintin; D.19305 (Hubbs), D. 8442, Isla 

Guadalupe; D. 1581, near Punta Maria; D. 6527, Isla Cedros; D. 2570, 

2629 (Williams & Kenyon), Laguna de Scammon; D. 6610, Bahia 

Magdalena; D. 6844, 6872, Bahia de San Lucas, 20-40 m. Gulf of 
Calif—D. 231-40, 245-40, 270-40, Puerto Refugio, Isla Angel de la 

Guarda (all sublittoral) ; D. 594, Ensenada de San Francisco, intertidal ; 

D. 624-40, Schmitt 13, July 19, 1938, vicinity of Punta Gorda, 12-50 m. 

These several collections show a range in filament diameter includ- 
ing both the Setchell and Gardner type and the more slender material 
described by Taylor as var. minor, so that the use of varietal distinction 
here seems unwarranted. The same may be said for Hollenberg’s var. 
balboensis. 
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The original description of the tetrasporangia as “cruciate” would 
seem, in the light of Taylor’s studies, to have been a simple error in 
preparing the description. The illustrations are not clear on this point. 

This is a species of the quiet waters of sheltered bays and lagoons, 
and also of deep, quiet, well-illuminated waters, the Hollenberg material 
having come from the former habitat, and the Taylor and Setchell and 
Gardner collections from the latter. 

Griffithsia ovalis Harv. 
Pl. 29, fig. 1 

Harvey 1862, pl. 203; Abbott 1946, p. 440, pl. 1, fig. 1-4, pl. 2, fig. 1-2. 

Thallui tufted, to 2 cm. high, or creeping on other algae and decum- 
bent but with erect filaments; cells oval to globular near the tips, 50-100 
» in diam., more or less moniliform in upper and midparts, larger, 
ellipsoidal to subcylindrical and 500-700 » in diam. in middle and lower 
parts; branching essentially dichotomous, the tips sometimes slightly 
convergent; tetrasporangia borne in a whorled cluster between the sub- 
spherical cells near the tips, 40-50 » in diam. at maturity, several on a 
pedicel, an involucre of 12-16 short, slightly incurved cells surrounding 
the whorl of sporangia; sexual plants not seen (modified from Abbott). 

Type: A Harvey collection, epiphytic on Zostera, in the Harvey 
Herbarium, Trinity College, Dublin, Ireland. 

TYPE LOCALITY: King George’s Sound, Western Australia 
MEXICAN DISTRIBUTION: Revillagigedo Archip—D. 13564, 13567, 

Binners Cove, Isla Socorro, intertidal. 

Griffithsia pacifica Kylin 
Pl.) 90) fiz.) Pll 31, fie) 4-4 7 

Kylin 1925, p. 58, fig. 38-39; Dawson 1944, p. 314; Dawson 1949, p. 237; 
Dawson 1951, p. 53; Taylor 1945, p. 268 (doubtful); Dawson, Neushul & 

Wildman 1960, p. 64. 

Thalli tufted, 3-5 cm. high, regularly dichotomously branched, the 
articulations cylindrical below, a little inflated at the upper ends above, 
300-500 p in diam. in middle and lower parts, reduced to 125-150 yw near 
the tips, the lower cells 5-7 times as long as broad or more; tips without 
branched filaments; tetrasporangia borne in a dense whorl between the 
articulations of upper branches, on small branchlets with unicellular 
involucral rays; spermatangia on richly branched small branchlets 
between articulations of upper branches, without involucral rays. 

Type: A collection by H. Kylin in the Agardh Herbarium 
Lund, Sweden. 

Type LocaLity: Dredged from a depth of 5-10 fms., Turn Island, 
San Juan Islands, Washington. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 10346, 20604 
(Neushul), Punta San Eugenio; D. 20589 (Neushul), Bahia Tortuga; 
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D. 20242 (Neushal), Punta Hughes, 25 m.; D. 13401, Isla Magdalena; 

D. 13293, Isla Margarita, 8 m. Gulf of Calif—D. 163-40, Isla Tiburén; 

D. 382-40, Bahia Tepoca, 22 m.; D. 43-40, 73-40, 21710, vicinity of 

Guaymas. 
Taylor’s Revillagigedo Archipelago specimen is sterile and of uncer- 

tain identity. 
A plant occurs abundantly in Bahia San Quintin, Baja California, 

that reaches a height of 8 cm. and produces late in the season (Novem- 

ber-February) a large number of entangling rhizoids from the lower cells 

(Fig. 2, Plate 29). Fertile material has not been found, and the 

collections are referred here pending further study (D. 8719, 8729, 8775, 

21621, 21638, 21681, 21668, 21747). Similar rhizoid-producing plants 

are at hand from Bahia Topolobampo, Sinaloa (D. 10962) and Salina 

Cruz, Oaxaca (D. 10754). 

Griffithsia tenuis C. Ag. 
Pil Sty ties 5-7 

C. Agardh1828, p. 131; Tseng 1942, p. 106, fig. 1; Abbott 1946, p. 441, pl. 

3, fig. 1-7; Dawson 1944, p. 315; Dawson 1949, p. 237; Dawson 1951, p. 54; 

Dawson 1959, p. 32. 

Thalli forming loose tufts to 5 cm. high, attached to the substratum 
by unicellular rhizoids from decumbent filaments; branching sparse, 
irregular, subsecund, originating from the proximal ends of mother cells _ 

near the basal walls; cells essentially cylindrical, 100-180 ,» in diam., 
4-6 times as long; apices commonly provided with whorls of deciduous 
(dichotomous) hairs; tetrasporangia spherical, about 80 » in diam. at 

maturity, without involucral cells, whorled, 4-12 at each of 2-3 fertile, 

subterminal nodes (about 3-4 cells below the tip), borne on a unicellular 

pedicel 30-40 p in diam. and 1.5-2 diameters long; sexual plants not seen 

(modified from Tseng). 
Type: A collection by Ruchinger, probably in the Agardh 

Herbarium, Lund, Sweden. 
TYPE LocALity: At Venice, in the Adriatic Sea. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 8155, 8158, 8619, 

19301 (Hubbs), Isla Guadalupe; D. 2516 (Williams), Laguna de 

Scammon; D. 6625, Bahia Magdalena. Gulf of Calif —D. 169-40, Puerto 
Refugio; D. 400-40, Isla Pond; D. 345-40, Punta Penasco; D. 145-40, 

Isla Tibur6én; D. 1768a, 21689, 21704, vic. of Guaymas; D. 7801, Bahia 

Concepcién; D. 18644, Isla Tortuga; D. 18556, Isla San Pedro Nolasco; 

D. 18667, Isla Carmén; D. 7153, Puerto Escondido; D. 10849, 

Mazatlan; D. 10955, 10899, Bahia Topolobampo; D. 6958. Isla Espiritu 
Santo. Guerrero—D. 21346, Isla Grande. 

Microcladia coulteri Harv. 
Pl. 30, fig. 4-5 

Harvey 1853, p. 209, pl. 33, fig. A; Dawson 1945, p. 67; Dawson 1949, 
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p. 227; Dawson, Neushul & Wildman 1960, p. 68, pl. 37, fig. 3-4. 

Thalli epiphytic, with an irregularly branched holdfast completely 
embedded in the host, 5-12 cm. high, deep rose-red, with a percurrent 
axis branching into several orders; branching regularly alternate, 
distichous and all the branches lying in one plane; lower part of an 
axis usually with longer branches and the whole shoot appearing 
pyramidate; branches of the first second and third orders usually 
straight, those of the ultimate orders curved and forcipate; cystocarps 
restricted to branches of the final orders, with an involucre of 3-6 

curved, corticated branchlets; tetrasporangia densely crowded beneath 
the surface of all sides of the branches of the last three orders; sperma- 
tangia not seen (modified from Smith) . 

Type: A collection by Thomas Coulter in the Harvey Herbarium, 
Trinity College, Dublin. 

TypE LocaLtity: Monterey, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 102-45, D. 235 
(Fork & Hommersand), Punta Descanso; D. 4 (Hubbs), Punta Clara; 

D. 20, 55, 5167, 5170, Cabo Colnett; D. 135a (Fork), Rio San Telmo; 

D. 20870 (Neushul), near Punta Cabras; D. 8769, 9651, outer peninsula 

of San Quintin; D. 1131, 1132, 1257, 1295, 8675, 8839, 8855a, Punta 
Baja; D. 1487, Punta Santa Rosalia. 

Neoptilota densa (C. Ag.) Kylin 
Pl: 33, fig. 12 

Kylin 1956, p. 393. Ptilota densa C. Agardh 1822, p. 387; Dawson 1949, p. 
223. 

Thalli 10-25 cm. tall, dull brownish red, with an obscure main axis, 

several of the lower branches often equalling it in length; sides of axis 
and major branches densely fringed with leaflets and very short branch- 
lets bearing leaflets; leaflets and short branchlets in opposite pairs 
and regularly alternate; leaflets falcate, with the adaxial margin smooth 
and concave, the abaxial margin strongly serrate and convex; cystocarps 
borne at tips of short, fringing branchlets, globose, about 150 » in diam., 

surrounded by an involucre of incurved rays; tetrasporangia elliptical, 
30-45 y in diam., borne in dense clusters on short branchlets opposite 
falcate leaflets and appearing to be in their axils, also in part on short 
branchlets from basal margins of leaflets. 

Type: A specimen marked “e coll. Haenkiana” in Herb. Agardh, 
Lund, Sweden. 

Type LocaLity: Monterey Peninsula, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—Cooper 776, Punta 
Santo Tomas; D. 6439, Bahia Colnett (This is an unusually finely dis- 
sected example. The falcate “leaflets” are not abaxially serrate, but 
actually branched so that the “leaflet” aspect is nearly lost above, and 
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completely so below. D. 9670, 9701, outer peninsula at Bahia San 
Quintin; D. 1147, 8907, Punta Baja; D. 8701, Bahia Rosario. 

Ptilota filicina (Farl.) J. Ag. 
Pl. 33, fig. 3-4 

J. Agardh 1876, p. 76; Dawson 1949, p. 220. Ptilota plumosa var. filicina 

Farlow 1875, p. 374. 
Thalli usually 10-35 cm. tall, bright red, with several long branches 

and these with 2-4 orders of branching; branches with leaflets and un- 
branched branches in opposite pairs and regularly alternate; leaflets 
slightly falcate, with both margins serrate, the tips acute; branches 
opposite the leaflets frequently 2-5 cm. long and with well-developed 
leaflets ; tetrasporangia elliptical, about 65 yu long, scattered among 
branchlets in special branches from adaxial margin of leaflets, ee 
tufted, multifarious, of incurved, mostly ieeenae short filaments; 

cystocarps borne on ultimate branchlets, modifying them to appear as 
shortly-pedicellate, tufted bodies about 500 » in diam. consisting of a 
spherical gonimoblast surrounded by a clasping involucre of short fila- 
ments. 

Type: A collection by Capt. Pike, labeled “Ptilota californica var. 
concinna” in Herb. Harvey, Trinity College, Dublin. 

TYPE LocaLity: Golden Gate [San Francisco], California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 5156, Cabo 

Colnett; D. 124, Rio San Telmo; D. 8734, 9683, outer peninsula of 
Bahia San Quintin; D. 8906 Punta Baja. 

Dae BSS b kT AKC) BALE 
Key to the Genera in the Mexican Flora 

1. Apex with horizontally divided primary apical cell ................ 7 
1. Apex without a horizontally divided primary apical cell ........ 16 

2. Intercalary divisions absent in cell rows of the first order 3 
2. Intercalary divisions present in cell rows of the first order 9 

3. All tertiary apical cells reaching the thallus margin ................ 4 
3. Not all tertiary apical cells reaching the thallus margin ............ B) 

4. Thallus branching from the margins ........ Branchioglossum 
4, Thallus branching from the midrib ............ Hypoglossum 

my imtercalany ‘cell divisions lacking \...,......-sssc;ecsntentennvecereensrsrsess 
5. Intercalary cell divisions in the cell rows of the second and 

Higher fOrders HPLESeMly <2. .sncecsus-socb ou coevesasssescyee sweehsons Grinnellia 
6. Blades ligulate, narrow, less than 300 p wide ..........cc000 8 
6. Blades not ligulate, broader, 2 mm. to 3-4 cm. wide ........ 7 

7. Thallus with polystromatic midrib and monostromatic mar- 
GATVAL SATIS cso hs-aassceasenseeb tucov teas och veds cess gucesenente Membranoptera 

7. Thallus polystromatic throughout; reproduction in special 
Sera Gel AGL Petri 112) ha ans RT ine BEE Sy aR AE ge Ae eee H Wi. ae 

fh Ye) 

EE 
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8. Blade tips with 1-3 monosiphonous, multicellular hairs .... 
sh cdastduebavlabaussetunacaued¢seecsab ns scesivhas dovetebustoutsasnetuebtosses Taenioma 

8. Bladey tips. without) Hairs! 4. dos docseeoresences Platysiphonia 
9. At least younger thallus parts of a single layer of cells ............ 
9." Polystromatic through out hei:c.secccsccveceoncsmoeesettesevne ss Nienburgia 

TOs" “Midwilbi Jackine vor siaint (2 202.0.ks.cesncesseest enece neces 
10. Midrib present and very Conspicuous .............scsccescereceeees 

TE “Allnervesrand’ ves tabsemtyc:s.c.s--0s-cscecssteceenrssecesesense 2 Haraldia 
Wie Nerves and" (or) “velns( Present 2i:cs...ce:.ccsecssscesncscenctvacsesceseetest 

12. A faint midrib present, but side nerves and veins lacking 
12. Nerves running irregularly, anastomosing .............eee 

13. Sporangia in sori along the thallus margin .... Erythroglossum 
13. Sporangia in sori aggregated near the thallus tip ........ Sorella 

14. Branching from the thallus margin ................ Polyneura 
14. Branching from the lower, stripe parts ....Polyneurella 

15. Blades 5 mm. wide or more; sporangial sori scattered ................ 
LUMEN OR STE Mera Ry LONE On Sn eR Ban A REUSE MR DN Ai i! Phycodrys 

15. Blades 4 mm. wide or less; sporangial sori along the thallus 
TMT PANS acces Sercccracitipudivese veeshonbeabucgeessoudeassnonesreesanes Anisocladella 
16. Microscopic. veins laekime) oo. 23.2 s00ossceceos-cncecsoensccteoseseseee 
1G6., |Micrescopic) wens) present “22.20.1055 sa.-cvecpecctee ce eeteee ene 

17. Thalli minute, parasitic, the free parts terete ........ Polycoryne 
17. hall not parasitic, with: free blades. :.)-...222.<1--cssc.coscesvseneese 

18. Thalli with dichotomously branched main nerves ............ 
a re eee ME OMA a | REE ABUL I rt Schizoseris 

18. Thalli without nerves or veins .................4. Myriogramme 
19. Thalli with frequent hamate branches ................ Acrosorium 
19; © ‘Thalli without chamate branches, .....:::¢5:..22..20t.e+.-setcsee-cosesneeenee 

20. Tetrasporangia developing both from the cortex and the 
axial filament; thalli 1-20 cm. tall, to 15 mm. broad ........ 

RRR e Hat ee MIN COPO BRIE OPER om Rear OR yen Cry ptopleura 
20. Tetrasporangia developing wholly from the cortex; thalli 

10-350 ‘em)talll, 1-3) cm: broad).-5.22%<secccs. 0: Botryoglossum 

Branchioglossum undulatum Dawson 
Pl. 33, fig. 5-6 

26 

10 

ll 
15 

12 

13 
14, 

17 
19 

18 

20 

Dawson 1949, p. 18, Fig. 39-42; Dawson Neushul & Wildman 1960a, p. 24. 

Thalli to 2 cm. high from a small, spreading, semi-clasping discoid 
holdfast, consisting of several delicate, membranous blades arising from 
the base, these sublanceolate in outline, 2-5 mm. broad, 1 or 2 times 

pinnately branched (lobed) from the crisped or undulate margins; 
midrib prominent; lateral veins present but inconspicuous; apices 
obtuse; cystocarps abundant, on both surfaces of the blades along the 
midrib and along main veins of lateral pinnae, projecting, hemispherical, 
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450-600 , in diam., with a prominent, flared rostrum; spermatangial 
blades with more conspicuous undulation of margins than cystocarpic; 
spermatangia marginal over whole of mature blades in closely spaced 
elongated, partially confluent, stripe-like sori, marginal and diagonal 
with respect to the midrib in the same manner as the primary cell rows 
at the blade apex; tetrasporangia in irregular patched sori midway 
between midrib and margin of blade; tetrasporic blades narrower and 
somewhat more attenuate than cystocarpic or spermatangial ones. 

Type: A collection by C. L. Hubbs, 47-96d, in Herb. A. Hancock 

Foundation (26861). 

TYPE LocaLity: On Macrocystis holdfasts in San Miguel Passage 
off Santa Rosa Island, Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 20401 (Neushul) 
Punta Asuncion. 

Branchioglossum woodii (J. Ag.) Kylin 
Pl. 34, fig. 1; Pl. 39, fig. 1. 

Kylin 1924, p. 8, fig. 2 A; Dawson 1944, p. 321; Dawson 1949, p. 234, 
937, as Sorella pinnata; Dawson 1954, p. 344; Dawson 1957a, p. 8; Dawson 
1959, p. 29; Branchioglossum macdougalii Gardner 1927b, p. 103, pl. 20, fig. 
4, pl. 33, 34. Delesseria woodii J. G. Agardh 1872, p. 54. 

Thalli 2.0-7.5 cm. tall, usually epiphytic, bushy, of deep pink color, 
with a percurrent axis profusely and suboppositely branched, the 
branches similar to the main axis and with one or two orders of © 
branching; axis and branches linear, 1-2.5 mm. broad, abruptly atten- 
uated at upper end and terminating in an acute tip; midrib of axis 
and major branches at first delicate, later flattened and up to 500 p» 
broad or more; monostromatic portion of branches with cells near 
branch tips arranged with graphic regularity; tetrasporangia in 
interrupted linear sori on either side of midrib of branches . 

Type: A Dr. C. B. Wood collection from Herb. Asa Gray, pro- 
bably to be found in the Agardh herbarium, Lund, Sweden. 

TYPE LOCALITY: Vancouver Island, B. C. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 8437, Isla Guada- 
lupe, 45-55 m.; D. 10085, 11 mi. west of Punta Malarrimo, Bahia 

Viscaino; D. 16166 (Limbaugh), Rocas Alijos. Gulf of Calif —D. 378- 
40, Bahia Tepoca (22 m); D. 751, Isla Patos; MacDougal Nov. 1923, 

Puerto Libertad; D. 894, Isla Tiburén; D. 475e-40, 3527, 1904, D. 

10996, D. 21706, Ensenada de San Francisco near Guaymas; D. 18723, 

Isla Ildefonso. 
Hypoglossum attenuatum var. abyssicolum (Taylor) comb. nov. 

Pl. 34, fig. 3 
Hypoglossum abyssicolum Taylor 1945, p. 277, pl. 89, fig. 1-2; Dawson 
1944, p. 321 (in part, as H. attenuatum); Dawson 1949, p. 231 (as H. 

attenuatum; Dawson 1951, p. 56 (as H. attenuwatum). 
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Thalli up to 12 cm. tall, the lower parts usually denuded, slender 
and firm, sparingly branched from the midrib, above broadly and 
delicately alate, the wings one cell thick and without lateral veinlets, 
the midrib becoming faint in ultimate divisions; blades in sterile and 
tetrasporangial plants narrowly lanceolate, tapering about equally to the 
base and the apex, reaching 2.5-7.5 cm. in length and 5 mm. in 
width; cystocarpic plants more bushy with blades to 6 mm. wide and 
the ultimate ones commonly short, broad and with broadly obtuse ends; 
cystocarps usually solitary on the midrib of ultimate and subultimate 
blades, 0.9-1.2 mm. in diam.; tetrasporangia borne in oblong sori to 3 
mm. long on either side of midrib; spermatangia not seen. 

Type: Taylor 34-381, Jan. 29, 1934, in Herb. A. Hancock 
Foundation. 

Type LocaLity: Dredged from 56 meters, Post Office Bay, 
Isla Santa Maria, Galapagos Archipelago. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 4044 (Hubbs), 
D. 4094. (Hubbs), D. 8364, 8470, 8447, Isla Guadalupe, intertidal to 

65 m.; D. 9016 (Hubbs, Johnson & Allanson), Laguna de San Ignacio. 

Gulf of Calif —D. 267-40, Puerto Refugio, Isla Angel de la Guarda, 12- 
22 m; D. 21553 (Calif. Fish & Game), Isla San Esteban, 10-40 m.; 

D. 923, Isla Tibur6én; D. 7183, Puerto Escondido; D. 6984, Bahia 

Salinas, Isla Carmén; D. 6735, Punta Frailes; D. 6921, Canal de 

San Lorenzo, Isla Espiritu Santo; D. 6881, 6870, 6836, Howell 48a, 

Bahia de San Lucas, 20-40 m. Sinaloa—Remple 4/1/37, off Punta 

Piaxtla, 12-16 m; Remple 4/2/37, off Isla Isabel, 20-35 m. Isla Trés 

Marias—Taylor 39-649, Hancock Sta. 970, 9/V/39. Oaxaca—D. 21320 
Puerto Guatulco, 11 m.; D. 21263, Bahia Chamela, 20 m. 

Hypoglossum attenuatum Gardner var, attenuatum 
Gardner 1927b, p. 104, pl. 20, fig. 3, pl. 35-36. 

Much like the variety abyssicolum described above, but more 
abundantly branched and smaller throughout, the blades only 1-2 (2.5) 
mm. wide and more acuminate. 

Type: A collection by T. C. MacDougal, November 1923, in 

Herb. University of California, Berkeley (296658) 
Type LocaLity: Epiphytic on Sargassum, Puerto Libertad, 

Sonora. 
MEXICAN DISTRIBUTION: Gulf of Calif—D. 8028, Puerto Refugio, 

Isla Angel de la Guarda, 20 m; D. 665, Puerto Libertad, cast ashore; 

D. 303-40, Bahia Gonzaga, 60-80 m.; D. 60-40 Bahia Guaymas, 4-6 m. 

These materials from the upper Gulf of California, including the 
type locality, are the only ones from the Gulf region as small and 
narrow as the type. Most specimens are larger, broader, and more in 
accord with Taylor’s H. abyssicolum, but there are a number of inter- 
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mediates that satisfactorily indicate that these are variants of a single 

natural species. 
Pacific Baja Calif—D. 21651, 21738, 8727, Bahia San Quintin, 

epiphytic in shallow water. These are luxuriant, bushy plants even 
more densely branched than the type and with somewhat shorter 
branches. The quiet, isolated bay habitat would seem in this instance 
to reproduce the ecological conditions under which this species thrives 
in the Gulf of California. 

Hypoglossum retusum Dawson 
Pl. 35, fig. 1-2 

Dawson 1944, p. 107, fig. 17-18; Dawson, Neushul & Wildman 1960a, 
piezo: 

Thalli to 27 mm. high (or more) with a cylindrical main stripe 
from which several blades arise irregularly as lateral branches; blades 
oblanceolate, 11-16 mm. long, 3.5-4.5 mm. wide, attached to the main 

stipe by a slender petiole 2-4 mm. long, monostromatic except at the 
percurrent midrib, without lateral veins, frequently with a series of 
rhizoids growing from the margin, with an apical notch from which the 
apical growing point is turned backward and downward, the meristem 
itself acute and growing by means of an apical cell; intercalary 
divisions of primary cell row absent; initials of tertiary cell rows 
reaching the thallus margin; reproduction not seen. 

Type: A collection of May 1944, without designated collector 
[actually Kenneth O. Emery] in Herb. University of California, Berkeley. 

TyPE LocALiTy: Rocky bottom of Kellet Channel, off south shore 
of Isla Cedros, Baja California, Mexico, at a depth of 40-50 m. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 20527 (Neushul), 
northeast of Punta Eugenio, 35 m. 

Membranoptera spatulata Dawson 
EMeR ae & 

Dawson 1950a, p. 157, fig. 15. 

Thalli to 1 em. high, consisting of a dense group of small, membra- 
nous, spatulate blades arising on short pedicels from a creeping, basal 
portion spreading over and around branches of hydroids; blades mono- 
stromatic except at the midrib, 2.0-2.5 mm. wide, undulate, with entire 
margins, with abundant, pinnate, parallel, primary microscopic veins 
and connecting secondary veins; growth by means of an apical cell; 
intercalary division absent from primary cell row; apices rounded, the 
apical cell forming a small apiculum; blades unbranched, or at times 
in age more or less lacerated and lobed or branched from margins 
near the apex; spermatangia borne in elongated sori occupying the 
interstices between the microscopic veins over whole of the monostroma- 
tic blade; midrib becoming heavily corticated by growth and septation 
of very slender rhizoidal cells from the elongated cells of the primary 
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cell row and the similar, parallel, basal cells of the secondary cell rows; 
cysocarpic and tetrasporic plants not seen. 

Type: Dawson 755a, Feb. 18, 1946, in Herb. A. Hancock 

Foundation (43230). 
TYPE LOCALITY: On intertidal rocks in crannies, northeast side 

of Isla Patos, Gulf of California, Mexico. 

This species is distinguished from others of the genus by its tufted 
habit and typically unbranched, blunt-spatulate blades which, compared 
to other species of Membranoptera, are relatively broad with respect to 
length. 

Holmesia californica (Dawson) Dawson 
Pl. 135, figs) 6-75, (PL o36 

Dawson 1945b, p. 96. Loranthophycus californicus Dawson 1944, p. 655, 
fig. 1-4. 

Thalli erect, membranous, to 12 cm. high, rose colored, attached 
to rocks by a thin, adherent crust augmented by a few short clasping 
stolons, expanded from a branched, subterete stipe 1.0-1.5 cm. high; 
blades 3-4 from each main stipe, narrowly cuneate for 1.5-2.0 cm. above 
the point of branching, then expanding abruptly into a thin, smooth, 
veinless, narrow-ovate, membranous portion 3-4 cm. broad, this usually 
simple, but sometimes divided above the middle; margins irregularly 
shallowly lobed or undulate; transection showing an external layer of 
small, flattened, pigmented, rectangular cells and several irregular 
medullary layers of large, colorless, thin-walled cells; tetrasporangia 
borne in special fertile branchlets from the surface of the membranous 
blades; fertile branchlets 1-2 mm. long, simple or forked, compressed, 
acute, 400 » broad, 200 » thick, from a cylindrical base; tetrasporangia 

scattered, 90-100 » in diam.; sexual plants not seen. 
Type: A collection by Martin W. Johnson, Mar. 10, 1944, in 

Herb. University of California, Berkeley. 
Type LocaLity: Dredged from a rocky bottom at a depth of 25 

meters off Point Loma, San Diego, Calif. 

MEXICAN DISTRIBUTION: This species has been reported now from 
much of the Pacific Coast from Washington State to southern California 
(a recent collection is Dawson 5808, at 41 m., off Santa Cruz Island), 

and, since the type came from very near the Mexican boundary, 
may be expected in moderate depths along the northwest coast 
of Baja California. 

Schizoseris pygmaea Dawson 
PL.35, fie, 34 

Dawson 1950a, p. 157, fig. 16-17; Dawson 1959, p. 29. 

Thalli 1-2 (3) cm. high or more, from a discoid base, or the base 

a -& prostrate, terete structure with rhizoidal attachments, consisting of 
one to several irregularly, dichotomously branched or lobed monostroma- 
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tic, stipitate blades 2.0-2.5 mm. broad with strongly developed midribs 
extending to within 200-600 » of the tips; branching of new blades 
from lower stipe parts or occasionally from the midrib of a blade; 
young blades obovate, becoming vaguely palmate; sometimes eroding 
early to leave the persistent midrib, with entire margins above except for 
occasional production of rhizoidal outgrowths from the margins, more 
or less undulate and with rounded apices; midrib 200-300 » thick, 
consisting in transection of a group of subspherical, colorless medullary 
cells 30-50 » in diam. and a pigmented cortex of smaller cells more 
or less like those of the blade, without rhizoidal filaments; growth from 
a group of terminal initials; blade cells in surface view 6-12 » in 
greatest diameter; tetrasporangia borne in sori usually occuring as a 
single, broadly rounded patch in the middle or upper part of a blade and 
occupying most of its width. 

Type: E. Y. Dawson 1008, Feb. 22, 1946, in Herb. A. Hancock 

Foundation (5361). 

Type Locality: Intertidal rocks, Isla Partida, Gulf of Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 10448, 12 mi. 
east of Punta Eugenio, Bahia Vizcaino. Gulf of Calif —D. 853, 861, Isla 
Jorge; D. 738, 755, Isla Patos; D. 18568, Isla San Pedro Nolasco, on 

thin sponges at 1-2 m.; D. 18873, El Solitario, Bahia Agua Verde; D. 
18673, Isla Cholla, off Isla Carmén. 

This species closely resembles Myriogramme subdichotoma Segawa, 
but seems to differ in its less extensive dichotomy and in its large, 
usually solitary tetrasporangial sori occupying the greater part of the 
breadth of a fertile segment. 

Platysiphonia clevelandii (Farlow) Papenfuss 
Pl. 39, fig. 4; Pl. 40, fig. 1 

Papenfuss 1944, p. 206; Silva & Cleary 1954, p. 258-259, fig. 27a. Taenioma 

clevelandii Farlow 1877, p. 236. 

Thalli epiphytic or entangled, attached by rhizoids, to 2 cm. in 
extent, consisting of ligulate acuminate. blades 90-175 », broad branched 
dorsiventrally from the center line of each blade; blades 5 cells broad, 
composed of a central axial cell row surrounded by four pericentral 
cells, each lateral pericentral cell flanked by two cells; base of branches 
with lower two segments lacking flanking cells; tetrasporangia produced 
in ultimate blades by acropetal succession, in two longitudinal rows, 
one sporangium by each lateral pericentral cell and bordered 
by two flanking cells which divide vertically to produce two more; sexual 
plants not seen. 

Type: A collection by Daniel Cleveland in the Farlow Herbarium, 
Harvard University. 

TYPE LocaLity: San Diego, California. 
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MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 2583, 2586 
(Williams & Kenyon) Isla Cedros, 20 m.; D. 2565, 2621, 2605, 2596 
(Williams & Kenyon), Laguna de Scammon, 4-6 m. 

Platysiphonia clevelandii differs from P. parva in that two pairs of 
flanking cells, instead of one, border each sporangium in a tetrasporan- 
gial branch; also that the two lowermost segments of a branch lack 
flanking cells, while in P. parva only the basalmost segment lacks flank- 
ing cells. 

Platysiphonia parva Silva & Cleary 
Pl. 39, fig. 2-3 

Silva & Cleary 1954, p. 259, figs. 1-37. 
Thalli epiphytic, to 2 cm. tall, attached by rhizoids, consisting of 

ligulate, acute or acuminate blades 125-200 » broad branched dorsi- 
ventrally from the center line of each blade; blades five cells broad, 

composed of a central axial cell row surrounded by four pericentral cells, 
each lateral pericentral cell flanked by two cells; base of branches 
with only the basal cell segment lacking flanking cells; tetrasporangia 
produced in ultimate blades in two longitudinal rows, by acropetal suc- 
cession, one sporangium by each lateral pericentral cell bordered by two 
flanking cells only, which to not divide vertically; cystocarps urceolate, 
slightly asymmetrical, prominent, 225-445 p in diam., 260-500 » high; 
spermatangia forming an elongated sorus on either side of the mid-line 
of ultimate blades, arising from the pericentral cells. 

Type: Silva 5786, Jan 27, 1950, in Herb. University of California, 

Berkeley. 
Type LocaLity: Melpomene Cove, Isla Guadalupe, Baja California 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 4086, 4139 

(Hubbs), Dec. 7, 1946, Melpomene Cove, Isla Guadalupe, 20-35 m.; D. 

8228, 8408, south anchorage, Isla Guadalupe, 6-20 m.; D. 8468 Melpo- 

mene Cove, Isla Guadalupe, 80 m. 
This seems to be a Guadalupe Island endemic, for all of the speci- 

mens of this genus from that locality are P. parva, while all those from 
mainland Baja California localities are P. clevelandii. 

Taenioma perpusillum (J. Agardh) J. Agardh 
Pl. 37, fig. 1, Pl. 47, fig. 3 

J. Agardh 1863, p. 1257; Papenfuss 1944, p. 206, pl. 23, 24; Dawson 1944, 
p. 324. Polysiphonia perpusilla J. Agardh 1948, p. 16. 

Thalli minute, epiphytic or saxicolous, 2-3 mm. high, consisting of 
horizontally creeping, branched, cylindrical, ecorticate, polysiphonous 
branches 130-150 » in diam., attached to the substrate by unicellular 
rhizoids below and giving rise on the upper side to erect or ascending 
branches; erect parts giving rise to alternate determinate branchlets 
with short cylindrical base and flat, ligulate blades about 100 » broad, 
500-1000 p» long, terminating in 1-3 long terminal hairs (luxuriant, 
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growing material usually with three hairs) ; tetrasporangia disposed in 

two rows along the axis of determinate branchlets; sexual plants not seen. 

Tyre: A collection by Liebmann in the Agardh Herbarium, Lund, 

Sweden. 
TYPE LocaLity: San Agustin, Mexico (presumably along the 

coast of Oaxaca in the Isthmus of Tehuantepec region). 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 325-40, Bahia Gon- 

zaga; D. 392-40, Bahia Tepoca; D. 406b-40, Isla Pond; D. 540a-40, 

Bahia Agua Verde; D. 978, Isla Tiburén; D. 18948a, Isla Espiritu 

Santo; D. 10891, 10908, Bahia Topolobampo. 
Several of these materials are in good growth and show a frequent 

to regular development of the three terminal hairs. However, D. 978 is 

apparently somewhat dwarfed or stunted and shows only single apical 

cells or hairs, or, occasionally, tips with two hairs, but not three. 

Standing alone this plant might well be placed in Taenioma macrourum 

Thuret according to the interpretation of Tseng 1944, but in D. 10891 

one can find in almost every slide field of the material tips with one, 

two and three hairs, so that it is difficult to accept the number of 

terminal hairs as a basis for distinguishing these two species. 

Sorella delicatula (Gardner) Hollenberg 
Pl. 34, fig.2 

Hollenberg 1943, p. 577. Erythroglossum delicatula Gardner 1926, p. 208, . 

pl. 18. Sorella delicatula var. californica Hollenberg 1943, p. 577, fig. 13-14. 

Erythroglossum divaricatum Gardner 1926, p. 207, pl: 17, fig. 2, is probably 

included here but fertile material is needed for verification. 
Thalli 1-2 cm. high (sometimes up to 10 cm. in quiet, deep water), 

mostly dichotomo-flabellately branched, the flattened divisions 200-500 

(600) » broad; margins smooth; blades monostromatic except at the 

inconspicuous midrib; tetrasporangia sori oval, 200-400 broad, usually 
solitary in the center of branches near the ends; cystocarps 400-450 

in diam., occupying nearly the entire width of branches; spermatangial 
sori occurring singly as irregular oval patches at the very tips of the 
branches. : 

Type: Mrs. H. D. Johnston 139, June 1899, in Herb. University 

of California Berkeley (94715). 
Type LocaLity: Washed shore, San Pedro, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 4226, on a Hallto- 

tus shell from 4 m., east side of Isla Coronado del Norte. 

Recent collections of this plant have shown that the type specimen 
probably represents a maximum development of stature in a deep-water 
plant, while most materials collected at lowest tide levels are dwarfish 
plants only 1-2 cm. high. Experience with this and other related genera 
indicate that these size differences are related directly to the local en- 
vironment and usually reflect the amount of agitation under which the 
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plant grows. See also S. pinnata for similar responses demonstrated by 
collections from the Gulf of California. 

Sorella pinnata Hollenberg 
Pl. 38, fig. 1; Pl. 40, fig. 6 

Hollenberg 1943, p. 578, fig. 15-16; Dawson 1944, p. 321, pl. 47, fig. 3-4; 
Dawson 1951, p. 53. 

Thalli 1-2 cm. tall (or up to 7 cm. in luxuriant examples), rose pink 
in color, semi-prostrate in inferior parts, the segments membranous, 
lanceolate, 0.5-2 mm. (sometimes to 3.5 mm.) broad, with acute, 

obovate to lanceolate, irregularly pinnate branchlets and dentae, with an 
inconspicuous midrib, monostromatic except at the midrib and in lower 
parts; growth from an apical cell, the primary cell row with intercalary 
division; margins minutely denticulate; tetrasporangial sori 300-400 
(800) » in diam., oval, solitary in the middle of branches near the 
tips; cystocarps 400-500 » in diam., on one side of the midrib, with a 
single pore; spermatangial sori oblong, 150-200 » in diam., mostly in 
pairs, one on either side of the midrib and often several pairs oc- 
curing on a single branch. 

Type: Hollenberg 3921, Nov. 7, 1942, in the herbarium of G. J. 

Hollenberg, University of Redlands, Calif. 

TYPE LOCALITY: On intertidal rocks, Laguna Beach, Orange Co., 
Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8011, Cortez 
Bank, 30-40 m.; D. 4225, Isla Coronado del Norte; D. 10564, Isla 

Cedros; D. 9421, Islas San Benito; Gulf of Calif—D. 856, Isla Jorge; 
D. 194-40, Puerto Refugio, Isla Angel de la Guarda; D. 666, Puerto 
Libertad (growing luxuriantly (to 7 cm. tall) with Branchioglossum 
woodii in the subtidal, and of similar habit). 

Grinnellia lanceolata Dawson 
Pl. 39, fig. 5 

Dawson 1944, p. 322, pl. 47, fig. 6. 

Thalli 2.5-6 cm. tall, consisting of several short-stipitate blades from 
a minute, pulvinate or discoid holdfast; blades lanceolate at first, 6-8 

mm. wide, expanding to 2-3 cm. wide, monostromatic except at the 
delicate midrib, undivided, without side nerves, with entire, only slightly 

undulate margins, the apices blunt, with an apical cell; primary cell row 
without intercalary divisions; tetrasporic sori scattered over blades on 
either side of midrib, tending in part to be oriented in faintly decussate 
rows; spermatangial sori irregular, angular, 50-500 jw in extent, 
scattered over blades; cystocarps scattered over the thallus, up to 1 mm. 
in diam., seeming to have a small scale-like projection on one side, but 
this actually representing the tip of the fertile leaflet on the midrib of 
which the procarp develops (very young cystocarps project downward 
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from the abaxial surface of these very short leaflets). 
Type: Dawson 626-40, Feb. 15, 1940, in Herb. A. Hancock 

Foundation (57). 
TyPE LocaLity: Dredged from a depth of 34-50 m., off Punta 

Gorda, Baja California del Sur. 
MEXICAN DISTRIBUTION: Baja Calif. del Sur—D. 7192, Puerto 

Escondido, 6-10 m.; 6835, 6866, Bahia de San Lucas, 20-37 m. 

Polyneura latissima (Harv.) Kylin 

Pl. 40, fig. 2 

Kylin 1924, p. 37, fig. 27-28; Dawson 1945c, p. 102; Dawson 1949, p. 220; 
Dawson, Neushul & Wildman 1960, p. 72, pl. 38, fig. 4. Hymenena latisstma 

Harvey 1862, p. 170. 

Thalli 10-15 cm. tall or more, subsessile or shortly stalked, flat, 

membranous, pinkish to reddish, the young blades oblanceolate, becom- 
ing somewhat palmately branched or lobed, the older ones more or less 
deeply incised or lacerated, the segments 2-6 cm. broad; veins conspicu- 
ous and relatively course, anastomosing to form an areolate reticulum 
covering all but the blade margins; tetrasporangial sori minute, scattered 
over both surfaces of the blade, several in each inter-reticular area 

between veins; cystocarps numerous, large projecting, irregularly dis- 
posed over both surfaces; spermatangia forming dull whitish patches 
over the entire surface which becomes ridged, indented or rugose. 

Tyre: A collection by Dr. Lyall and C. Wood, in the Harvey 
Herbarium, Trinity College, Dublin. 

Type LocaLity: Esquimalt Harbor, British Columbia. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—Cooper 864, 7 mi. 

north of Punta Descanso; D. 8038 (Hubbs), Bahia Descanso; D. 136, 

Rio San Telmo; D. 9648b, outer peninsula, Bahia San Quintin; D. 

20867 (Neushul) near Punta Cabras; D. 20628, 20804 (Neushul), near 

Punta Eugenio; D. 9546, 9549 off Punta San Hipolito, 68 m. D. 9552, 

Isla Guadalupe, 68 m. 

Polyneurella hancockii Dawson var. hancockii 
Pl. 40, fig. 3-4 

Dawson 1944, p. 323, pl. 47, fig. 1-2. 

Thalli 6 to 6.5 cm. high, composed of numerous short-stipitate, 

entire, ovate-lanceolate, membranous, rose-colored blades 2-3.5 cm. wide, 

5-6 cm. long when mature, arising from a semi-terete axis several times 

branched above a small discoid holdfast; blades entire, the margins 
smooth or with an occasional proliferous bladelet, monostromatic in 
younger parts, growing by means of an apical cell, without a midrib 
but with many microscopic veins (some becoming macroscopic in older 
blades) ; the veins tending to be parallel and to run longitudinally, 
tetrasporangial sori scattered over blades, more or less regularly spaced, 
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small, rounded, blister-like, to 1 mm. in diam., each bearing 100 or 

more tetrasporangia; sexual plants unknown. 
Type: Dawson 184-40, Jan. 28, 1940, in Herb. A. Hancock 

Foundation (no. 58). 

Type LocaLity: Dredged from 22-44 m., Puerto Refugio, Isla 
Angel de la Guarda, Gulf of California, Mexico. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 7070, off Punta 
Frailes, 40 m. 

Polyneurella hancockii var. rhizoidea var. nov. 
Pl. 37, fig. 2 

Varietas typo similis, basi, autem, prostrata succulenta adhaerente, margini- 
bus laminae satis proliferis, hic illic proliferationibus aggregatis radiciformibus 
ramosis patentibus manifestis; praeditis; sori tetrasporangiales minimi, plerum- 
que minores quam 300 uw diam. 

Like the type but the base a prostrate, fleshy, adherent structure 
and the blade margins somewhat proliferous and provided here and there 
with prominent groups of branched, spreading, root-like outgrowths; 
tetrasporangial sori very small, mostly less than 300 » in diam. 

Type: Dawson 6869, Mar. 11, 1949, (consisting of liquid pre- 

served material and slide) in Herb. A. Hancock Foundation. 

Type LocaLity: Dredged in 20 fms. Bahia de San Lucas, Baja 
California, Mexico. 

ADDITIONAL MATERIAL: D. 6840a, Dredged 10 fms., Bahia de San 

Lucas, Baja Calif. 

Nienburgia andersoniana (J. Agardh) Kylin 
Pl. 41; Pl. 42, fig. 1 

Kylin 1935, p. 1; Taylor 1945, p. 280; Dawson 1945, p. 67; Dawson 1949, 
p. 223; Dawson 1951, p. 53; Dawson, Neushul & Wildman 1960, p. 68, pl. 38, 
fig. 1. Neuroglossum andersonianum J. Agardh 1876, p. 474. 

Thalli to 26 cm. high, consisting of repeatedly pinnately branched 
ligulate, membranous blades from a stoloniferous holdfast, the prostrate 
branches with toothed margins; erect axes often stem-like at the base, 
of variable width above, mostly 3-5 mm., but sometimes only 1.5-2 mm., 

branching at intervals of 2-7 mm. or more, irregularly alternate, the 
branches lying for the most part in one plane; blade margins provided 
with usually prominent, regularly spaced teeth; axes showing a promi- 
nent midrib in lower parts, often becoming obscure in upper parts; 
spermatangia in small elliptical or linear sori on tips of segments or on 
small proliferous outgrowths; cystocarps scattered on both surfaces, 
projecting, ostiolate; tetrasporangia in rounded sori on blade tips or in 
small proliferous branchlets. 

Type: An Anderson collection in the Agardh Herbarium, Lund, 
Sweden. 

TYPE LOCALITY: Santa Cruz, California. 
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MEXICAN DISTRIBUTION: Pacific Baja Calif —Cooper 866, Dawson 
189, 240, 272, 8039 (Hubbs), vic. of Punta Descanso; D. 1264 

(Johnson) Bahia Soledad; D. 9746 (Hubbs) Punta Banda; D. 9691, 

outer peninsula of San Quintin; D. 1264, 1137, 8672, 8865, Punta 

Baja; D. 8370, Isla Guadalupe; D. 9834, Isla Cedros; D. 10347, Punta 

Eugenio; D. 9101, Islas San Benito; D. 9231, Punta Pequefia, Bahia 

San Juanico; D. 9038, 9263, 9356, Isla Magdalena (ocean side). 

Several of these specimens, especially those from Punta Pequefa 
(pl. 42. fig. 1) and some from Isla Magdalena, are of an exceedingly 
narrow form in which the blades are linear, only 1.5-2 mm. wide and 
the teeth proportionally very prominent. 

Tentative Working Key to the Species of Phycodrys 
1. Plants 10-22 high, the blades usually with marginal branches 

or lobes which grow out to form segment ..........:::sccsccsseceeeeeees 
1. Plants smaller (3-5 cm.) the blades simple (or with occasional 

proliferous marginal bladelets, in P. profunda) .............00+ 2 
Prelate stAArOINSy SIOOOUM, a52:.6ccscer-ccoucrcacCecdao eater eee 

eR rdehs Uhenicdcasbvnghsneos P. simplex sp. nov. (Gulf of Calif.) 
2. Blade margins denticulate, some of the teeth growing out 

DERE PUEZ OLAS 1555550 S22 sas tecatccs tacts suet ocatdecse ote iar eR eee 
mes Sera sctsus P. profunda sp. nov. (Calif. and N.W. Mexico 

Blades inter tras (SMA DOLE 92 0.5, vensasenescvcesssen sscetereustenenon tects Gaceeeae ee 4 
Blade margins + prominently denticulate, dentate or serrate, 
UCAS WOU MIAN = sec-c sz cecesosesss-secs <csvesenes= sucveateloe ctcatetnseotenaseceutseeestt 6 
4. Alae becoming bullate in age; vegetative regeneration by 

“budding: reproduction wnknOwm o..0%.2.4s0cc-ce eet 
mg nape eet 8 ERR ti P. bullata Gardner (Alaska) 

As FINGb as) @bOVien tiie Sik nie sts, coree ee etaen ee cers uetece een eeaare bs) 
5. Tetrasporangia forming an irregularly continuous marginal 

| DEY MGR eee pared ee eg P. ambigua Gardner (Alaska) 
3. Tetrasporangia borne in paired, elongate patches on either 

side of midrib of ultimate segments..................-se-sceccorssseasearsesecs 
sees taeda saad «Poet ese P. elegans Setch. & Gard. (Galapagos Isl)* 4 
6. Plants abundantly proliferous from midribs as well as 

margins ...... P. austrogeorgica Skottsberg (So. Georgia) 
6. Plants not abundantly proliferous from midrib, although 

sometimes -+ marginally proliferous «0.0.0.0... cesses 7 

eS) 

we os 

“When Taylor (1945, p. 279) described Phycodrys pulchra he said: “They differ 
[from P. elegans S. & G.] in minor respects [and] may prove to be nothing 
more than a particularly luxuriant variety [of that].” His fine array of Gala- 
pagos specimens appear to me to be completely identical with the tetrasporan- 
gial Setchell and Gardner material, and a further Galapagos collection (AHF 
66-33) that is intermediate between the broad plants of Taylor and the narrow 
type of P. elegans, allows me to make this reduction without hesitation. 
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7. Tetrasporangia produced mainly in small sori scattered be- 
tweenor alone the merves) o...c:s.ssesataccdet teas stccsssntauensecenrcheebarseeene 

7. Tetrasporangia borne in small marginal proliferations ............ 8 
8. Veins narrower, strongly marked; color brownish red........ 

.... P. antarctica (Skottsberg) Skottsberg (Grahamsland) 

8. Veins broader, less strongly marked; color reddish ............ 
me ela eave P. sinuosa (Huds.) Kitz. (North Atlantic) 

9. Marginal teeth 2-3 mm. long, very prominent .............secceeseeees 
Mpatetesut ssbossanedeceuctersdtscesteoenestnseces seats P. riggit Gardner (Alaska) 

9. Marginal teeth short, not so prominent ...............cscscescssssoesseese 10 

10. Blades exceedingly ample, broader than long .............. 
teclrtancttehescesaveecees P. amplissima sp. nov. (Gulf of Calif.) 

10. Blades or segments not particularly ample, usually dis- 
tinetly longer than® broads2.t 8. cocs cose stccossesceestar aoe rence ll 

11. Marginal teeth often developing into bundles of rhizoids; 
tetrasporangia in very small (250-350 ») scattered sori in the 
BIAG ie act re ctosne P. lucasana sp. nov. (So. Baja Calif.) 

11. Marginal teeth not developing into bundles of rhizoids; tetras- 
porangial, Sori Langer 12h cccsiceccdtsercccecssasesucessactacseqnteeerasseesesseeanastece 2 

Ke) 

12. Tetrasporangia in irregular patches along veins in main 
blades ........ P. fimbriata (De la Pyl.) Kylin (subarctic) 

12. Tetrasporangia in scattered sori between the side nerves 15 

ES: | Bladesjmore*undilate. broaden: cc: -cocsaces<acet-veseuecatenee see eee 

seuaadeee ects P. setchellii Skottsberg (Pacific North America) 

13. Blades less undulate and denticulate, more lingulate ................ 
Latha retal oes P. quercifolia (Bory) Skottsberg (Falkland Isl.) 

Phycodrys lucasana sp. nov. 
Plin3itigaw-on bl, 43) figs 

Thalli ad 5 cm. alt., delicate membranacei, ex una lamina ramosa infra 
stipitem brevem (2 mm.) teretem admodum contantes; lamina primaria ad 
13 mm. lat., lanceolata, costam tenuem (100-150 ») sed manifestam, necnon 
nervos tenuissimos oppositos, e duobus ordinibus cellularum plerumque 
constantes, praebens; margines primum valde denticulati, aliquibusdam dentium 
in fasciculos rhizoideorum teretes simplices ramososve effectis, aliis ramos, ad 
basim latos, laminae primariae similes plerumque formantibus; tetrasporangia 
in soris parvis sparsis punctatis in alis lamimarum nata, soris 250-350 uw 
diam., 25-35 sporangia habentibus; reproductio sexualis non visa. 

Thalli to 5 cm. tall, delicately membranous, consisting essentially 
of a single branched blade below a short (2 mm.) terete stipe; primary 
blade to 13 mm. wide, lanceolate, with a slender (100-150 ») but 

distinct midrib and very slender, opposite nerves mostly of two cell 
rows; margins at first strongly denticulate, some of the teeth developing 
into terete, simple or branched rhizoid bundles, others forming usually 
broad-based branches similar to the primary blade; tetrasporangia borne 
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in small scattered punctate sori on the alae of the blades, the sori 250-350 
pw in diam., with 25-35 sporangia; sexual reproduction not seen. 

Type: Holotype is E. Y. Dawson 6808, March 11, 1949, in Herb. 
A. Hancock Foundation. 

TyPE LocaLity: Dredged in 36 m., Bahia de San Lucas, Baja 
California, Mexico. 

The distinctive features of this species are the small size, the very 
short, terete stipe, delicate midrib, very small, punctate tetrasporangial 
sori, and the development of the marginal teeth into rhizoidal processes. 
The secondary blades are little contracted at their bases and give 
somewhat the impression of extended lobes. There is little evidence of 
erosion of the blades down to the midrib to form pseudostipitate segments 
as in various other members of the genus. 

Phycodrys setchellii Skottsberg 
Pl. 45, fig. 1 

Skottsberg 1922, p. 433, pl. 50. Dawson 1945a, p. 102; Dawson 1945, p. 62. 

Thalli 10-12 cm. tall, pinkish-red, consisting of pinnately branched 
and lobed membranous leaf-like blades from a discoid holdfast; blades 

long-elliptical to obovate, to as much as 2 cm. wide, monostromatic 
except at the percurrent midrib and the subopposite veins, becoming 
lobed and oppositely branched by lateral, marginal growth from the 
veins so that the veins become midribs, becoming eroded below and the 
midribs persisting as stipes and axes which may become documbent; 
margins + undulate, smooth or irregularly dentate, or with proliferous 
branchlets; tetrasporangia and spermatangia formed in small, scattered 
sori between the veins over entire monostromatic portion, or the tetra- 
poric sori filling small, flat, marginal leaflets; cystocarps not seen. 

Type: Farlow, Anderson & Eaton Alg. Exsice. Amer. Bor. no. 65 
(copy in Herb. Botanical Garden, Gothenburg, Sweden). 

TYPE LOCALITY: Fort Point, San Francisco, Calif. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 6489, Bahia 
Colnett (drift); D. 181, Rio San Telmo (drift); D. 8770, outer 

peninsula of San Quintin (drift); D. 9035, Arrecife de Sacramento, 

60 m.; D. 8279, Isla Guadalupe, 80-100 m.; Emery, May 1944, Canal 

de Kellett, off Isla Cedros, 40-50 m.; D. 9550, off Punta San Hipdlito, 

70 m. 
Phycodrys profunda sp. nov. 

P37, hig: 3-6 
Thalli parvi, c. 2-3 (5) cm. alt., constantes ex 1-3 laminis admodum 

simplicibus e stipite composito brevi (2-3(10) mm. per discum parvum succulen- 
tum affixo, orientibus; laminae oblanceolatae ad lineari-oblanceolatas, ad basim 
cuneatae, simplices aut laminula marginali interdum praeditae, ad 5-6 mm. 
lat. expansae, membranaceae, costam relative crassam (350-750 yu) atque 
venas oppositas habentes; margines denticulati, nonnullis dentibus ad processus 
ad 3 mm. vel plus long. ramosos teretes, rhizoidea ferentes, formandos mox 
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elongatis, processibus organa affixionis secondaria arenae conchaeque affixa 
efficientibus; tetrasporangia duobus modis nata; in soris parvis rotundatis 
250-400 » diam., inter venas, atque in proliferationibus subteretibus stichidio- 
formibus, e marginibus laminae orientibus; reproductio sexualis non visa. 

Thalli small, about 2-3 (5) cm. tall, consisting of 1-3 essentially 

simple blades from a short, compound stipe (2-3 (10) mm.) attached by 
a small, fleshy disc; blades oblanceolate to linear-oblanceolate, cun- 
eate to the base, simple or with an occasional marginal bladelet, expan- 

ding to 5-7 mm. wide, membranous, with a prominent, relatively coarse 
(350-750 «) midrib and opposite veins; margins denticulate, some of 
the teeth often very soon elongating to form branched, terete, rhizoid- 
bearing processes to 3 mm. long or more, forming secondary attach- 
ments to sand and shell; tetrasporangia borne in two ways: in small 
rounded sori 250-440 » in diam. between the veins, and also in subterete, 
stichidium-like proliferations from the blade margins; sexual repro- 
duction not seen. 

Type: Holotype is E. Y. Dawson 5519, Oct. 31, 1948, in Herb. A. 
Hancock Foundation. 

Type LocaLity: Dredged in 60 m., 1 mi. e. of White Cove, Santa 

Catalina Island, Calif., on brachiopod bottom. 
ADDITIONAL MATERIAL: Dawson 8456, Melpomene Cove, Isla 

Guadalupe, dredged in 90 m., coarse sand, Dec. 19, 1949. 
These two collections show the distinctive characters of this species 

quite well: small size, mostly simple, elongate blades with prominent 
rhizoidal development of part of the marginal teeth, and dimorphic tet- 
rasporangial sori. The rhizoidal processes are much like those of P. 
lucasana, although more extensive, but in other features the plants are 

dissimilar. 
Phycodrys radicosa (Okamura) Yamada & Inagaki, in Yamada 

1933, p. 283, is similar in many respects, but that plant was originally 
described as consisting of “2 layers of cells; the inner, of oblongo-angu- 
lar, larger, colorless, empty cells with thickish walls; the cortical, of 

angular, flattish cellules.” This character should be verified, for it 

would remove the plant from Phycodrys. 

Phycodrys simplex sp. nov. 
Pl, 38) fie. O83 

Thalli 4-5 cm. alt., e aliquot laminis simplicibus, stipitem brevem (3-5 (10) 
mm., habentibus, e stipite communi tereti 5-10 mm. long, ramosis, constantes: 
laminae lanceolatae, sine ramis lobisve, invenales anguste cuneatae ad basim, 
adultae latiores 1-2.5 cm. lat., costam manifestam, ad basim ad 1 mm. lat., nec- 
non venas oppositas tenues inconspicuas habentes; margines leves, paululum 
undulati; reproductio non visa. 

Thalli 4-5 cm. high, consisting of several short-stipitate (3-5 (10) 

mm.) simple blades branching from a terete common stipe 5-10 mm. 
long; blades lanceolate, without branches or lobes, basally narrowly 
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cuneate in youth, becoming broader in age, 1-2.5 cm. wide, with a pro- 
minent midrib to 1 mm. wide at the base and with slender, faint, 

opposite veins; margins smooth, slightly undulate; reproduction not 
seen. 

Type: E. Y. Dawson 183-40, Jan. 26, 1940, in Herb. A. Han- 

cock Foundation. 

Type LocaLity: Dredged in 22-44 m., Puerto Refugio, Isla Angel 
de La Guarda, Gulf of California, Mexico. 

ADDITIONAL MATERIAL: Dawson 276-40, Jan. 28, 1940, dredged in 

12-22 m., Mejia Channel, Puerto Refugio, Isla Angel de la Guarda. 
These two collections appear to represent an undescribed species 

despite the lack of reproductive characters. The consistently simple, 
smooth-margined, sharply lanceolate blades (where undamaged) and 
the branching only from the terete stipe set them apart from the other 
known species in the key. The plant seems also to be small of stature, 
but maximum size cannot be judged from the present materials. 

Phycodrys amplissima sp. nov. 
Pl. 44; Pl. 45, fig. 2-3 

Thalli 10-13 cm. alt., constantes e laminis una vel aliquot membranaceis late 
expansis undulatis, e stipite brevi (5-8 mm.) per hapteron discoideum affixo, 
orientibus; laminae latiores quam altae (ad. 20 cm. lat.) amplae undulataeque 
asymmetricae late lobatae, nisi ad venas monostromaticae, costam incrassatam 
mecnon venas oppositas ad suboppositas, in partibus inferioribus mediisque 
prominentes, habentes; venae ad basim plus quam 1 mm. lat., supra gradatim 
minuentes, nonnullae nervi laterales aeque prominentes ac costae factae, 
nervos irregulares hic illic plerumque anastomosantes vicissim ferentes; mar- 
gines laminae ubique minute denticulati; spermatangia maculas rotundatas 
irregularesve 1-2 mm. diam, in alis inter venas formantia; cystocarpi 600-750 
u diam.,rostrati, per laminam totam inter venas sparsi; tetrasporangia non visa. 

Thalli 10-13 cm. tall, consisting of 1 or a few membranous, broadly 

expanded, undulate blades from a short (5-8 mm.) stipe attached by a 
discoid holdfast; blades broader than tall (to 20 cm. broad) ample and 
undulate, asymmetrical, broadly lobed, monostromatic except at the 
veins; a thickened midrib and opposite to subopposite nerves prominent 
in lower and middle parts, these more than 1 mm. wide at their bases, 
fading gradually above, some of the side nerves becoming as prominent 
as the midrib and they, in turn, bearing irregular nerves that tend to 
anastomose here and there; blade margins minutely denticulate through- 
out; spermatangia forming rounded or irregular patches 1-2 mm. in 
diam. in alae between veins; cystocarps 600-750 » in diam., rostrate, 
scattered over entire blade between the veins; tetrasporangia not seen. 

Type: Holotype is California Department of Fish and Game, 
Jan. 26-27, 1960, (E.Y. Dawson 21580) in Herb. Beaudette Foundation. 

Isotypes are in Herb. A. Hancock Foundation and in Herb. University 
of California, Berkeley. 
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TYPE LocALITy: From a depth of 10-36 m., off Isla San Esteban, 
Gulf of California, Mexico. 

The ample sexual material of this plant shows it to be one of the 
very distinctive members of the genus. Structure of the apex characteris- 
tic of Phycodrys is seen in juvenile bladelets from the base of the main 
stipe, since apical parts of older blades become eroded. It is the broadest 
species yet described. The venation becomes so complex in older blades 
that a fragment alone suggests the genus Polyneura. 

Polycoryne gardneri Setchell 
Pl. 39, fig. 6 

Setchell 1923, p. 395; Wagner 1954, p. 317, fig. 159-162, 164-175. Polycoryne 
phycodricola Dawson 1945, p. 107, pl. 20, fig. 4-5. 

Thalli parasitic on Phycodrys and Nienburgia, pale or colorless, at 
first a solid, short-cylindrical or hemispherical body with short, horn- 
like protuberances, becoming a cluster of club-like branches about 3 
mm. in diam, or more attached by processes that penetrate the host; 
branches somewhat crooked, = terete, about 1 mm. long or a little 
more, growing by means of an apical cell; spermatangia forming a 
continuous sorus over surface of branches; cystocarps developing singly 
on branches; tetrasporangia forming a continuous sorus on fertile branch 
surfaces. 

Type: N. L. Gardner 2594, October 1913, in Herb. University of 
California, Berkeley. 

TYPE LOCALITY: Point Cavallo, Marin Co., California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—Emery, May 1944, 
Canal de Kellett, off Isla Cedros, on Phycodrys setchellii, 40-50 m. 

Wagner has pointed out that seemingly identical examples of this 
plant occur both on Phycodrys and on Nienburgia, and she has suggest- 
ed that P. gardneri and P. phycodricola are probably conspecific. The 
writer now concurs and makes this reduction pending critical compari- 
sons of the plants on the different hosts. 

Haraldia prostrata Dawson, Neushul & Wildman 
Pl. 45, fig. 5-7 

Dawson, Neushul & Wildman 1960a, p. 25, pl. 2, fig. 4-6. 

Thalli small, membranous, to about 1.5 cm. broad or long, largely 
prostrate and the blades overlapping, attached to various objects and to 
blades of its own by groups of rhizoids from the tips, margins or under 
surfaces of the thallus; blades mostly broadly expanded and markedly 
undulate, irregularly pinnately or flabellately short-branched or lobed, 
the margins provided with teeth, monostromatic throughout vegetative 
parts, without veins; apices acute; cells in central vegetative parts 
polygonal, mostly 50-60 p», in diameter; tertasporangia borne in prom- 
inent, solitary, rounded sori, each occupying a large area near the end 
of an ultimate branch; sexual material not seen. 
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Type: Dawson 20292a (Neushul), Aug. 13, 1957, in Herb. Beau- 
dette Foundation. 

Type Locality: At a depth of 60-75 ft., Islas San Benito, Baja 
California, Mexico. 

Known only from the type. 

Anisocladella pacifica Kylin 
Pl 45, fig’ 6-9 

Kylin 1941, p. 31, pl. 11, fig. 29; Dawson 1945d, p. 63; Dawson 1949, p. 223; 
Dawson 1951a, p. 53; Dawson, Neushul and Wildman 1960, p. 44 

Plants growing in sandy turfs with other small algae, consisting of 
prostrate flattened axes attached by rhizoids and discs and giving rise 
to several erect, ligulate, red blades 1-3 (6) cm. tall, 2-4 mm. wide; pro- 

strate axes freely branched, the branches opposite but appearing alter- 
nate and irregular because most of them are reduced to a midrib or 
to spines; blades terminally obtusely pointed, basally short-stipitate, 
with few or many marginal teeth often of two sizes, monostromatic except 
at the prominent, percurrent midrib and the more-or-less-evident, sub- 
opposite, diagonal, unbranched nerves; tetrasporangial sori in upper part 
of erect blades, forming elongate, lenticular patches extending half way 
or more from midrib to margin; sexual material not seen. 

Type: G. M. Smith, Oct. 29, 1940, in Herb. Agardh, Lund, 
Sweden. 

Type LocaLity: At 0.0 foot tide level, partly buried in sand, 

Asilomar, near Pacific Grove, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 253, 8 km. so. of 
Punta Descanso; D. 91, 6490 (7-12 m.), Cabo Colnett; D. 1201, 8099, 

Punta Baja; D. 10080, 11 mi. w. of Punta Malarrimo; D. 9488, Punta 
Abreojos; D. 9200, Bahia Asuncién. 

This species is most common as a member of the undergrowth turf 
in the Phyllospadix community at lowest intertidal levels. 

Erythroglossum californicum {J. Agardh) J. Agardh 
Pl. 46, fig. 1 

J. G. Agardh 1898, p. 176; Kylin 1941, p. 31, pl. 10, fig. 28. Delesseria califor- 
nica J. G. Agardh 1884, p. 69. 

Thalli 3-4 cm. tall, consisting of a few erect, ligulate blades from a 
branched, terete stipe attached by a disc; blades delicate, 2.5-3.0 mm. 

broad, mostly simple, with an evident, percurrent midrib, but without 

side nerves; margins minutely, sometimes faintly, denticulate; tetraspor- 

angia forming small, anastomosing sori between the blade margins and 
the midrib; sexual material not seen. 

Type: Not specifically designated, consisting of two specimens on 
one sheet in Herb. Agardh, Lund, Sweden. 

Type LocaLity: Not specifically designated, the two specimens: 
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Nr. 31387 “California, Farlow,” Nr. 31388 “Santa Barbara [California] 
L. N. Dimmick” (illustrated by Kylin.) 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 13389, 14 mi. 
off Punta Entrada, Isla Magdalena, 26 m. 

Acrosorium uncinatum (Turner) Kylin 
Pl. 43, fig. 2 

Kylin 1924, p. 78; Taylor 1945, p. 285; Dawson 1945d, p. 63, 67; Dawson, 
Neushul & Wildman 1960, p. 38, pl. 34, fig. 1. Fucus laceratus var. uncinatus 
Turner 1808, p. 153, pl. 68, fig. c-d. 

Thalli usually epiphytic or entangled, or attached to pebbles or shell 
fragments by rhizoids, rose red, 2-5 cm. tall, bushy when amply devel- 
oped, consisting of irregularly branched ligulate, membranous blades 
1-2 mm. wide with entire margins; blades with subacute tips and usually 
with strongly hamate branchlets, with a system of microscopic nerves in 
the otherwise monostromatic blade; reproduction by fragmentation and 
reattachment, or, in the Pacific Coast plants, exceedingly rarely by 
tetrasporangia (observed only once among many hundreds of speci- 
mens). 

Type: A collection by “Miss Hill’ probably to be found among the 
Dawson Turner materials in the Herbarium at Kew or in the British 
Museum. 

Type LocaLity: Tenby, England. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 7909 (Hubbs) 

Tijuana Slough; D. 7950 (Hubbs) Islas Coronados; D. 8041 (Hubbs) 

Bahia Descanso; D. 19214 (Norris) Punta Banda; D. 8253, 8271 (45- 

55 m.), 8278, 8488 (75-100 m.), 8444 (95 m.), 19233 (Limbaugh & 
Chester 20-25 m.), 19291 (Hubbs) Isla Guadalupe; D. 20449 (Neushul, 

18 m.), D. 6558 (38 m.) Isla Cedros; D. 7891 (Osorio-Tafall) Isla 

Natividad; D. 20287 (Neushul. 20-25 m.) Islas San Benito; D. 20476 

(Neushul, 35 m.), 20495 (Neushul, 10-15 m.) southern Bahia Viscaino; 

D. 20842 (Neushul) Punta Eugenio; D. 20576 (Neushul) Bahia Tor- 

tuga, 11-15 m.; D. 20378, 20420, 20428a (Neushul, 10-12 m.) Isla 

Asuncion; D. 13249, Punta Pequefa; D. 20344 (Neushul, 8 m.), D. 

20358 (Neushul, 20 m.), D. 7904, Bahia San Hipolito; D. 7277, 7249, 

(3 m.), Taylor 34-605, Bahia Santa Maria; D. 20202 (Neushul 15 m.), 

D. 6607, 6608 (25 m.), D. 13386 (26 m.) Punta Entrada, Isla Magda- 

lena; D. 6723 (35 m.) Isla Margarita; D. 13342, Punta Lobos; D. 6876 

(38 m.) Bahia San Lucas. 

Key to the Mexican Species of Myriogramme 
Ye) Thali 10:20 seni tales) 320 once cr een ce eee mere cate M. spectabilis 
1. Thallt 3: em: tallvorless, 3. sais wecsccts seve sero se cee e eeeane ceetaone secon tenes 2 

2. Plants with densely congested, ruffled blades joined together 
by accessory attachment discs ..............ssssc0 M. caespitosa 

2. Plants not as above, the blades essentially free .................0+ 3 
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3. Blades divaricately dichotomously branched ........ M. divaricata 
peosbladesisimmple,or Lobed! 2.00. Mee a Aa Oe ee tae 1 

4. Tetrasporangial sori minute, scattered over entire blade........ 
Pa cts ool ataddath MA ueea na atlae uted Lea M. hollenbergii 

4. Tertasporangial sori large (to 4 mm. in diam.) occupying 
most of the middle and upper blade areas ............ M. osorioi 

Myriogramme hollenbergii Kylin 
Pl. 46, fig. 5-7 

Kylin 1941, p. 32, pl. 11, fig. 30; Smith 1944, p. 346, pl. 88, fig. 2-4; Dawson 
1951, p. 53. 

Thalli 1-2 cm. tall, bright red, with a disc-shaped base support- 
ing a short stipe, the stipe terminating in a blade and at times bearing 
lateral blades; blades 5-10 mm. tall, 2-3 (5) mm. broad, narrowly to 

broadly ovate, at times with one or two incisions at the apex, monostro- 
matic throughout, without veins; spermatangial sori lunate, on upper 
part of blade; cystocarps usually limited to two or three on a blade; 
tetrasporangial sori minute, irregularly shaped, scattered over entir: 
blade. 

Type: A collection by G. J. Hollenberg, July 18, 1939, in Herb. 
Agardh, Lund University, Sweden. 

Type LocaLity: On piling, Municipal pier, Monterey, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 8001, Cortez . 

Bank, off California-Mexico boundary, 27-35 m.; D. 9276, Punta 

Entrada, Isla Magdalena (corresponds except for numerous cystocarps 
scattered over blades and somewhat less prominent stipe than the type). 

Myriogramme spectabilis (Eaton) Kylin 
Pl. 46, fig. 2 

Kylin 1924, p. 58; Dawson 1949, p. 223. Nitophyllum spectabile Eaton 1877, 
p. 245. 

Thalli usually epiphytic, 10-20 cm. high, rose-red, consisting of a 
prostrate system bearing erect, short-stipitate blades; blades narrowly 
fan-shaped to irregularly palmately incised into ligulate segments 5-10 
mm. broad or more, without midrib or veins, the margins entire, seldom 

proliferous, the apices blunt and rounded; spermatangia in areolate 
patches; cystocarps scattered irregularly over both surfaces of blades, 
500-600 » in diam.; tetrasporangial sori small, elliptical, closely spaced 
over blade surfaces. 

Type: An Anderson collection presumably in the Farlow Herbar- 
ium, Harvard University. 

TYPE LOCALITY: Santa Cruz, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 6486, Bahia Col- 
nett (7-12 m.); D. 5172, Cabo Colnett; D. 9648, 9681, peninsula of 

San Quintin; D. 2755, Socorro, north of Punta Baja; D. 8446, Isla 

Guadalupe 90 m. (an atypical, deep-water form) 
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Myriogramme caespitosa Dawson 
Pl. 47, fig. 4 

Dawson 1949, p. 19, fig. 8; Dawson, Neushul & Wildman 1960a, p. 26. 

Thalli caespitose, about 1 cm. high, densely, congestedly branched 
from the base, consisting of several thick, membranous, essentially non- 
stipitate blades arising from a small, irregularly fleshy holdfast, the 
blades joined together by small accessory attachment discs; blades 
ruffled and lobed, 5-8 mm. broad, with smooth margins and rounded 
terminal lobes, unistratose except in basal parts, the thallus cells angular, 
25-50 (70) pw in diam. as seen in surface view; cystocarps 250-400 p in 
diameter, with a conspicuous, rostrate ostiole. 

Type: Hubbs 47-96d, April 30, 1947, in Herb. A. Hancock 

Foundation (26867). 

TYPE LocaLity: On the holdfast of Macrocystis found floating in 
San Miguel Passage off Santa Rosa Island, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif —D. 20400, Isla Asun- 
cién, 6-12 m.; D. 20190a (Neushul), off Punta Entrada, Isla Magdalena, 

13 m. (Both these collections were growing on Macrocystis holdfasts.) 

Myriogramme osorioi. Dawson 
Pl. 47, fig. 1-2 

Dawson 1950a, p. 158, fig. 18-19. 

Thalli caespitose, to 3 cm. high, from a clasping, branched, dacty- 
loid holdfast from which arise 1 to several stipes about 800 » in diam., 
in turn giving rise 3-5 mm. above the bases to expanded, broad, membra- 
nous blades, palmately deeply divided, the lobes mostly 4-5 mm. broad, 
entire, but commonly lacerated; stipe extending as a midrib only a little 

way, then fanning out and fading in the lower part of the blade; blades 
monostromatic in upper parts and at the margins, 50 wp thick, di-tetras- 
tromatic below and in the middle (extension of the stipe), broadly 
rounded at the apices, without microscopic veins; growth marginal by 
means of a group of apical initials; cells in surface view mostly elongate- 
polygonal, 20-40 p in greatest diameter; secondary blades stipitate, orbi- 
cular at first, arising from the margins, the stipes, or from the surface 
of the thickened mid-portions at the base of primary blades; tetrasporan- 
gia borne on one side of the blade in large, circular or oval sori to 4 
mm, in diam., occupying most of the middle and upper blade area; 
sexual plants unknown. 

Type: Dawson 737, Feb. 18, 1946, in Herb. A. Hancock Founda- 

tion. 

Type LocaLity: Intertidal rock crannies, northeast side of Isla 

Patos, Sonora. 

MEXICAN DISTRIBUTION: Gulf of Calif—D. 1009, Isla Partida. 
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Myriogramme divaricata Dawson 
Pl. 40, fig. 5; Pl. 42, fig. 2 

Dawson 1944, p. 323, pl. 47, fig. 5 
Thalli to 3 cm. high, membranous, from a small, semi-rhizoidal 

holdfast below a solid, stipitate base 1 mm. or less in extent; 

blades proliferous only from lowest parts, abruptly divaricately dichoto- 
mously branched, lacking a midrib, with broad, short, veinless, mono- 

stromatic segments; axils of segments rounded, not angular; apical mar- 
gins multilobate, the lobe often appearing truncate; growth from apical 
margins, without a terminal cell; tetrasporangia in small sori scattered 
through middle and upper portions of blades; sexual plants unknown. 

Type: Dawson 181-40, Jan. 28, 1940, in Herb. A. Hancock 

Foundation (59). 
TYPE LocaLity: Dredged in 22-44 m., Puerto Refugio, Isla Angel 

de la Guarda, Gulf of Calif. 
Known only from the type. 

Working Key to the North Pacific Species of Cryptopleura 
1. Thallus diminutive, the free branches under 2 cm. long ............ 2 
1. Thallus larger, the free parts 3-25 cm. long ...............0csseccssserssesesee 4 

2. Thalli epiphytic, largely prostrate, the free branches mostly 
rounded and lobed, less than 1 cm. long, to 3 mm. broad........ 
NE Bed sate ia Salta sini abv osuvinedad'sdesacassoadhcnacedsverontvese C. corallinara 

22) Thallus:saxicolous, or apparently SO. c.<...c.ccsecsvacctsceseacessstasmnsess 3 
3. Branches free, dichotomously branched, very narrow (1 mm. 

wide) ; reproduction unknown ...........sssscssessseseeers C. dichotoma 
3. Blades superimposed, prostrate with only the tips free, broadly 

lobed (4-6 mm.) ; tetrasporangial sori on terminal lobes ............ 
Peed Psa NIG S sated ett kak aoinln duos anon tdeusu duet stecte trade C. imbricata 
4. Upper segments narrow, linear, only about 1 mm. broad .... 

BRS REE ENN sods aiien tubes nabplndescehnleusadeeransaeeastonteaaeaen C. hayamensis 
4. Upper segments mostly 4-10 mm. broad or more ..........:.s+0+000 5) 

5. Thalli epiphytic or usually so; tetrasporangia borne in crisped 
marginal proliferations forming a fringe on mature segments .... 
Pete ee ee ONE a vnc vil can.cassni vn doponeniadsusctereemaneae stant C. crispa 

5. Thalli usually saxicolous or at least not primarily epiphytic .... 6 
6. Thallus thin and papery, monostromatic in upper parts 

MEG AE, VEMIS) =. feces ta cselss cacaceesceteas atocase cocee conte: C. spatulata® 
6. Thallus not so thin, mostly or wholly plurostromatic ............ | 

°Two southeastern Pacific species of Cryptopleura are known from Peru, both 
of them monostromatic between the veins. C. cryptoneurum (Mont.) Taylor 
resembles both C. spathulata and C. violacea. It has the sori on the main blades 
forming linear marginal bands extending the length of several segments, the 
same as in some specimens of C. violacea. C. peruviana Taylor seems to be 
more like C. lobulifera with a lobing and ruffling of midparts of the thallus 
and the tetrasporangial sori on these marginal ruffles or lobules. 
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7. Plants purplish olive to purplish red; 7-20 cm. tall oe 8 
7. Plants bright to dull red, large, coarse, to 20-30 cm. tall ............ 

Se ABR Gia oats Cacao cate rene earns ose et Re C. ruprechtiana 
8. Blade margins variously ruffled and crisped; tetrasporangial 

sori lunate to elliptical, just within margins of upper blades 
OF npmarpimal  WUPHles sk. cesevesescsesare peeeseteces- C. lobulifera® 

8. Blade margins usually not ruffled or crisped with lobes, but 
sometimes so; tetrasporangia usually linear along margin of 
upper segments, sometimes in proliferous bladelets as well.... 
osu dd anSesthvO bess DN 5 i Bupmataaiice hse soteeiccn dusted seme eee Uae Ds C. violacea 

Cryptopleura corallinara (Nott) Gardner 
Pl. 49, fig. 1 

Gardner 1927, p. 240; Dawson 1949, p. 223; Dawson 1957a, p. 8; Dawson, 

Neushul & Wildman 1960a, p. 26; Nitophyllum corallinarum Nott 1900, p. 24, 
pl. 3, fig. 10. 

Thalli epiphytic, usually on articulated corallines, but on various 
other algae, small, both prostrate and erect (or at least free) ; prostrate 

thallus creeping, membranous, with microscopic veins, attached by 
rhizoids, the margins entire, lobed and branching, the branches becom- 

ing erect; erect parts much like the prostrate ones, flat, membranous, 
ovate-spatulate to elliptical, to 7 mm. tall, (rarely to 15 mm), 3 mm. 
broad, with microscopic veins, subdichotomously lobed or divided, the 

margins entire; tetrasporangia in sori of varying size and shape, but 
usually occuring as a large solitary elliptical or orbicular sorus occupy- 
ing most of the ends of free segments; spermatangia in solitary, elliptical 
sori occupying all but margins of short free segments. 

Type: A collection by Mrs. E. Snyder in Herb. Univ. California, 
Berkeley. 

TYPE LocaLity: San Diego [La Jolla] California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif—D. 4149 (Hubbs), 

8147, 8555, 8327, 1926 (Hubbs) Isla Guadalupe; D. 1296, Punta Baja; 

D. 10552 Isla Cedros; D. 1457, Punta Santa Rosalia; D. 20280, 21278 

(Neushul) Islas San Benito; D. 10033, 11 mi. w. of Punta Malarrimo; 

D. 10389 (male on Codium), D. 10363, 10399, Punta Eugenio; D. 

20157 (Neushul) Punta Abreojos; D. 20354 (Neushul) Punta San 

Hipolito; D. 20245 (Neushul) Punta Hughes, Isla Magdalena; D. 16157 
(Limbaugh) Rocas Alijos. 

Cryptopleura imbricata sp. nov. 
Pl. 45, fig. 4; Pl. 48, fig. 1 

Thallus saxicolus, ubique admodum prostratus, maculam tegitiformen 5 cm. 
vel plus extensam formans; thallus constans e 2-3 laminis superimpositis, brevi- 
lobatis, membranaceis, compositis, venas praebentibus, segmenta 4-6 mm. lat. 
habentibus; laminae per paxillos rhizoideos multos ad extremitatem discoideos 

*Cryptopleura membranacea Yamada 1935a, p. 28, is closely related here, 
and it is not possible to determine from the original description how it differs. 
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substrato et inter se laxe affixae, segmentis ultimis aut lobis tantummodo 
liberis, margines laminae integri, aliquantulum undulati; segmenta terminalia 
late rotundata expansaque; sori tetrasporangiales late elliptici aut lenticulares, 
plerasque extermitates segmentorum terminalium latorum occupantes; plantae 
sexuales non visae. 

Thallus saxicolous, essentially prostrate throughout, forming a 
mat-like patch 5 cm. or more in extent consisting of 2-3 superimposed, 
compound, short-lobed, membranous, veined blades with segments 4-6 
mm. broad, attached loosely to the substrate and to each other by abun- 
dant rhizoidal pegs with discoid ends, only the ultimate segments or 
lobes free; blade margins entire, somewhat undulate; terminal seg- 

ments broadly rounded and expanded; tetrasporangial sori broadly 
elliptical or lenticular, occupying most of the ends of the broad terminal 
segments; sexual plants not seen. 

Type: Holotype is E. Y. Dawson 8879, January 2, 1950, in Herb. 
Beaudette Foundation. 

Type LocaLity: Intertidal, at the end of the Punta Baja head- 
land, Baja California, Mexico. 

PARATYPE: Ernst S. Reese BIT-4, Aug. 13-17, 1959, in runoff 

channel beneath rock wall, blow-hole at Papolote, Punta Banda, Baja 
Calif. 

Three additional intertidal collections appear to belong here but 
are sterile and may possibly represent young stages of another species: . 
D. 5961, Santa Cruz Island, Calif.; D. 8773, San Quintin peninsula, 

Baja Calif.; D. 13358, Punta Thurloe, Baja Calif. © 
The type specimen was at first taken to be a juvenile specimen of 

Cryptopleura lobulifera, but closer examination revealed the distinctive 
superimposed blades with their + appressed, short, fertile tetrasporan- 
gial lobes scarcely free from the prostrate vegetative parts. 

Cryptopleura lobulifera (J. Agardh) Kylin 
Pl. 46, fig. 4 

Kylin 1924, p. 90, fig. 75-76. Neuroglossum lobuliferum J. G. Agardh 1898, 
ol 1a 

Thalli mostly 5-10 cm. tall, forming’a bushy clump on the substrate, 
purplish-olive, consisting of a group of subdichotomously divided, mem- 
branous, erect branches whose segments diverge rather widely; segments 
8-15 mm. broad, usually with the margins variously crisped and ruffled, 
the lower portions with a conspicuous midrib and with distinct veins 
above, the ultimate segments with microscopic veins; tetrasporangial 
sori lunate to elliptical, restricted to upper portion of segments, lying 
either just within the margins of segments, or in small, flat, proliferous 
outgrowths from the segment margins; spermatangial sori borne in com- 
pound, crisped marginal lobules; cystocarpic plants not seen. 

Type: A single tetrasporangial plant in the Agardh Herbarium, 
Lund, Sweden. 
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TYPE LOCALITY: Pacific Grove, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif— Cooper 530a, 
3/5/47, Playa Rosarita; D. 286, 4307, vicinity of Punta Descanso; D. 

1138, 1301, 8878, Punta Baja; D. 1444, Punta Santa Rosalia. 

This northern species appears to be confined in Mexico to the 
coldest upwelling areas of northwestern Baja California. 

Cryptopleura spatulata Gardner 
Pl. 48, fig. 2 

Gardner 1927, p. 241; Dawson 1960, p. 51. 

Thalli 8-12 cm. tall or more, apparently usually saxicolous, mem- 
branous, consisting of irregularly subdichotomous to subpalmate 
branched or divided blades, the segments 7-12 mm. wide, 1.2 cm. long, 

without a midrib, but with microscopic longitudinal veins, monostro- 

matic in upper parts except at the veins; tips rounded, sometimes broad- 
er just back of tips than a little lower down; margins entire or beset 
with small, elliptical, pedicellate, flat bladelets; tetrasporangia in small, 
rounded, solitary sori in marginal bladelets; sexual plants not seen. 

Type: Mrs. H. P. Johnson 256, in Herb. University of California, 
Berkeley (94833). 

TYPE LOCALITY: San Pedro, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif— D. 13231, Islas 

Todos Santos, 38 m. 
Only a few other collections of this sublittoral species are known. 

Gardner recognized a collection from off Santa Barbara, and we have a 
recent tetrasporangial one from Goleta Pass, Calif., at a depth of 16.5 
m. (D. 16020) that corresponds very closely with Gardner’s specimens. 

Cryptopleura crispa Kylin 
Pl. 49, fig. 2 

Kylin 1924, p. 90, fig. 77; Dawson 1945, p. 67; Dawson 1950b, p. 68; Dawson 
1951, p. 53; Dawson, Neushul & Wildman, 1950, p. 56. 

Thalli epiphytic, consisting of a prostrate membranous system at- 
tached by rhizoids (this often several cm. in extent) giving rise to 

branched, ligulate free blades 3-8 cm. long or more and 3-4 mm. wide or 
more; blades at first prominently marginally undulate, then the undula- 
tions becoming congested, and crisped, at maturity showing a strong 
basal midrib (the blade margins often partly eroded away) and pro- 
gressively fainter veins above; tetrasporangial and spermatangial sori 
borne in the crisped marginal processes; cystocarps irregularly scattered 
over the thallus surface. 

Type: A collection by H. Kylin, June 1922, in the Agardh Herbar- 
ium, Lund, Sweden. 

TYPE LOCALITY: La Jolla, California. 
MEXICAN DISTRIBUTION: Pacific Baja Calif— D. 84-45, 98-45, 

Punta Descanso (uncertain identification); D. 1111, Bahia de Todos 
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Santos; Gardner 4950, Ensenada; D. 85, 149, vic. Cabo Colnett; D. 

1504, Punta Santa Rosalia; D. 9796, Isla Cedros; D. 9404, Islas San 

Benito; D. 6579, Bahia Tortuga; D. 9174, Bahia Asuncion; D. 13-40, 

16-40, 9339a, Bahia Santa Maria, Isla Magdalena. 

Cryptopleura violacea (J. Agardh) Kylin 
Pl 46) fie 3 

Kylin 1924, p. 89; Dawson 1945, p. 67; Dawson 1949, p. 223; Dawson, 
Neushul & Wildman 1960, p. 56. Nitophyllum violaceum J. G. Agardh 1876, 
p. 700. 

Thalli mostly 10-20 cm. tall, purplish-olive to purplish-red, consist- 
ing of a small, prostrate, membranous epiphytic or saxicolous base giving 
rise to erect, stipitate, membranous, subdichotomous or irregularly divid- 
ed blades; stipe extending into a + distinct midrib in lower blade 
parts, then into anastomosing veins extending to the apices of segments; 
segments ligulate, 5-10 (15) mm. broad, with broadly rounded apices, 

the margins often entire, sometimes with a few proliferous outgrowths; 
tetrasporangial sori usually linear and borne just within the blade 
margins of upper segments, sometimes extending 5-6 cm. along several 
segments, sometimes also borne on small proliferous bladelets from 
margins of segments; cystocarps to 1 mm. in diam., scattered irregularly 
over upper blade surfaces. 

Type: According to Kylin, in the Agardh Herbarium, Lund, 
Sweden, under the name Nitophyllum farlowianum var. 

TYPE LOCALITY: San Francisco, California. 

MEXICAN DISTRIBUTION: Pacific Baja Calif— D. 158-45, Cooper 
853, near Punta Descanso; D. 20904, 20940 (Neushul), cove n. of 

Punta Cabras; D. 9-45, 63, 70, 156, near Cabo Colnett; D. 1146b, 1135, 
1228, 8671, nr. Punta Baja; D. 1553, near Punta Maria; D. 9483, 
Punta Abreojos; D. 7265, 9339, Punta Hughes, Bahia Santa Maria, 

Isla Magdalena. 

Botryoglossum farlowianum: (J. Agardh) DeToni 
PE. 50 

DeToni 1900, p. 676; Wagner 1954, p. 329; Dawson 1949, p. 223, Dawson, 
Neushul & Wildman 1960, p. 44. Dawson, Neushul & Wildman 1960a, p. 26. 
Nitophyllum farlowianum J. Agardh 1898, p. 95. 

Thalli 10-30 cm. tall, bright red to purplish-red, consisting of sev- 
eral erect, branched, pseudostipitate, ligulate blades from an attach- 
ment of haptera; blades narrowly flabellate, subdichotomously branched, 
membranous, the segments 1-3 cm. broad, provided with numberous 

longitudinal, anastomosing veins, sometimes with a central part of the 
vein system forming a midrib, the lower blade parts often eroding away 
to a pseudostipe of thickened veins; upper segments usually densely 
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fringed with + overlapping, semicircular or lobed marginal proliferous 
outgrowths; tetrasporangia borne in the lateral proliferations or some- 
times in elongate sori on the thallus tip; spermatangial sori nearly 
covering marginal proliferations; cystocarps borne usually solitarily in 
the marginal proliferations. 

Type: Probably to be found in the Agardh Herbarium, Lund, 
Sweden. 

TYPE LOCALITY: “Coast of California.” 

MEXICAN DISTRIBUTION: Pacific Baja Calif-— D. 8040 (Hubbs). 
5281, 190, 268, vicinity of Punta Descanso; D. 1105, Bahia de Todos 

Santos; D. 5159, Cabo Colnett; D. 138, Rio San Telmo; D. 8739, 1229, 

seaward Bahia de San Quintin; D. 1136, 1177, Punta Baja; Remple 

2/28/37, Bahia Rosario; D. 20259 (Neushul) Arrecife de Sacramento. 
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PLATE 1 

Fig. 1-3. Gymnothamnion elegans (Schousb.) J. Ag., X 94. Fig. 1-2, two 
axes with essentially simple pinnate branchlets and terminal spor- 
angia; Fig. 3, a bipinnate axis with sporangia on the tertiary branch- 
lets (after Feldmann-Mazoyer). 

Fig. 4 a-c. Platythamnion pectinatum Kylin. Fig. 4a, upper part of an axis, 
Xx 112; Fig. 4b, a growing tip, X 273; 4c, a carpogonial branch, 
X 370 (after Kylin). 

Fig. 4 df. Platythamnion reversum (Setch. & Gard.) Kylin. Fig. 4d, terminal 
portion of an axis, X 273; Fig. 4e, a corpogonial branch, X 370; Fig. 
4f, portion of a mature tetrasporangial plant, 112 (after Kylin). 
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PLATE 2 

Platythamnion tepocensis Dawson. Photomicrograph of a portion of the type 
specimen. 
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PLATE 3 

Fig. 1. Platythamnion villosum Kylin. Mid-portion of an axis, * 195 (after 
Smith). 

Fig. 2-3. Antithamnion dendroideum Sm. & Holl. Fig. 2, Upper part of a 
sterile plant, X 110; Fig. 3, An entire plant, X 5 (after Smith & 
Hollenberg). 
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PLATE 4 

(all after Kylin) 

Fig. 1. Platythamnion villosum Kylin. A spermatangial branch, * 122. 

Fig. 2-3. Platythamion pectinatum Kylin. Fig. 2, part of a tetrasporangial 
plant, * 87; Fig. 3, a spermatangial branch, 200. 

Fig. 4. Platythamnion heteromorphum J. Ag. Part of a sterile axis, X 85. 

Fig. 5-7. Antithamnion glanduliferum Kylin. Fig. 5-6, tetrasporangial branch- 
let, X 112; Fig. 7, mid-part of a sterile plant, X 35. 

Fig. 8-9. Antithamnion pacificum (Harv.) Kylin, Fig. 8, mid-part of a sterile 
plant, 36; Fig. 9 a tetrasporangial branch, * 63. 
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PLATE 5 

Fig. 1. Antithamnion dendroideum Sm. & Holl. A tetrasporangial branch, 
x 340. 

Fig. 2. Antithamnion hubbsii sp. nov. Part of a lower axis showing a rhizoid, 

XxX 206. 

Fig. 3. Antithamnion breviramosus var. simplex Daws. A sterile axis, X 65. 

Fig. 4. Antithamnion mcnabbii Daws. Part of a mature axis showing only 

one of three whorled, lateral, determinate branches at a node, * 305. 

Fig. 5. Antithamnion lherminiterit (Cr. & Cr.) Nasr. Habit, 100. 
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PLATE 6 

Antithamnion kylinit Gard. Mid-part of a sterile plant showing an 
indeterminate branch with determinate branch opposite, adaxial se- 

cund branching of determinate laterals, and gland cells, & 55. 

Antithamnion pygmaeum Gard. Habit of a sterile plant showing in- 
determinate branches lacking opposite determinate branches, 55. 

Antithamnion hubbsti sp. nov. Part of a sterile axis of the type 
collection, X 42. 

Antithamnion plumulum (Ellis) Thuret. Part of a tetrasporangial 
plant showing tendency toward Platythamnion pectinatum, < 40 
(after Feldmann-Mazoyer). 
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PLATE 7 

Fig. 1, 5. Antithamnion pseudocorticatum sp. nov., from the type collection. 
Fig. 1, A young determinate branch showing pairs of adaxial 
branchlets from each basal cell. These produce cortication by con- 
tinued growth, * 600; Fig. 5, a later stage showing clasping cortical 
filaments, X 250 . 

Fig.2. Antithamnion sublittoral S. & G. part of a sterile plant, X 60. 

Fig. 3. | Antithamnion secundatum Gard. A mid-part of a sterile plant, * 120. 

Fig. 4. Crouwania attenuata (Ag.) J. Ag. Mid-part of a sterile plant, 170. 
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PLATE 8 

Callithamnion lejolisea Farlow. Fig. 1. A cystocarp terminating an 
erect branch 400; Fig. 2, A capitate, terminal spermatangial 
cluster, X 400. 

Callithamnion breviramosum Gard. Fig. 3, Mid-portion of a tetras- 
porangial plant, < 136; Fig. 4, Spermantangial tufts. 

Callithamnion endovaginum S. & G. Cystocarpic and tetrasporangial 
plants endophytic on Grateloupia, 135. 
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PLATE 9 

to Fig. 1-2. Callithamnion catalinense sp. nov., from the type collection. Fig. 1. 
Upper part of a tetrasporangial plant, X 33; Fig. 2, Detail of tetras- 
porangial branch, * 211. 

Fig. 3. Callithamnion compactum sp. nov. Upper portion of the tetrasporan- 
gial type, X 123. 

Fig. 4. Callithamnion bisporum var. australe var. nov. Upper part of the 
tetrasporangial type, X 54. 

Fig. 5-6. Callithamnion paschale Borg. Upper portions of spermatangial and 
cystocarpic plants, < 100 and 125, respectively. 
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PLATE 10 

Fig. 1-3. Callithamnion marshallense Daws. Fig. 1, Branching habit 70, 
Fig. 2, A tetrasporangial branch, X 162; Fig. 3, A catenate holdfast, 
x 60. 

Fig. 4-5. Callithamnion rigidum sp. nov., from the type collection. Fig. 4, 
Branching habit, 60; Fig. 5, A tetrasporangial branch, 128. 

Fig. 6-7. Callithamnion ramosissima Gard., from D. 8566. Fig. 6, A tetraspor- 
angial branch, X 100; Fig. 7, Apex of a growing plant, X 210. 
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PieAT Bat 

Fig. 1. Callithamnion rupicolum Anders. Upper part of a spermatangial 
plant, < 80. 

Fig. 2-3. Callithamnion soccoriense Taylor. Fig. 2, upper part of a spermatan- 
gial plant, & 33; Fig. 3, Detail of spermatangial clusters, < 105. 

Fig. 4. Callithamnion uncinatum sp. nov. Branching habit of an upper part 
of a plant of the type collection, < 40. 
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PLATE 12 

Fig. 1-3. Aglaothamnion cordatum (Berg.) Feldm.-Maz. Fig. 1, A spermatan- 
gial branch, X 370; Fig. 2, Developing gonimoblast showing irregu- 
lar cordate shape, 190; Fig. 3, A tetrasporangial branch, 115. 

Fig. 4-5. Aglaothamnion brodiaet (Harv.) Feldm.-Maz. Fig. 4, a branch 

showing the unicellular hairs and young gonimoblasts, < 50; Fig. 5, 
Gonimoblast, 135. 
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PLATE 13 

Fig. 1-2. Pleonosporium dasyoides (J. Ag.) De Toni. Fig. 1, A spermatangial 
branch, 208; Fig. 2, A polysporangial branch, * 96 (after Smith). 

Fig. 3. Pleonosporium abysicola Gard. Part of a plant of D. 9034, 96. 

Fig. 4. Pleonosporium venustissimum (Mont.) De Toni. A portion of the 
type collection from Callao, Peru (isotype slide in Herb. Hancock), 
x 44. 
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PLATE 14 

Fig. 1-3. Pleonosporium rhizoides sp. nov., from the type collection. Fig. 1, 
upper portion of a sterile plant, 26; Fig. 2, a specialized polyspor- 
angial branch system, < 26; Fig. 3, A polysporangial branch, X 176. 

Fig. 4-5. Pleonosporium codicolum sp. noy., from the type collection. Fig. 4, 
Part of a plant shown in position with respect to the surface of the 
Codium host, X 50; Fig. 5, A polysporangium, < 160. 
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PLATE 15 

Fig. 1. Antithamnion breviramosus Daws. A determinate ramulus from the 
type collection, 300. 

Fig. 2-6. Pleonosporium globuliferum Levr. (after Levring). Fig. 2, Habit, 
6; Fig. 3, Upper part of a plant with polysporangia, 30; Fig. 4, 
Apex of a spermatangial branch, & 100; Fig. 5, Lower part of an 
axis with rhizoids, 100; Fig. 6, A polysporangium, 100. 
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PLATE 16 

Fig. 1. | Pleonosporium mexicanum sp. noy. Upper part of a sporangial plant 
of the type collection, X 25. 

Fig. 2. Tiffaniella saccorhiza (S. & G.) Doty & Menez. Habit of part of a 

sporangial plant of the type collection, 37.5 (after Setchell & 
Gardner). 

Fig. 3-5. Spermothamnion snyderae Farlow. Fig. 3, A group of developing 

polysporangia, 160; Fig. 4, a rhizome showing rhizoids, * 16 
(both after Smith); Fig. 5, A carpogonial branch * 237. 
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PIGAMR a7, 

Fig. 1-5. Lejolisia colombiana Tayl. Fig. 1-2, Tetrasporangial branches, 
100 (after Taylor); Fig. 3-4, Spermatangial branches, 100 (after 
Taylor); Fig. 5, a cystocarp, X 150. 

Fig. 6. Ceramium affine S. & G. A tetrasporangial branch, X 240. 

Fig. 7. Pleonosporium rhizoides sp. noy. Lower part of an axis of the type 
collection, showing abundant descending rhizoids, & 33. 

Fig. 8.  Ceramium camoui Daws. Part of a tetrasporangial axis showing 
three closed involucres (compare with Pl. 18, fig. 1), 200. 

Fig. 9-10. Ceramium affine var. peninsularis Daws. Fig. 9, Part of a sterile 
axis, X 225; Fig. 10, a tetrasporangial node, X 330. 



Preeelen 

9 
10 

aval 



142 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 26 

PLATE 18 

Fig. 1-2. Ceramium camouii Daws. Fig. 1, An open, much-expanded tetra- 
sporangial involucre from the type collection, * 300; Fig. 2, tip 
of a sterile axis from the type collection, * 200. 

Fig. 3-4. Ceramium caudatum S. & G. Fig. 3, Young nodes of a sterile fila- 
ment, < 250: Fig. 4, Older nodes of same filament, 350. 

Fig. 5-6. Ceramium clarionense S. & G. Terminal part of a sterile filament 
showing nodal bands and gland cells, * 81; Fig. 6, Upper part of a 
tetrasporangial plant, the cells not shown, X 55. 
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PLATE 19 

Ceramium eatonianum (Farl.) De Tom. Fig. 1, Part of an axis 
showing complete cortication and gland cells, * 160; Fig. 2, Upper 
part of a branched axis, X 3. 

Ceramium fimbriatum S. & G. Part of a tetrasporangial axis, * 230. 

Ceramium equisetoides Daws. One of the stichidium-like tetraspor- 
angial branches, * 200. 

Ceramium codicola J. Ag. A sterile tip and part of a tetrasporangial 
axis, respectively, X 55 (after S. & G.). 

Ceramium caudatum S. & G. Part of a tetrasporangial axis (but the 

cortical cells apparently not accurately drawn) 67 (after S. & G.). 
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PLATE 20 

Fig. 1 Ceramium caudatum S. & G. Upper part of a tetrasporangial plant 
from southern California (type of C. avalonae). 

Fig. 2-3. Ceramium gracillimum var. byssoideum. (Harv.) Feldm.-Maz. Por- 
tions of filaments of a coarse form and a slender form, < 250. 

Fig. 4. Ceramium californicum. J. Ag. Part of a filament about 1 cm. below 
the apex, X 100. 

Ceramium codicola J. Ag. One of the bulb-tipped, pigmented rhizoids, 

X 120. 
Or Fig. 

Fig. 6-7. Ceramium fimbriatum S. &. G. Fig. 6, Upper part of a plant; Fig. 7, 
Terminal part of an axis, X 125 (after S. & G.). 
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PLATE 21 

(all after Setchell & Gardner) 

Fig. 1. Ceramium howellii S. & G. A small lower part of an axis with a 
tetrasporangial branchlet, < 100. 

Fig. 2-3. Ceramium gracillimum var. byssoideum (Harv.) Feldm.-Maz. Fig. 
2, Two mature tetrasporangial nodes, < 165; Fig. 3, A sterile axis, 

1165: 

Fig. 4-5. Ceramium evermannii S. & G. Parts of sterile and tetrasporangial 

axis, respectively, < 82. 
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RIGAGEE 22 

Fig. 1. Ceramium howellii S. & G. Outline of upper part of a plant to 
show sparse branching and incurved tips, 16. 

Fig. 2-4. Ceramium hamatispinum Daws. Fig. 2, A single multicellular spine, 

< 550; Fig. 3, Outline of apical part of a filament, < 85; Fig. 4, 
Part of an old filament to show persistent, whorled spines, < 100. 

Fig. 5-6. Ceramium obesum Daws. Fig. 5, A plant from the type collection 
showing coarse, forcipate tips and rhizoids, * 5; Fig. 6, Longitudinal 
section through a main axis to show thick cortex, X 55. 
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PLATE, 23 

Ceramium mazatlanense Daws. Fig. 1, A young tetrasporangial 
plant with abaxial sporangia, X 100; Fig. 2, Sterile nodes, 200. 

Ceramium pacificum (Collins) Kylin. A young sterile node, X 190. 

Ceramium horridum S. & G. Upper part of a plant (* 36) and 
two apices to show spines (X 100) (after S. & G.). 

Ceramium paniculatum Okam. (after Okamura) Fig. 5, Apex to 
show multicellular spines, * 120; Fig. 6, A tetrasporangial node, 
175; Fig. 7, Part of a cystocarpic plant, X 64. 
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PEATE 24: 

Ceramium pacificum (Collins) Kylin. Habit, &* 0.425 (after Smith). 

Ceramium ornatum S. & G. Part of a tetrasporangial filament from 
the type collection, >< 100. 

Ceramium procumbens S. & G. Fig. 3, a tetrasporangial branch, 
75; Fig. 4, Part of a sterile filament, X 155. 

Ceramium recticorticum Daws. Portions of filaments near the base 

and near the apex, respectively, 210. 
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PLATE 25 

Fig. 1-3. Ceramium procumbens S. & G. (after Setchell & Gardner) Fig. 1, 
Habit of part of a prostrate filament to show opposite branching, 
30; Fig. 2, A tetrasporangial branch, * 125; Fig. 3, A spermatangial 
branch, X 125. 

Fig. 4-5. Ceramium sinicola S. & G. Fig. 4, A branched, penetrating rhizoid 
x 120; Fig. 5, Apex of a filament to show spine, < 300. 

? 

Fig. 6. Ceramium serpens S. & G. Habit of a tetrasporangial plant, 125 
(after Setchell & Gardner). 



no. 1 DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO Piz 2D 

L 
yn 

——— 1 ee 

pee <<} 

WI Yam) 00, 

~— 



158 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 26 

PLATE 26 

Fig. 1-3. Ceramium taylorii Daws. Fig. 1, Tip of a tetrasporangial axis, 
150; Fig. 2, Series of cortical bands about 1 mm. from a sterile tip, 

< 250; Fig. 3, A cortical band in lower part of an axis showing ex- 
tended internodes, X 250. 

Fig. 4-6. Ceramium zacae S. & G. Fig. 4, Upper part of a tetrasporangial axis, 
x 150; Fig. 5, Young cortical bands, * 225; Fig. 6, Older cortical 
bands, 350. 

N Fig. Centroceras clavulatum (Ag.) Mont. Detail of cortex showing cell 
arrangement and whorled spines, < 325 (After Smith). 
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PLATE 27 

Fig. 1-2. Ceramium viscainoense Daws. Fig. 1, Habit of part of the type, < 
7.5; Fig. 2, Terminal part of a tetrasporangial branch, 30. 

Fig. 3. Centroceras clavulatum (Ag.) Mont. Habit, < 10. 

Fig. 4. Centroceras bellum S. & G. Apex and tetrasporangial branch of the 
types ~ L2Sm(attersGuaaG.)r 

Fig. 5. Ceramium vagabunde Daws. Part of a tetrasporangial axis, X 34. 

Fig. 6-7. Ceramium sinicola S. & G. var. sinicola, X 100 (after Setchell & 
Gardner). Fig. 6, Apex of an axis; Fig. 7, Portion of a mature tetra- 
sporangial axis. 

Fig. 8. Ceramium sinicola var. interruptum (S. & G.) Daws. Part of an 

old tetrasporangial axis, < 40 (after Setchell & Gardner). 
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PLATE 28 

Griffithsia anthericephala Daws. Fig. 1, A tetrasporangial branch 
from a topotype, 141; Fig. 2, A cystocarpic branch from a topo- 
type, < 125; Fig. 3, A spermatangial branch from the holotype, 

85: 
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PLATE 29 

Griffithsia ovalis Harv. a-c, Parts of a sterile and two tetrasporangial 
branches showing involucral cells, 30, 16, 26, respectively; d, A 

pedicellate tetrasporagium, X 300 (all after Abbott). 

Griffithsia pacifica Kylin, part of a rhizoid-bearing form of the 
species, X 13. 

Ceramium personatum S. & G. A younger (3) and an older (4) 
node showing development of descending corticating rhizoidal fila- 
ments, 330. 
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PLATE 30 

Fig. 1-3. Spyridia filamentosa (Wulf.) Harv. Fig. 1, 2. Tips of axes with 
blunter and more attenuated branchlets, respectively, * 10. Fig. 3. 
Two determine lateral branchlets showing cortical bands, 75. 
(after Borgesen). 

Fig. 4-5. Microcladia coulteri Harv. Fig. 4. Habit of upper part of a plant, 

Xx 2. Fig. 5, A cystocarpic branch, X 7.5 (after Smith). 

Fig. 6. Griffithsia pacifica. Spermatangial cluster, 250. 
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PLATE 31 

Fig. 1-4. Griffithsia pacifica Kylin. Fig. 1, upper part of a plant, 10; 
Fig. 2, A young spermatangial node, * 160; Fig. 3, A young tetra- 
sporangial node, * 160; Fig. 4, A mature tetrasporangial branch 
showing involucral cells, * 150 (after Kylin). 

Griffithsia tenuis Ag. Fig. 5, Upper part of an axis showing whorled 
hairs, X 40; Fig. 6, A tetrasporangial node, X 170. Fig. 7, A 
pedicellate spermatangial cluster, 400 (after Abbott). 
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PAS 2 

(all after Taylor) 
Griffithsia multiramosa S. & G. Fig. 1. Habit of upper branching of 
a tetrasporic plant, X 33. Fig. 2. Lower branches of the same plant, 
x 33, Fig. 3, Tips of branchlet, X 195. Fig. 4-7. Portions of 
branches with tetrasporangia (4, 6-7 X 130; 5 X 75). 
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PLATE 33 

Fig. 1-2. Neopilota densa (C. Ag.) Kylin. Fig. 1. A branch, X 0.66. Fig. 2. 
Branchlet, X 4 (after Smith). 

Fig. 3-4. Neoptilota filicina (Farl.) J. Ag. Fig. 3. A branch, X 0.66. Fig. 4. 
A branch, * 4. (after Smith). 

Fig. 5-6. Branchioglossum undulatum Daws. Fig. 5. A cystocarp showing pro- 
minent rostrum, < 34. Fig. 6. A spermatangial blade, X 7.5. 



al 
v
o
 PL. DAWSON: MARINE RED ALGAE OF PACIFIC MEXICO no. Ll 



174. ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 26 

PLATE 34 

Fig. 1. Branchioglossum woodii (J. Ag.) Kylin. Habit of a tetrasporangial 
plant, X 1. 

Fig. to Sorella delicatula (Gard.) Holl. Habit, 3. 

Fig. 3.  Hypoglossum attenuwatum var. abyssicolum (Tayl.) Daws. Habit, 

OX 
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PIA ES 

Fig. 1-2. Hypoglossum retusum Daws. Fig. 1, Habit, X 6. Fig. 2. Detail 
of retuse apex of blade, 30. 

Fig. 3-4. Schizoseris pygmaea Daws. Fig. 3. Habit of young plant, 3. Fig. 
4. Transection of a midrib and part of a blade. 

Membranoptera spatulata Daws. Habit of a spermatangial plant, 
Koo: 

Fig. 6-7. Holmesia californica (Daws.) Daws. A simple and a forked tetra- 
sporangial branchlet, * 33. 

Fig. Or 
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PLATE 36 

Holmesia californica (Daws.) Daws. A mature tetrasporangial plant, 
>< Oa: 
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PLATE 37 

Taenioma perpusillum (J. Ag.) J. Ag. Habit. 

Polyneurella hancockit var. rhizoides Daws. Part of the margin 
of a blade of the type specimen showing rhizoids and proliferous 
bladelets, 5. 

Phycodrys profunda Daws. Fig. 3-4. Sterile blades of D. 8456, X 3. 
Fig. 5. A tetrasporangial blade with superficial sori, & 5. Fig. 6. 
Margin of a blade of D. 5519 with lateral tetrasporangial out- 
growths, X 12.5. 

. Phycodrys lucasana Daws. Fig. 7. Part of the tetrasporangial type, 
3.25. Fig. 8. One of the marginal rhizoid-bundle outgrowths, 30. 
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PLATE, 38 

Fig. 1.  Sorella pinnata Holl. Habit, X 2. 

Fig. 2-3. Phycodrys simplex Daws. Habit of two specimens of the type collec- 
moa, P< ile 
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PLATE 39 

Branchioglossum woodiu (J. Ag.) Kyl. Apex of a blade, X 860 
(after Smith). 

Platysiphonia parva Silva & Cleary. Fig. 2. Optical periclinal section 
of apex of a tetrasporangial blade. Fig. 3. Optical longisection of a 
tetrasporangial blade showing origin of sporangia and cover cells 
(After Silva & Cleary). 

Platysiphonia clevelandiu (Farl.) Papenf. Margin of a tetrasporangial 
blade to same scale as adjoining P. parva to show divided flanking 
cells (after Silva & Cleary). 

Grinnellia lanceolata Daws. Part of a tetrasporangial plant, 3. 

Polycoryne gardneri Setch. A young thallus and pairs of mature 
cystocarpic, spermatangial and tetrasporic branches, X 11 (after 
Wagner). 
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PLATE 40 

Fig. 1. Platysiphonia clevelandii (Farl.) Papenf. Habit, X 8 (after Smith). 

to Fig. Polyneura latissima (Hary.) Kylin. Habit, X 0.6 (after Smith). 

Fig. 3-4. Polyneurella hancockti Daws. Fig. 3. Habit, 0.8. Fig. 4. Detail 
of apex, X 360. 

Cr Fig. Myriogramme divaricata Daws. Part of a tetrasporic blade, * 1.6. 

Fig. 6.  Sorella pinnata Holl. Branching habit, < 8.5. 
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PLATE 41 

Nienburgia andersoniana (J. Ag.) Kylin. Two of the broader forms of 
the species, X 1. 
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PLATE 42 

Fig. 1. | Nienburgia andersoniana (J. Ag.) Kylin. One of the extremely nar- 
row forms of the species from Punta Pequena, < 1. 

Fig. 2 Myriogramme divaricata Daws. Several specimens from the type 
collection, 1. 
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PLATE 43 

Fig. 1.  Phycodrys lucasana Daws. Part of the tetrasporangial type collec- 
tions 3 te 

Fig. 2. Acrosortum uncinatum (Turn.) Kylin. Habit of part of an entangled 
plant to show hamate branches, >< 2. 
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PLATE 44 

Phycodrys amplissima Daws. A spermatangial plant of the type 
collection, < 1. 
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PLATE 45 

Fig. 1. Phycodrys setchellii Skotts. Part of a small tetrasporangial plant 
showing blades from a decumbent stipe, * 1.5 (after Smith). 

Fig. 2-3. Phycodrys amplissima Daws. Fig. 2. Detail of apex of a branch, 
325. Fig. 3. Detail of margin of a blade to show irregular micro- 

scopic teeth, X 100. 

Fig. 4. Cryptopleura imbricata. A tetrasporangial lobe, > 8. 

Fig. 5-7. Haraldia prostrata Daws., Neuch. & Wildm. from the type collection. 
Fig. 5. Habit of a blade from a congested group, 3.5. Fig. 6. A 

tetrasporangial lobe, * 15. Fig. 7. A marginal spine, 300. 

Fig. 8. Anzsocladella pacifica Kyl. A sterile plant, * 2 (right), and a 
tetrasporangial blade, * 2. (These drawings from Smith (1944) are 
of exceptionally large, luxuriant plants from the Monterey, Calif., 
region. Mexican examples are usually less than half this size,) 
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PLATE 46 

(all after Smith) 

Fig. 1. Erythroglossum californicum (J. Ag.) J. Ag. Habit, * 2. 

Fig. to Myriogramme spectabilis (Eaton) Kylin. Habit of a tetrasporangial 
plant, < 0.66. 

Fig. 3. Cryptopleura violacea (J. Ag.) Kylin. Habit of a tetrasporangial 
plant, X 0.5. 

Fig. 4. Cryptopleura lobulifera (J. Ag.) Kylin. Habit of a tetrasporangial 
plant, < 0.5. 

Fig. 5-7. Myriogramme hollenbergii Kylin. Habit of tetrasporangial, cystocar- 

pic and spermatangial plants, respectively, X 2. 
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PLATE 47 

Fig. 1. Myriogramme osoriot Daws. Habit of a tetrasporangial plant, 5.5. 
Fig. 2, Part of a transection of a mature blade. 

Fig. 3. Taenioma perpusillum (J. Ag.) J. Ag. A branch with three terminal 
hairs.) >< 70: 

Fig. 4. Myriogramme caespitosa Daws. Habit of part of a cystocarpic plant 
dissected out of a cluster, X 8. 
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PLATE 48 

Fig. 1. Cryptopleura imbricata Daws. Habit, 1.8. 

Fig. 2. Cryptopleura spatulata Gard. Habit, < 0.9. 
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PLATE 49 

Fig. 1. Cryptopleura corallinara (Nott) Gard. Habit of a plant on Pterocla- 
dia, X 3. 

Fig. 2. Cryptopleura crispa Kylin. Habit of a luxuriant plant on Corallina, 
ye ile 
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PLATE 50 

Botryoglossum farlowianum (J. Ag.) De Toni. Fig. 1. Habit of an 

entire plant, X 0.5. Fig. 2. Part of a tetrasporangial blade, X 1 
(after Smith). 
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