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The freshwater pseudofilamentous mem-
bers of the rhodophyte order Porphyridiales， 
Chroo伽例nandめliniella，have been reported 
from North American streams but there has 
been no detailed study of their geographic 
distribution or taxonomic status. Hence， this 
study was undertaken as pa口 ofa survey of 

1，000 stream segments in North America 
(Sheath and Cole 1992). 

a) Chroodac例 n

Populations of Cladophoraceae (151) were 

collected from streams throughout North 
America from the Northwest Territories 
(680N) to Costa Rica (100N) (Sheath and 
Cole 1992). The samples were fixed in 2.5% 
gluteraldehyde and maximum depth and 

width， pH， specific conductance， temperature 
and mean current velocity were measured 
from each stream segment as described by 

Sheath et al. (1989). 
From each cladophoracean population， 

branches were randomly sampled組 dat least 

0.2 g fresh weight of material was thoroughly 

searched for Chrooぬのlon. The length and 
diameter of the middle cell from the main 
filament of Chroodactylon was measured using 
an ocular micrometer. The number of false 

branches was enumerated， total filament 
length was measured and number of Chroo-
ぬc似on plants g-1 fresh weight of 

Cladophoraceae was calculated. 

Only one type specimen of Chrooぬのlonspe-
cies repo口edfrom freshwaters was available 
for examination. 

Chroodactylon ornatum (C. Agardh) Basson 
1979. Bot. Mar. 22: 67. (Basionym: 

Coψrva ornata C. Ag，訂dh1824. Systema 

A伝'arum:104) (holotype) PC herbarium 
G. Thuret No. 69. in Lacu Malaren. 

The type specimens of Chroodactylon ramosum 
(Thwaites) Hansg. and Asterocytis smaragdina 
(Reinsch) Forti could not be located 

and probably no longer exist (BM， IB， M， 
TCD). A portion of the type specimen 
was moistened and removed for examina-
tion. Each population and也etype specimen 
was measured in replicates of ten with the ex-
ception of ON 65， from which only six plants 
were available. Sample size was determined 
and statistical tests were done according to 

Vis and Sheath (1992). 
Seven populations of Chrooぬctylonwere 

found， one from northern Manitoba， three 
from southern Ontario， two from western 
New York and one from southern Arizona 
(Table 1). The host was Cladophora glomerata 

(L.) Kutz. in each case， with the exception 
of Rhizoclonium hookeri Kutz. in Manitoba. 
The densities of Chroodactylon plants ranged 
from 60 to 570 filaments g-1 fresh weight 

host. The streams containing Chroodac砂lon
tended to be large (maximum width 8-20 m， 
maximum depth 60-> 100 cm)， moderately 
sowing (0-62 cm S-I)， warm (12由 230C)and 

alkaline (pH 6.8-8.5， specific conductance 
220-540μS cm-1). These trends訂 esim辺町
to those previously repo此edfor the occur-
rence of Chrooぬのlonin N orth American 

freshwaters (Sheath and H ymes 1980; Sheath 

and Morison 1982). 
Cell dimensions varied considerably within 

the populations and type specimen， such that 
there was overlap in the ranges of diameter 
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Table 1. Morphome甘icfeatures of 印刷ぬの>Iontypes and populations in North America. Mean and 
standard deviation in parentheses. 

Populationa or type Cell diameter Cel(l μlmen) gth Filament length False branch 
(μm) (μm) number 

a) Populatゐ町 measured

MAN11 5.8-8.7 ( 6.4土1.0) 8.7-14.5 (11.3:t2.1) 47-372 (159:t 117) 0-1 

ON23 5.8-9.3 ( 7.7土1.1) 7.3-11.6 ( 9.5:t1.6) 71-560 (326土178) 0-1 

uN50 6.1-7.2 ( 7.1:t0.9) 7.2-11.9 (10.2:t 1.5) 118-1，180 (294:t320) 0-6 

ON65 8.8-11.6 (10.2:t0.9) 8.8-11.9 (10.7:tlめ 53-442 (204:t 178) 0-4 

NY113 6.5-11.6 ( 8.6土1.6 7.1-10.2 ( 9.9:t2.3) 2←974 (188:t324) 0-2 

NYI14 8.7-11.6 (10.8:t 1.0 10.2-14.5 (11.9:t 1.9) 59-295 (142土 77) 0-3 

AZ5 7.←10.2 ( 8.4:t0.9) 10.3-16.0 (12.2:t2.4) 88-643 (362:t 199) 0-4 

b)乃opes

omatum 4.9-7.4 ( 6.4:t0.9) 8.6-14.8 (10.9:t 1.7) 345-1，240 (817:t332) 1-4 

rlJ.1Tlosumb c. 17 c.28 

smaragdinumC 4.1-8.4 9.7-11.2 700-1，100 max.5 

a MAN=Manitoba， ON=Ontario， NY=New York， AZ=Arizona 
b from Plate 213 in Harvey (1848) as Horm岬 oraramosa 
c from protologue of Reinsch (1875) as Callonema STnIJ時 di:間 m

andlen仲 (Table1). In addition， d削 ypeof

c. omatum did not statistically differ from 

three populations in cell diameter and all 

seven populations in cell length (p<0.05). 

The cell sizes from this study (5.8-11. 6 x 7.1-

16.6μm， Table 1) are also similar to other 
freshwater studies (4.0-16.0 x 6.4-17.8μm) 

(Daily 1943; Prescott 1962; Taft and Taft 

1971; Sheath and Hymes 1980; Sheath and 

Morison 1982) and some marine accounts 

(3-8 x 8-20μm) (Taylor 1957; Schneider and 

Searles 1991). However， cell sizes of marine 
populations from J amaica and Califomia are 
larger (13-28 x 9-19μm) (Chapman 1961; 

Abbott and Hollenberg 1976). 

Filament lengths of Chroodactylon also vary 

considerably and the number of false bran-

ches was significantly correlated to this fea-

ture (p<0.05， Table 2). The maximum 

fi.lament length measured was an order of 
magnitude smaller than that reported for some 

marine populations (Taylor 1957; Schneider 

and Searles 1991). 

Based on the similarity in morphometry 

among the N orth American populations of 

Chroodaのlonand the type specimen of C. oma-

tum and the protologue of C. smaragdinum 

(Table 1， Reinsch 1875)， we consider them to 

be synonymous. The oldest specific epithet is 

C. omatum and the North American popula-

tions are referred to this taxon. The fact that 

the cell dimensions of C. ramosum determined 

Table 2. Morphometric characteristics of母l仇iellalatv問 populations. Mean and standard in paren-
theses. Measurements from Skuja (1926) and Flint (1953) below. A11 measurements in μm. 

Populationa 
Cell diameter Celllength Rhizoid diameter Rhizoid length Filament diameter ortype 

K. latvica type 9.9-14.8 9.9-17.3 7.4-9.9 17.3-24.7 17.3-29.6 
(12.7土1.8) (13.4:t2.6) (8.4土1め (19.8:t3.1) (20.8:t4.7) 

(10-19) (10) (150) (16) 
NH 7.4-14.8 4.9-11.1 7.←9.9 17.3-24.7 12.←32.1 

(11.3:t2.1) ( 7.7:t2.1) (8.5士1.2) (20.3土2.5) (25.7 :t6.9) 
(c. 15) (豆50)

RIA3 8 -11 5 -9 7 -10 18 -25 24 
( 9.7:t1.0) ( 6.1:t1.4) (8.3土1.5) (21.3土2.9)

a NH=New Hampshire， RI=Rhode Island 
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from the original plate differ consid巴rably

from those of C. omatum (Table 1， Harvey 

1848) is in disagreement with previous studies 

which have synonymized these two taxa 

(John et al. 1979; Entwisle and Kraft 1984). 

Descrψtion 

Pseudofilaments with variable number of 

false branches (0-6) composed of rectangular 

to巴llipsoidalcells loosely arranged in a linear 

fashion within a broad gelatinous matrix 

(Figs. 1-2). Cells with dxial blue-colored 

chloroplast containing a prominent central 

pyrenoid (Fig. 3). Cell diameter 5.8-11.6 

μm， cell length 7目ト16.6μm and filament 

length 24-1，240μm (Table 1). Occasional 

component of the t:piphyton of CladoPhora 

and Rhizoclonium in warm， alkaline streams 

of North America. 

b)めliniella

真yliniellawas collect巴dfrom the only two 

sites in North America known to contain this 

alga， Rhode Island (Sheath and Burkholder 

1985) and New Hampshire (Flint 1953) 

(Table 2). Th巴 typesp巴Cl口悶1of K. lμatωvl山1κC

was obtained as follows: 

めliniellalaωica Skuja 1926. Aω Horti 

Bot. Univ. Latv. 1: 4 (holotype) RIG. in 

Latvia in Lacu Usma (Sinus Bruzdanga) 

epiphytic on Phragmites， Aug. 20， 1925 
The populations and type were measured 

for cell diameter and length， rhizoid diameter 

Fig. 1-3. Chroodactylon ornatum (NY114). Scale bar=20μm except in Fig. 3 where it is 5μm. 1， complex 
of pseudofilaments with false branches (arrowheads). 2， linear arrangement of cells in a broad gelatinous matrix 
w凶 afalse branch (arrowhead). 3， Two cells showi時 theax凶， stellate chloroplast with prominent， central 
pyrenoid (arrowhead). Figs. 4-5. Kyliniella latu叩 (fromSheath 1984 with permission). Scale bar= 20μm. 4， 
Pseudofilament arising from discoidal base (arrowhead). 5， Densely packed cells with parietal， discoidal 
chloroplasts (double arrowhead); some cells produce rhizoidal outgrowths (arrowheads) 
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and length， and filament diameter. Each 

population was examined in replicates of ten 

with the exception of RI A3 from which only 

←8 measurements could be made. 

The two populations and the type specimen 

had similar ranges of morphometric features 

except for a significandy larger cell length in 

the type (p<0.05). However， this feature is 
quite variable and cannot be used alone to dis-

tinguish taxa. Therefore， we conclude that 

the North American populations are synony-

mous with K. latvica. 
めliniellalatvica appears to be quite rare in 

that it has been found in only two streams out 

of 1，000 surveyed from North America 

(Sheath and Cole 1992). Worldwide， it has 
also been reported from Austria， France and 
Latvia， but it is infrequent1y collected (Bour-

relly 1985). 

Description 
Pseudofi1aments arising from a discoidal 

base composed of rectangular cells tight1y ar-

ranged in a linear fashion in a broad 

gelatinous matrix (Figs. 4-5). 貼 izoidalout-

growths arise from cells for attachment. 

Cells with several parietal， blue-colored， dis-
coidal chloroplasts. Cell diameter 7.4-

14.8μm， cell length 4.9-17.3μm， rhizoid 
length 17.3-24.7μm and filament length 

12.4-32.1μm (Table 2). Rare component of 

the littoral zone of streams in the deciduous 

fo問 stregion of North America. 

Acknowledgments 

We thank the following people for help in 

collection of specimens: Julie Hambrook， 
Bever1y Hymes， Donald Kaczmarczyk， Mary 
Koske， Mary Morison and Roxanna Viq-
uez. This research was supported by NSF 

grants BSR 8607092 and BSR 8906986 and 

NSERC grant OGP 0105629 to R.G.S.組 d

OGP 2016 to Char1es Davis. Assistance in 

manuscript prep町 ationfrom Christine Ever-

son is appreciated. Type specimens were 

kindly loaned by PC and RIG and an addi-

tional specimen from the Lewis H. Flint col-

lection from Louisiana State University was 

made available by Russell Chapman. 

References 

Abbott， 1. A. and Hollenberg， G.J. 1976. Marine algae 
of California. Stanford University Press， Stanford， 
California， 827 pp. 

Ag訂 dh，C. A. 1824. Systema A1g釘 um.Literis Berlin-
gianis， Lund， 312 pp. 

B副 son，P. W. 1979. Marine algae ofthe Arabian Gulf 
co田tof Saudi Arabia. Bot. M釘.22: 65-82. 

Bourrelly， P. 1985. Les algues d'eau douce， initiations孟

la systematique， Vol. 3. Les A1gues bleues et rouges， 
Les Eugleeniens， Peridiniens et Cryptomonadines 
2nd ed. N. Boubee， Paris， 606 pp. 

Chapman， V.J. 1961. The marine algae of Jamaica. 
Part 1. Myxophyceae叩 dChlorophyceae. Bull. 
Inst. Jamaica Sci. Ser. 12: 201 pp. 

Daily， W. A. 1943. First reports for the algae Borzia， 
Aulosira叩 dAstero&ytis in Indiana. Butler Univ. 
Bot. Stud. 6: 8←86. 

Entwisle， T.J. and Kraft， G. T. 1984. Survey of出e
freshwater red algae (Rhodophyta) of Southe制 ern
Australia. Aust. J. mar. freshw. res. 35: 213-259. 

Flint， L. H. 1953. めI/iniellain America. Phytomor-
phology 3: 76-80. 

Harvey， W. H. 1848. Phycologia Britannica Vol. 4， 
Chlorospermae. Reeve & Benham， London， Plate 
213. 

Joh¥1， D. M.， Price， J. H.， Maggs， C. A.佃 dLawson， 
G. W. 1979. Seaweeds of the western coast of tropi・
cal Mrica and adjacent islands: a critical asse間 nent.
III. Rhodophyta (Bangiophyceae). Bull. Br. Mus. 
(Nat. Histふbot.ser. 7(2): 69-82. 

Prescott， G. W. 1962. A1gae ofthe western Great Lakes 
紅白.Wm. C. Brown， Dubuque， Iowa， 977 pp. 

Reinsch， P. F. 1875. Contributiones ad algologiam et 
fungologiam Vol. 1. T. O. Weigel， Lipsiae， 103 pp. 

Schneider， C. W. and Searles， R. B. 1991. Seaweeds of 
the southeastern United States: Cape Hatteras to 
Cape Canaveral. Duke University Press， Durham， 
North Carolina， 553 pp. 

Sheath， R. G. 1984. The biology of freshwater red 
algae. Prog. l'i砂'&01.Res. 3: 89-157. 

Shea也，R.G. andBurkholder，J. M. 1985. Characteris-
tics of softwater streams in Rhode Island. II. Com-
position and seasonal dynamics of macroalgal com-
munities. Hydrobiologia 128: 109-118. 

Shea出， R. G. and Cole， K. M. 1992. Biogeography of 
stream macroalgae in North America. J. Phycol. 28: 
448-460. 

Sheath， R. G.， Hamilton， P. B.， Hambrook， J. A.回d
Cole， K. M. 1989. Stream macroalgae of出e
eastern boreal forest region of North America. C組.

J. Bot. 67: 3553-3562. 
Shea也， R. G. and Hymes， B.J. 1980. A P戸伊阿問凶吃li胎h刷ir加加刷m凶mir叫山li山lina討z

investigation of the fresh water algae in streams of 
s回。ut也he町聞r口rn百1Ontario， Canada. Can. J. Bot. 58: 1295-
1318. 

Sheath， R. G. and Morison， M. O. 1982. Epiphytes on 



Chroodac桝 nandめliniellaof N 0口hAmerican streams 241 

Cl，出ioplwraglomerata in the Great Lakes and 8t. 

Lawrence 8eaway wi由 p訂 ticularreference to出e

red alga Chroodactylon ramosum (= Asterocyti・SS11国管-

dina). J. Phycol. 18: 385-391. 

8kuja， 1926. Eine neue 8usswasserbangiacee Ky仇 iella

latvica n.g.， n. sp. Acta Horti Bot. Univ. Latv. 1: 
1-5. 

Taft， C. E. and Taft， C. W. 1971. The algae ofwestern 

Lake Erie. Bull. Ohio biol. survey New 8er. 4: 1-

189. 

Taylor， W. R. 1957. Marine algae of出enortheastern 

coast of North America. University of Michigan 

Press， Ann Arbor，Michigan， 509 pp. 
Vis， M.L.如 d8heath， R. G. 1992. 8ystematics of出e

freshwater red algal family Lemaneaceae in North 

America. Phycologia 31: 164-179. 

Morgan L. Vis • Robert G. Sheath : Chroodacり伽zと均，ziniella(紅藻;ヒナノリ目)

の北アメリカの河川における分布と系統分類

北米の1000地点にわたる淡水藻の分布調査の結果に基づき，紅藻Chrooぬの伽とめ，1，初白llaの分布と形態学的観

察の結果につき報告する。 Chrooぬの'lonomatumはマニトパ北部，オンタリオ南部，ニューヨーク西部，アリゾナ

南部から 7つの個体群が採集された。北米の材料とタイプ標本の観察から印刷ぬの伽omatumとC.smaragdinum 

は同種であると結論した。めliniellaはロードアイランドとニューハンプシャーの 2地点でのみ採集された。
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