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PREFACE 
For the purposes of the Moss Exchange Club the triple lis,t 

of Sphagna in use at present has been found somewh2ct cumbersome 
and inconvenient. This Synopsis has been compiled from v\1arn­
storf's Sphagnologia Universalis (1911), to replace the Census 
Catalogue lis:, and the lists of Wa:nstorfian Sphagna and colour 
varieties prev.iom,ly compiled for the Club. As many members are 
interested in Continental Mosses, it is 1believed :ha: the inclusion 
of all the European species will be found a useful innovation. The 
majo::-ity of the vc.r,ieties and forn:s a:::-,e also included, as, if carefully 
sought, many of them may be expected ,to occur in the British 
Isles. In order to explain certain alterations irrt:roduced by 
Warns.torf since the publication of Horrell 's " European 
Sphagnaoere," brief key characters have been given in some 
groups, more especially ,in the Cuspidata and Subsecunda. Forms· 
and vari,efies not mentioned in Horrell's work are also briefly 
descr~bed. The descnptions are of necessity very condensed, but 
it is hoped they will prove useful in aiding the members to elucidate 
the British fo::ms. The majority of the contra,:::tions used to save 
space will explai:-1 themselves, with the following indications:­
br. (,branch, the spreading fascicle braflches), 1. (leaf, those of the 
spreading branches only), m. or I. (more or less), ccc. (occasion­
ally), r. (rather), sect. (transvers·e se,:::tion), st. (stem), u. (usually), 
and v. (very:. Figures for leaf-measurements represent milli­
metres, and the concave or inner, and convex or oute:: leaf surfaces 
art> shortly expressed as " inside " and " outside." 

Distribution is broadly indica:ed by the letters E. S. I. 
(England, Scotland, Ireland) following speci.nc names. The 
comitaJ census nu:nbers are all additional to those already r,ecorded 
in the Census Catalogue. The distr_bution of varieties a::id forms 
is very imperfectly worked out, and the census numhers should be 
greatly extended in the future. 

In an area so rich in Sphagna as ,the British Isles, it was 
inevitable that a :ew forms should be foun,d which do not agree 
well with any of :hose described by Warnstorf. Some of these 
have been described. The number should probably have been 
larger, as even in the writer's limited collection a few apparently 
,vell-'112rked varieties remain, which further study may prove ,to be 
sufficiently constant to be worth description. 

The compiler desires to tender his thanks for much valuable 
help g-iven in t:'1.e past by Messrs. J. Bagnall, H. X. Dixon, and E. 
C. Horrell, and tc Mr. W. Ingham for helping wit:i the census 
numbers, and for useful suggestions and assistance in preparing 
the Synopsis for the Press J. A. V\.,'HELDON. 
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SYNOPSIS OF THE EUROPEAN SPHAGNA 5 

Section I. ~ LITHOJ>H lOEA. 

Subsection 1.-ACUTlFOLIA Schlieph. 

Series 1.-LACINIATA. 

1 S. fimbriatum \\'ils. (1847 ), (S. subulaturn Bruch). E. S. I. 
10 (Watson,i, 27 (Burrell), 30 (Dixon), 34 (Elliott), 62 
i_Ingbam), 64, 65 (Jones & Horrell), 71 (Hartley & Wheld.), 
84 (McAndrew), 100 (Travis), 101 (:.\1cAndrew.) I. 30, 33 
(Tetle) ), 35 (Hunter). 

a. robustum Braithw. 
2 :< 1.4, squarrose, 
Penzance (Curnow). 

v. robust, br. stout, distant (3 cm,), L 
st. 1. 1.3 x 1.3. York (Anderson). 

Z.. v-alidius Card. Weaker, yellowish, hr. closer, I. 1.7-1.9 >< o.8, 
st. 1. 0.8--0.9 x 1-1. 14. Br. 1. appressed or apices s.J. 
recurved. 

11. specta.tile W. Tufts deep, lax, br. ekng. not crowdeu. (60 \-Vils. and 
Wheld.). 62-64 (Ingham). 

2. rleflex,urn Grav. Br. deflexed. 14 (Nicholson), 38 ,:Bagnall), 59 
1· Beesley and Wheldon). 

3. cinocludum Est et Fax. (v. flagellaceum Schlieph.) Br. ascending 
tlagellatc-59-62 ·(Wheldon), 60 (Wils. and Wheld.), 71 '.Hartley and 
Wheld.) 

4 . .e.qnarrosulum H. Mull. Lower 1. of br. with spreading falcate 
points. 

n. ccmpclium W. Dense low yellowish cushions. Br. crowded, short, usu. 
pate;it.-48 (Jones), 57 (Barker), 58-59 (Wheldon) 60 (Wils. and Wheld.), 
6~ (Ingham), 65 -'.WhelclonJ, 69 (Jones and H,)rrell), IE (Lillie). 

(. intermedium Russ. Straw-yellow to brownish, rigid, compact, 
Br. dense, long, grad. acumin., 1. smaller 1.25 :< 0.5-0.6. 
60 (Wils. anc Wheld.). 
2. den.sum Wheld. Ccespites densi, sursurn lutescenti_, circa 10 cm. alti 

· Rames breve.s. 62 (Ingham). 

d. tenue Grav. (var. subnievsuni Roll). In 1-oose, slender, deep, 
grey or grass-green soft tufts (20 cm.). Br. r. distant, 
filiform, grad. attenuate, arcuate-falcate, 1. 1-1.14 x 0.3-

0.4 crect-arcu:1-te. 38 (Bagnall), 58 (Cash), 59 (Wheldon), 60 
(VViJ,c;. and \Vhekl.), 62-64 (Ingham), rn9 (Lillie). 
2. sq',l,ar-rosulum W. L. Hquarrose. 

1. laxifolium vV. Pallid, very lax, slender. Br. remo::e. 
attenuate, I. 1---1 .5 x o. 5-0.6, verv lax, pa·tent. 
r-- 1 .14 x 0.7. 62 {Ingham). 

longly 
St. l. 

/. concinnum W. (v.arcticum]ens.). In dense, low, wh1tish-green, 
v:::llowish or brownish tufts. Br. stout, ascending or erect, 
~;hor~, crowded. L. m:1x. 1.4 x 0.7. St. 1. 0.8-1 x 0.7. 
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SYNOPSIS OF THE EUROPEAN SPHAGNA. 

S. Girgensohnii Russ. (1865). E.S.I. 
(Painter), 84 (McAndrew), 88 (Dixon), 96 
I. 38 ( Lett & Wade ell). 

5 (vVatson), 46 
(Wils. & Wheid. ), 

a. robustum \iV. Robust, capit. large, br. spr. arc.-falc. (3-4cm.), 
l. subsquarrose I .7-1.9 x 0.7-0.8. Br. elong. arcuate 
recurved. 5 (Watson), 62 (Ingham), 65-66 (Jones and Horre1 1), 

96 (V/ils. and \iVheld.), 109 (Lillie), I 11 (Grant). 
a. spcciosum W. Stately, green or yellowish. St. 1. long as to longer than 

broad. 62 (Ingham), 65 (Horrell and J cnes). 
b. coryphamrn \V. Lax, '5reen. St. 1. Ieng as to shorter than broad. 65 

(Horrell). 
2. trichodes (Russ). A weak form, w. long curved filif. br. and 

na1-r,)wer 1. 
c. spliaeroceplzalum W. G)mpact (8-10 cm.), br. thick, long, reflexed, loosely 

sq uarrose leaved; l. suddenly long pointed, apex channelled; st. 1. 
1.4--1.5 >< 0.8-0.9; capi·t. dense, large, and r,oundish. 

d. laxifolium W. (v. flagellare Schlieph. v. hygrophyllurn Russ. p.p.). Stout, 
bleached, flaccid; br. flagellate (3-4 cn1.1; st. 1. long as broad; br. l. lax. 

b. microcephalum \V. Pulvinate, ca pit. small; br. close, deflexed 
15-20 mm.); 1. 1.4-1.5 x 0.7; st. 1. longer than wide. 62 
(Ingham), 65 (Jones and Horret), 6<) ('vVils. and Wheld. ), 75 
(Armitage), 88 (Viils. and vVheld. ). 

c. gracilescens Grav. Tufts lax, s~ender, green above (20-25 
cm.), br. filiform, 1. appressed 0.9-r .2 x 0.4-0.6, st. 1. long 
as broad. 65 (Hoaell), 69 (\Vils. and Wheld. ), 71 (Hartley 
and Wheld.) 1 IOI (McAndrew). 
2. pumilum Acigs.tr. 5--C cm. high, capit. stellate; br. crowded, falcate 

recurved. 
3. tcnuissimum W. I.ax low tufts, gracilP, s-oft, capit. small, br. dist. 

attpnnate, 1. min1te (0.8-1 x 0.4-5). 
d. squarrosulurn Russ. Habit. of f. bumilum but 1. squarrose 

(0.9--- r x o.6). In sr:1all greenish· cushions. 66 (Jones and 
Horrell), 96 f'vVi1s. and Wheld. ). 

e. stachyodes Russ. 65-66 (Jones anc Horrell), 90 (Marrat), 88-96 
(Wils. and \iVheld.), 109 (Lillie). 
2 fuscesccns vV. Suh;c;.s,2ous, br. cumulate, short, prect-patent. 92 

(Whitehead), % ('WilE. and Wheld.). 
f. Prageri vV. Green, co:npact (10 cm.), capit. minute, st. 1. 

el·on.g. 1 border dilated below, b. 3 atten. (10 mm.), I. 1.3 x 0.7, 
st. l. tri:111g.lingul. grad. narrowed upwai0ds. 

Series 11.-DENTATA. 
Subs~ries l.-LINGULAT A. 

3 S. Russowii vV. (1886). (S. arntif. v. robustum Ru'-'s.) E.S. I. 
70 ( Murray). · 

a. Girgensohnioides Ru~s. 46 (Painter). 
a. J)((Uescens vV. Robust, bl-0 .s.ched, with long, distant loose lfd. hr. 96 

(Wlwld. ,rnd Wils.), 109 (Lillie), 111 (Grant). 
b. flavcscens llnss. Yellow, v:-ith a slight admixture Df grPen 0r red. 65-66 

(Horrell and J onrs), 88. !'.6 ( ·wils. and vVheltl./, 109 (LilliP). 
C. fuscescens Lindl. Capitulum yellowish-s:.1bfuscous. 88 (Wheld. and 

· Wils.). 
d. vireseens Russ. Grey or grass-green, with only a trace of red, or nonP. 

60 (Wik and Wheld.), 65 (W11elc1.), 66 (.Toms and Horrell), !;6 (Whe)d, 
an,l Wils.). 109 (Lil1ir). 
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SYT\OPSIS Of THE EUROPEAN SPHAGNA 7 

l:. purpurascens Russ. 
o. spectabile W. Capit. purplish, br. long, divaricate, 
b. rosemn W. Ca:pit. r0se-red, compact and short, hr. thicker, ascending. 
c. rhodochroum Russ. 48 (Jones). 
r... gr,icile Russ. Elongate, slender, with :rreg, spr. br. 65 (Ingham), 66 

(Jones and Horrell), 111 (Grant). 
b. robusturn Russ. Stouter, with long arcuate defle:s:.ed br. 60 (Wils. and 

Wheld.). 
d. poecilum Russ. 65-66 (Jones and Horrell), 96 (Wils. and 

Wheld.). 
a. speciosum W. Stately, with long fale. recurYed br. 1. 1.4-1.6 x 0.8. 
b. austerum W. Slender, sordid rubicund-fuscous ahove. 

4 S. fuscum v. Kiinggr. (1872). E.S.I. 94~ 96 (Wheld. & 
Wils.), 98 (Wi~son). I. 1 or 2 (Knight), 33 (Tetley). 

a. robustum W. Robust, hr. thicker, 1. r.3 ~< o. 5; st. I. r-1.4 
a. fu.ycescens W. Rufo-fusoous. 98 (Wils. and Wheld.). 

X 0.5. 
b. JHt!lescens W. Palli.do-fuscous. 
c 1:irescens W. Partly grey-green. 

1. drepanocladus W. Br. arcuate-fulcate. 
2. anocladum \·f. Br. erect-patent. 

b. medium Russ. Weaker, br. thiuner, 1. 1-1 .2 x 0.4; s:t. 1. 
0.85--1 X 0.6-0.7. 

n f uscescens W. 
l. drepanocladum W. 60 (Wils. and Wheld.), I. 18 (Lett.). 
2. heterocladum 1V. 60 (1Wils. and \Vheld.), 65-66 (Jones and Horrell), 

88, 94 (Wils. and Wheld.), 92 (Whitehead), I. 39 1:Lett). 
3. anocladum W. 88, 96 (Wils. and "\Yheld.). 
4. orthocladum W. 74 (McA.ndrew), 88 iWheld. and Wils.). 

b. vailes-:ens W. €0 (Jm1es and Wheld.), 88 (Wils. and Wield.), 92 (White­
head,. 

c. -virescens W. 
r. tenellum W. Slender, in deep tufts; st. and '.Jr. 1. of equal siz,e 

(0.8-0.9 x 0.5-0.6). 89 ("\iVils. and \Vheld. ). 
n. elongata Card. Ve1y elongate; hr. v. remo:e, kng, falcate-recurved. 

5 S. Warnstorfii Russ. (1887) (S. VJilsoni Roll p!J.}. E.S. 

a. virescens Russ. 60 (Wheld. and \Nils.), 66 (Horrell), 71 
(Hartley and V?held. ). 

n. sqnarrosurn vV. L. in capit. squarrose. 60 ("\Vils. and Wneld), 66 (Jones 
:ind H:irrellJ. 

b. flavescens Russ. 58 (Jones), 60 (\Vils. anc.i vVhe:d ). 
c. pa llescens W. 
d. flavo=glaucescens \V. 
e. carneum W. (,, s-:victiusculu11i Roth.). Pale fles;1-red above, 

with some vellcw. bleach 2d below 
f. purpurascens.Rus:::;. ·(v. elegans Rc,tl- )· 58 (Jone~). 60 (\Vi ls. 

;111c \Vheld.j, 66 (Horrell), 88 (Ewing). 
g. versicolor Russ. 60 (\Vib. and \Yliek.). 65-66 (Horrell}, 71 

(Hartley and \;Vheld.). 96 (Wils. anc. 'Nheld. ). 
h. fusco=rubens V/. Ca!Jit. ding~· rec':, emirei:,· hrow11isb below. 

() S rubellum \i\Tii,; (1855) (S. trn'.?.llum v. Kiingg-r., S. VFilsoni 
Roll pr,.). E.S. I. 

a. virid.e \i\1. (v. vivescens Russ.) 24. (Sht.rrin), 51 (Dallman and 
'INheldon), 60-6-J ("\Nils. and \Vheld.), 6:; Cv\'heldon), 66 
(Horrel'l), 94-96 (Wils. and \i\lheld.). 

,1, pa/1-ido-f!loucescens vV. 
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8 SYNOPSIS OF THE EUROPEAN SPHAGNA. 

b. flavum Jens. ap. W. 1 {Ley), 2 (Roberts), 46 (Ley), 48 (Horr,ell), 
6o (\iVils. and \Vheld.), 62-64 (Ingham), 66 (Jones and 
Horrell), 88-96 (Vvils. :and Whe1d.). 
l. pallescens W. l (Ralfs), 5 (Briggs), 22 (Armitage), 47 (Armitage), 

60 (W1ls. and Wheld.), 62 (Ingham), 65 (Wheldon), 66 (Horrell,, 70 
(Beesley), 96 (Cocks), 94-98 (W ils. and Wheld.), 109 (Lillie). 

2. quinquefarimn W. Stout, rigid, 1. secund, distinctly quinquef. 
r. rubesceus W. II (Chittenden), 14 {Sherrin), 60 (Wils. and 

\,Vheld.), 62 (Ingham), 69 (\,Vilson), 70 (Wils. and Whelid.), 
71 (¼'held. and Hartley), 88-96 (W,ils. and Wheld. ), 92 
(Gasking), 97 (Ingham and Macvicar), 111 (Grant). 

d. violascens W. 60 (Wils. and Wheld.), 62 (Ingham), 64-65 
(\Vheldon), 66 (Jones & Horrell), 70 (Beesley), 75 (Armitage), 
90 (1Ingham), 96 (Wils. :and Wheld.), 109 (Lillie), 111 (Grant). 

e. purpurascens Russ. 9 (Linton), 11 (Chittenden), 51 (H. 
vVheldon), 60 (Wils. and \,Vheld.), 64-65 (Wheldon), 66 (Jones 
and Horreil);69 (\Vils. and \V:held. ), 71 (vVheld. and Hartley), 
75 (Armitage), 96-98 (\,Vheld. and vVils.), w9 (LiHie), 111 
(Grant). 

f. speciosum W. Entirely purple-stained, robust, to 20 cm. high. 96 
(Wilson and Wheld.). 

/. versicolor W. 4 (Armitage), 17 (Sherrin), 19 (Wesit), 35, 47 
(APmitage), 48 (Gasking), 58 (Jones), 60 (Wi1s. and Wheld.), 
62 (Wheldon), 65 (Ingham), 66 (Horrell), 69 (W-est), 70 (Wils. 
and Wheld.), 71 (vVheld. :and Hartley), 75 (Armitage), 82 
(Ingham), 92 (Gasking), 95 ~Macvicar), 97 (Ingham), 88, 89, 
94, 98 ('Vils. and \\'held.), 109 (Lillie), 111 (Grant), I. 36 
(Let::). 
2. immersum Schlieph. Plumose, dingy green above, pale red below. 

Br. short, pa,ten t. 60 (Wils. and Wheld. ). 
3. robusfom Wheld. (v. rubrum f. robustum W. in litt. ad. Horrell). 

A typo cauli,bus majoribus (10-20 cm.), sursum rubicundis 
deorsum flav-ovirides rami,:ique crassiores et densioribus differt. 
60, 65 (Wheldon), 62 (Ingham). 

<~. sordidum ,v. Dusky undecided dingy brown-red to v:iol,et. 60 
(\VheJ.d. and W.ils. ), 96 (Wheld. and Wils. ), I I I {Grant). 

Subseries 2.-DEL TOIDEO-LINGULATA. 
a. Shining when dry; more or less ferrugineous fuscous. 

7 S. flavicomans \V. (S. acutifolimn v. _flavicomans Card.)­
A.rctic and subarctic Europe. 

b. Not shining when dry . 

... v. slender, with filiform hr. resemh1ing S. Warnstorfii. S( l. 1 x 0.7, 
hyaline cells in upper pftrt rhombic or brevi-rhomboid, efibrose or with 

a few fi:bres in upper part. A.porose, or with a few perforations on hoth 
&ides. Br. l. minute 0.8-0.9 x 0.4. 

8 S. subtile \V. (S. acutif. v. subtile Russ. v. leptocladum Limpr.) 
a. gracile VV. Grey-green, densely tufted (15 cm.). Br. deflexed 

(12-15 mm.). 
h. pulchellum \V. ,Corrpact, purplish. Br. cumulate, short or 

long. 

1917 European Sphagni, Synopsis, Wheldon, J.A. 
Search in PDF only moderately successful. Otherwise use manual search



SYNOPSIS OF THE EUROPEAN SPHAGNA. 9 

""* :\fore r-c,bust. St. 1. 1-1.f: >< 0.4-0.7. Upper hyaline cells narrowly or 
widely l'homhoid, fl.brose to middle. or fo base. Pores varia;ble on both 
sides ,or the leaf. · 

9 S. acutifolium Ehrh. (1788). E.S. 90 (Marratt). 

a. viride \V. (v.arr. tiride, griseum, chlorinum et fiavicaule W.), 
S (\iVatson), 14 (Horrell), 17 (Sherrin), 48 (Jones), 66 (Jones 
anrd Horrell), 62, 64, 65 (Ingham). 

a. drepanoclad·um Vir. 14 (Horrell), 60 (Wheld. and Wils.,, 62 (Ing~am), 
65 (Joms ,and Horrellj. 

b. heterocladum W. 60 (Wheld. and Wils.), 62 (Ingham), 65-66 (Horrell), 
69-70 (Wils. and Whc•ld.), 96 (Wils. and Wheld). 

c. orthocladum W. 60 (Wheld. and Wils.), 62 (Ingham). 
d. dasycladum W. 60 (Wheld. and Wils. I. 
b. pailescens \N. 24 (Sherrin), 65-66 (Jones and Horrell), 75 

(Armitage), 109 •(LilLie). 
a. heterocladum W. 60 ,'.Wils. and Wheld.l, 65 (Jones and Horrell). 
b alpinum W. (",;ar. strictum ,W.). Br. densely crowded, stout, shor,t, 

ascending, subo.btuse. 60 (Wils. -and Wheld.), I. 38 (Lett,. 
c. roseum W. 65 (VVheldon), 66 (Horrell) 1 ro (Gi!bson). 
d. rubrum Brid. (v. elegans Braithw., v. sanguineum Sendt., v. 

purpu-vascens W.). 19 (Greenwood), 44 (Knight). 
a. drepanocladu-m W. 60 (Wils. and Wheld.), 62 (Wheldon), 66 (Jones and 

Horrell). 
'1. heterocladu-m W. 60 ,'.Wils. and Wheld.), 65 (Wheldon) . 
. ~. orthocladu.m W. 
c?. versicolor W. 14 (Horrell), 60 {\Vi1.s. and \Vheld.), 62 (Ingham), 

65-66 (Jones and Horrell), 95 (Armitage), 109 LiHie). 
a. venustum ,Whelcl. Caespites laxi1:s.::,uli, elati, Caulis gracili.s 10-15 cm., 

altus, rmnis subaequalibu.3, tenuibus, c-arvatulo-patulis, fasciculisque 
remotis. 5 (Briggs), t30 (Wils. and W.held.), 65 (Ingham), 102 (Ley). 

b. deflexum W. Shorter, fascicles approximate. Br. longer, flagelliform, 
deflexed. 60 (Wils. and Wheld.), 62 (Anderson), 66 (Jones and Horrell) . 

. ~. densum Wheld. Caespites densissimi 2:-6 cm. profundi. Ramorum 
fasciculis densis-;imis, rami aut -subde:llex1 aut horizontaliter patenti. 
51 (Dallman and Wheldon), 60-66 (Wheld{mJ, 65 (Ingham). 

_f. flavo=rubellum \V. Yellow and red aibove, bleached below. 5 
(Briggs), 48 (Jones), 60 (\Ni-ls. and \Vheld.), 62 (Barker), 65 
Jones and Horrell)i 66 (Ingham). 96 ("\V,ils. and Wheld.), I09 
(Lime). 

-~·· flavescens vV. 60 (Wils. and v\'held.), 62 (Ingham), 64 
{Wheldon), 65 (Ingham), 109 (Lillie). 

I.•. obscurum W. 65, 66 (Jones and Horr,ell). 
f. spiciforme Ing. and ,vheld. Caespites densi, s,orclide o,chraceo-pallidi vel 

',nterdum pallid,o-rufi, caulihus circa 2-3 cm. altis; fasciculis ramorum 
densissimis, r-amis bre,-ioribu,s erecbs ,el erecto-pa.tentiibus. Orkney. 
Dr. Gran:-. 

Subseries 3.-DEL TOIDEAE. 

:O S. quinquefarium \V. (1886). E.S.I. 5 (Watson) 46 
iPalnter), 61, 62 (Ingham), 69 (Painter), 105 (Salmon), 109 
(Lillie). I. 14, 29, 38 (Lett), 

a. l·iridie \iV. (v. virescens W.). 5 (WatsonL 46 (Painter), 48 
(J,o;nes). 60 (\Vhe1don), 62 (Ingham), 65-66 (Horell and Jones), 
94-96 (\Vilson and vVheldon), I. I (Gasking). 

a drebanocladum W. 48 (J,one!' and Ho:-rell), 62 (Ingham), 60, 69 (Wils. 
mid W,hel,l.), 66 (Horrell), 88 (Wils. and Wheld.). 
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10 SYNOPSIS Of THE EUROPEAN SPHAGNA. 

b. heterocladi:_ri W. 3 (Watson), 59 (WiLson), 60 (Wils. and Wheld.), 62 
(Ingham), t36 (Jones and Horrell), 94-96 (Wils. and Wheld.). 

c. brachyanoc!c.dutn W. 60 (Wils. and Wheld.), 62 (Ingham). 
d gracilescens W. Slender and soft; br. short, thin, slightly falcate, 

recurved; 1. small, erect-patent; ,st. triangular, fibrose above. Resembles 
S. W arnstorfii. 

e. mastigoclad<lm WhelcL Planta pallida sursum ,cano-vel saturate viride, 
plerumque robus-::a ,'.7-15 cm.J. Ramulorum fasciculi plus minusYe 
rem.Jti, ra::ni patuli valde attenuati (7-20 mm.), ac longe deflexi. 59 
(W.ilsou), 71 (Hartley and Wheld.), 88 (Wils. and Wheld.). 

b. flavurn VV. (v. _fusco-fiavum \N.). Capit. yellow to brownish, 
without 11ed. 60-71 (Wils. and Wheld.), 65 (Ingham), 66 
(Jones and Harell). 

a. homocladum W. 66 (Jones and Horrell). 
b. heterocladum W. <30 (Wils. and Wheld.), 65 (Ingham). 
c. orthocladum W. 
d. drepanocladum W. 66 (Jones and Horrell), 71 (Hartley and Wheld.). 

c. pallens vV. (v. pallescens \iV.). 65-66 (Jones and Horrell), 69 
(vV,i1s. and W·held.), 111 (Lillie). 

a. homocladum ,W. 
b. heterocladum W. 5 ,~Watson), 60 (Wils. and \Yheld.), 66 (Jones and 

Horrell), 94 1Wils. and Wheld.), 109 (LillieJ. 
c. orthocladum W. 97 (Macvicar and Ingham). 
d. drepanocladurn W. 5 (Watson), 94 (Wils. and Wheld.). 

d. roseum W. 48 (Jones), 60 (Wils. and Wheld.), 65-66 (Horrell), 
109 (Lillie), I. Kerry (Lett). 

a. brachyanaclodum ~Y. 135 (Jones and Horrell). 
b. speciosum VL Tufts (10 cm.), rose-red above. Br. remote. attenuate 

arcuati reflexed (12 mm.\. I Ker:!'y (Lett). 
c. heterocladum W. 60 (Wils. and Wheld.), 66 (In?;h<J,m). 

e. versicolor Russ. 48 (Jones), 96 (Wils. and Wheld.). 
a. homocladum VI. 
b. heterocladum W. 48 (Jones), 92 (Gasking), 96 (Wils. and Wheld.). 
c. ortlwcladum V\T. 
d. drepanocladmn W .. 
e. dasycladum VFheld. (f. nov.). Caespites densi, pallidi, superne rubicundi 

ad 6 cm. pr-ofundi. Ramor. fascuculi valde cumnlati, rami ad 5 vel 6 cm. 
longi, paulatim aUenua-::i. 6£ (Jones and Horrell), 92 (Gasking). 

11 S. plumulosum Roll. (1886) emend W. (S. subnitens R. & W.). 
E.S.I. I. 25, 26, 28 (Tetley). 

a. viride \V. (v. virescens W.). 17 (Sherrin), 40 (Painter), 47 
(Armitage}, 48 (Jones), 51, 59 (Wheldon), 58 (Holt), 6o (W;i}s. 
and Wheld.), 61-62 (Ingham), 63 (Crossland), 65-66 {Horrell), 
f>7 (Armitage) 7c (vVils. and Wheld.), 71 (Hartley and 
vVhe1d.), 75 (Armitage), Sg, g6 (Wils. and Wheld.), III 

(Grant). 
a. la.rum ·w. In robust loo3e tufts (15-20 cm.); br. dist. 1. laxly im1bric. or 

erect-pat. 48 (,Tones\, 59 (Wheldon), 60 (Wils. and Wheld.), 61, 62, 64 
(Ingham), 70 (Wils. and Wheld.). 

b. squarrosulum W. (f. ten~.1la Roll). 57 (Barker), 62 (Ingham), 60, 69, 70 
(Wils. and Wheld.), 111 (Grant), I. 1 (Gasking). 

c. griseum W. 26 (Mayfield/. 34 (Knight), 62 (Horrell), 63 (Crossland), 60, 
69 (Wils. and Wheld\ 111 (Grant). 

-d. laete-Tirens \<V. (var. laete-virens Braithw.). 57 (Barker), 60 (\Vils. and 
Whelcl.), 62 (\Vheldon), P€ (W.ils. and Wheld.). 

b. paUens W. 46 (Parsons), 51 (Wheldon), 60 (W.ils. and Wheld.), 
62 (Ing-ham), 65-66 (Jones and Horrell), 106 (Grant), 109 
(Lillie). 
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SYNOPSIS OF THE EUROPEAN SPHAGNA. 11 

a. laxi_Jolium vV. Aquatic, with Ion~ pat. br. and spr. lea,ves; p]umose. 1 
(Curnow), 60 (Wils. and Wheld.), 62 (Ingham), 10d (Lillie), 111 (Grant;. 

b. suhsfrictum W. In dense oompact tufts, dull lilac stained a,bove, hle-ached 
bt'1cw. Br. den:oe subenct bluntish (10-12 mm.), 1. imrbricate Darn­
lwlme (Braithw::,~te and Anderson), 6-0 (1Vils. and Wheld.J, 62 (Ingham;, 
r:.1 (Grant). 

c. stricrum W. V. dense, in:ernally pale yell.-brown tufts (6-8 c:n.); b:r. 
dEncely crowded, ascending, short-pointed (5--6 mm.), 1. v. short, closely 
imb:ricate. 

d. punuens Wheld-:m. Rami elongati, pro rnajoB parte tereti, acutissimi, 
folia. arcte imbricata, vel in ramis capitulorum saepe squarroso-re,::urva. 
5, (Barker), 60 (Wils. ar:.cl Wheldon). 

c. ccerulesceus Scolieph. (v. violascens W., v. luYidum \iV. pp.). 27 
(Burrell), 40 (Painter), 59 (\iVhieldon), 60, 70 (\Vils. and 
'vVheld. ), 62 (Ingham), 65 (\iVheldon), 66 (Horrell), 69 (Wils. 
and Wheld.), 66 Herrell), 75 (Arrr::itage), 103 (Gilmour), 109 
(Lillie). 

d. lilacinum Spruce in Herb. Stabler. 3 (Cocks), 6 (Far), I I 

(Ley), 40 (Benson), 35, 43, 46 (Ley), 60 (Wilsen), 62 (Ingham\ 
65 (Horre1ll), 69 (Paul), 71 (Hartley ,c.nd \iVhek.), 92 (Gasking:, 
roJ (Lillie). 

,1. orthccladum \V. Br. short, ascending. 62 (Ingham), 33 (V\1-hite:Lead), 70 
(Wils. and Whelcl.). 

1J. c01,ip,-ictum W. In v. low compact tufts. 35, 43, 44, .55 (Ley), 60 (Wils. 
aEd Wheld.), 66 (Horrell), 94 (Wils. and Wheld.), H5 (Macvicar), I. 1 
(Ga,;kingJ. 

r. deZ.:cHtum Wheldon. Gracilis, Ramis laxioribus, curvulatis. 4 (Farr). 
e, purpureum "\AT. (S. subnit. v. pwv:fiuraffens \V., S. crcutif. Y. 

purpureum Braithw.). 44 (Ley), 46 (P2.inter), 49 (Horrell), 62 
(=ngbam),fi3 (~eedh?,m), 65, 66, frJ (Jones and Horrell), 109 

( Lillie). 
a. rob,uinm W. Rohust (.5--10 cm.). Br. clo,-.c (20 mm.), falc.-recurv~d, 1. 

la:>:. 62 (Ingham\ 71 (Hnrtley and Wheld.), 97 (M2 .. cvicar and Ingham). 
l1. gra, 0 iif3 W. Elong. ;,lender (15-20 cm.); bi-. sler d. distant, arc-s,preading. 

York (Anderson), 65 (Wheldon). 
f. versicolor W. 18 (Chittenden), 48 (Jones and Horrell), 57 

(Linton), 60 (\Vheld. and Wds.), 63 (Aspin), 62., 65, 66, 69 
. (Horrell), 71 (Hartley a:1d Wheld.), 75 (Armitage), 96 (\Vils. 

;rnd Wheld.), 97 (Ingham and }facvicar), IO(} (Lillie). 
c. 1,oii'.dum .W. Very robust, br. close or dis:ant. 60 (Wils. and \Vheld.), 

62 (Ingham), 66 (Horrell) 71 (Whelcl ancl Hartley). 
/:. tend I um W. Elong·. slender, in large g-rev-o-reen and lilao dense :uf:s. 

34 '.Knight), 48 (JJnes1, 60 (Wils. and Wheld.7, ti2 (Ingham), 111 ·'.Gnnt). 
c. ascendens \V. Br. crowded, short, ascending. 60 ('\\~ils. and \Vhdcl.), 62 

(ILg~1.am), 69 (Wils. and Wheld.), 98 (Wils and Whel1U, 105 (Salmon). 
r:. fiavofuscescens W. (v. flavescens \V.\. -- (Ley). 32 (Dixon), 40 

(Lf'.y), 47 (Armitage),· 60 (\Vils. and Wheld.), 61-62 (Ingham), 
6J (J\'eedham), 65-66 (Jones and Ho:-rell), 70 {Ley'), 96 (\Vils . 
.:ind \\!held.), rn9 (Li'Jie), r 1 I (Gr.am), I. 38 (Lett). 

h. ochraceum W. Colour obscure i:5.ingy grey-green to browni~.h 
g-reen, often with a tinge of duH violet. 9 (Lintor~), 14 (Salmon:, 
_:._c; (Armitage), 60 ('\Vils. and v.rheld.), 63 (Aspin), 62-6,: 
(Ingham), 65, 66, 69 (Jones .and Horrell), 70 (Wils. anc 
YV:7cld.), 71 ,'.I--Iartlev cl:1d \iVheld.), 88 (W,ils. and \V:ield.). 
SS (:Macvicar), 109 (Lillie), 1 r 1 (Grant), I. ~ (Gas.king), 38 
(Lett). 
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12 SYNOPSIS OF THE EUROPEAN SPHAGNA. 

a. Sclzil/erianum W. V. ro,bust (nearly as large as S. squarrosum) with 
k1Lf- thick arcua:e rnflexed hr.; l. 2-2.08 x 0.8-0.9. 62 (Ingham). 

b. immers:nn ,W. :Huch weaker, ,hr. arcuate :::-eflexed, l. laxer 1.3-1.4 x 
0.6-0.7. 

c. co;2yestum W. In low compact tufts. 
d. a:nenli_iorme Wheld. and Ingh. Caespites humiliores (3-5 om.), ha;bitu 

S. r u bell um similis, uniforme s,)rilido-dnereo-purpureis. Ramis 
<lensiss:mis uniformis (usque 5 mm.); foliis :i:,atenti-eredis vel frequente 
s-uhs~cundis. Hoy. 111 (Grant). 

12 S. tenerum Sul!. (1846). (S. acutifolium v. tenerum Aust.). 

Series 111.-HETEROPHYLLA. 

13 S. molle SuL (1846) (S. moll:tscoides C. Mull., S. lvf ulleri 
Sch imp.). E.S.I. 34 (Knight), 49 (Jores), 83 (.\!IcAndrew;. 

a. molluscoides W. Br. 1. dentate, wi~h resorption-grooved margin. 
a. heter9phyllum W. St. l. very variable in 3ize and s.hape on same plant, 

ling-1brP and small or spatlrnlate and !;u;::er. 70 (Dixon), 75 (Armitage). 
l. pulchellmn v\-T. In loose tufts (15 cm.), w. remote br. 
2. tenerum ,V. (v. compactmn Grav., v. tenerum Braithw.J. 4 (Larter), 

16 (Parsons), 32 (Bagnall), 48 (,Tcnesl, 62 (Ingham), 66 (Jones and 
Horrell). 

3. squarrosulum \V. Br. 1. squarrose. 48 (Jones), 62 (Ingham). 
b. homophJ!l:'um W. Sc. I. morn uniform, but still v. variable. N. America. 

b. limbatum vV. Br. 1. entire, margin without resorption groove,, 
border ,.=,,f 2-3 r-::iws of narrO\v cells. N. America. 

Subsection ll. -TR UN CAT A Russ. 

14 S. Angstroemii Hartm. (185b), 
Europe. 

Subarctic and Central 

Subsection llI.-POLYCLADA Russ. 

15 S. Wulfianum Girgens. (1860) (S. oycnocladum Angst.). 
Sub:uctic and Central Eur1..ipe. 

Subsection IV.-RIGIDA W. 

16 S. compactum DC. (S. rigidum Scbp.). E.S.I. 
82 I McAndre\v). 

a. squarrosum Russ. L. squarrnse. Very robust, 
green. IO f.\kAndrew), 14 (Nicholson\ 27 
(Knight:, I. 37 (Lett). 

grey or blue­
(BurreH), 34 

n. robustum W. Subf. oxycladum W. Robust (12-20 cm.), br. thick st::. 
·'.)!' falcate, acutely pcintcd 

b. dcnsum Card. Tufts very dense (5-6 cm.). 17 (Sherrin,1, 60 (Wils. and 
Wheld.:. 

c. la.rum Card. \Veaker and less compact. 27 (Bnr::ell). 
d. brachycladum W. Elongate, sl<mder (30--40 cm.), hr. distant, short, 
e. s1,.bsimplex Wheld. Ca t1 lis, gracilis, pallido -viridis ; ram is paucioribus 

frequ0n tP; foliis perlaxis, pa,ten tihus. 27 (Burr2ll). 
blunt. 
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SYNOPSIS OF THE EUROPEAN SPHAGNA 13 

b subsquarrosum W. L. erect-pat,ent or rncurved. 
brown, or rufous. 47-75 (Armitage), 64 
(vVeibster). 

Grey, yellow, 
(Ingham), 62 

a. sfrictum W. Green or brownish, elongate (15cm.); br. m. or l. dense, stout, 
erect-appressed. 48 (.Tones and Horrell), 61 (Wheldon). 

b. densum W. Grey-green or dingy red, 0c>mpact (3-5 cm.); br. short, 
stout, ascending, crowded. 61, 56 (Wheldon). 60, 69 (Wils. and W,held.). 

c. divari~·atum "\V. Grey-green or fuscous; ;br. dense, patent. 5 (Br.ig,gs), 17 
(Horrell), 60 (Wils. and Wheld.), 61 (Ingham). 

l. immersa \V. Rolmeit, immersed, ,subf1.1soous, hr. densely crowded. 
2. fuscescens ·W. Robust, subfuscous, br. rather more distant. 60 

(Wils. and Wheld.). 
d. rcfle;i:11-m W. Whitish-green to yellowish (3-5 cm.), br; acute, reflexed 

lO mm. long. 
P.. subm.ersum W'. Pale greenish to ,brownish, floating, flaccid (10 cm.); hr. 

thick 2--3, deflexed ones 0 01· little developed, spr. ones short, blunt, 
thick; 1. loose, large, erect-pat.; often branchless. 

c. imbricatum W. Dense, low, oft. purplish or v.iolet ned to almost 
blackish (3-6 cm.). Br. crowdeid, thick, short. L. closely 
imbric. J (Bcyckn), IO (Knight), 22 (Armitage), 27 (Burrell), 
34 (Knight), 69 (Armitage), 71 (Hartley and Whel.d.), 82 
(Evans), 84 (McAndrew), 92 (Gasking), 94 (.Armitage), 95 
(Macvicar), IOI (\1cAndl"'ew). 

a. tapitatum Roll. Low. creep,ing, with ,swollen brown short-branched 
ca.pitul. 96 (Wils. and Wheld.). 

b. purpurn.scens W. More or }pss red stained aibove. 60, 69 (Wils. and 
Wheld.), 9-t (Wils. and Wheld.). 

c. 111olaseens 1W. Very c,Jmpact (3-5 cm.), above Yiolet-reddish. Plants 
turgid re::wmb. a compaet S. medium. 

d. obscurum W. Dingy brownish, capH. some:imes greeni.'!h. 60-69 Wils. 
and Wheld.), 75 (Armitage), 95 (Macvicar). 88, 94, 96 (Wils. and Wheld.), 
111 (Grant). 

e. nigrescens W. Capi,tulum blacki,sh. 
f. jla.1.'esdns Wheld. ,(J. Nov.). Crespites densi, 2-5 cm., profundi. Planta 

in capitulis flava, deorsum pallida. Ramorum fasciculi;;; densissimis, 
rami brevi-s, i.mbricat.e foJi.osis, ,plerumque vel horizontaliter patentes 
vel a'!cendentes. 60 (Wilson), 62 (Ingha,m}_. 65 (W.heldon), 69 (Wils. and 
Wheld.), 96 (Wils. and .W,held.), 109 (Lillie). 

d. isoph.ylla Vlheld. (var. nov .) Plan.ta plerumque vel pallida vie'l 
cano-v-iridis, mollis, srepe simplex. Caespiti'bus ]axis 3-6 cm. 
profundis. Ramorum fascicuJ.i remoti, rami pauci (1-2), laxe 
foliosi, folia er-ecte pat-entia. 60 (VFheldon). , 

Subsection V.-SQUARROSA Schlieph. 

17 S. squarrosum Pers. ( 1800). E.S. I. I. 7 (Lett), 27 
(Waddell). 33 ( Lett). 36 (Porter). 51 (Dallnrnn). 

a. spectabile Russ. r7 (Cocks), 63 (l\Jowell). 
c. dC:ns1w1 W. In oompaet tufts (15 cm.). 62, 64, 65 {Wheldon). 
b. el.errans W. El-ongate, l-::1.x, with 1-ong arcuate recurved br. 59 (Wheldon), 

64, 66 (Ingham). 
c. 7wtulum W. Loosely e~spit (15 cm.) with stout divaric br. 58, 59 

(Wheldon), 60 (Wil'! and Wheld.), 61 (Wheldon), 62 (Ingham), 69 (Wils. 
and Wheld.). 
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14 SYNOPSIS OF THE t:Ul<UPEAN S·PHAUNA. 

d. robu~tum W. Very re-bust (20 cm.). Spreading 3 cm. long, very stout. 
e. fia,geliare W. Green, lax, elongate (20 cm.); br. uage.late 1ei1exed (;,0 mm.), 

1. appressed. 59 (WhEldon), 60 (Wilson). 
f. immersum vV. A very elongate, lax, noating form; leaves lax. 

b. subsquarro.sum Russ. ap. "\N. ( v. sernisquarrosum Russ.). 48 
Oones), 63 (Crump), 64 (Ingham), 69 (horrell), 71 ( vv nelo. 
and Bartley), 95 (Armitage). 

a. elegans Russ. St:rnt, b1ue-green; br. r. remote, arcuate. Cells epapillose. 
b. gracile Russ. More slender; yellowish .to :brownish; br. dist., or closer, 

or eveii. cr.owded, sh-ort, spre,ading, :Points only recurved. 60 (Wils. and 
Wht:ld.), 64 ;Ingham). 

c. m0l~e W. Soft and low, flaccid, pale or brnwnish-yeilowish. L. in capit. 
arnl J.01..-er half of br. squarrose, others im:bricate. 19 (Chittenden), 59 
(WhEl<lon). 

d. densurri Russ. Rigid, very dense, yellowish-hr-own (5-10 crn.); br. 
crowaed, acute, patent <>r deflexed; chl. cells papillose. 59 (Wheldon), 60 
(Wil.s. and "\\'held). 

e. cuspidatum W. Low, dense c,:shi,ons, br. l. near extremity of br. 
imbri:iate, forming a spine-like p-0int as in Hyp. cuspidatum; br. dense. 
65 (J.cnes and Horrell}. 

f. hydrophyllum W. Aqua;:ic, stout, above yellowish, loose tufted (20 cm.;; 
br. 1-ong, falcate-recurYed, acute. 25 (Mayfield), 60 (Wils. and Wheld.J. 

c. imorkatum Schimp. 10 {Livens), 30 (Dixon), 35 (Ley), 59 
(Whel,don), 63 (Akroyd), 71 (v\'held. and Ha~tley), 96 
(Armitage). 

a. silvaticum Wteld. Crespites virides 10-20 cm. profundi. Rarnorum 
fascicd: satis rem-0ti, breves vel longiores, in capitulis subequales vel 
brevi-'.}re3. 58 (H,)lt), 59 (Wheldon). 

b. pycnocladum Whcld. Coospites 5-10 cm. profundis plus minusve con­
densaL, flavo-virescente,$, sur,surn lutei. Rarni patuli densi, paulatim 
attenua,ti, in capitulis permagnis manifeste 1.ongiores. 59 (Wheldon), 71 
(Hartley and Wheld.). 

18 S. teres Angstr. (1861). E.S.I. 7: (Hartley & \\-'held.), 
95 (Armitage). 

a. imbricatum W. 5 (Watson), 10 (Livens;. 27 (Burrell), 62 
(Ingham), 65 (Jones and Horell). 

a. r1racile "\V. Elongate (10--15 crn.). Capit. small,br. irreg. arcuate, spread­
ing, slender. 62 (Ingham), 65 (J-0nes and Horrell), 71 (Hartley and 
Wheld.). 

b. elegans -W. Stouter (15-20 cm.), capit. small, br. regularly arcuate 
falcate. 

c. robusturr., W. Yery robust, brown to red-brown. Br. falcate-reflexed, 
stout and gradually atten. 

d. compactum W. L-)w den,se cushions, 'brown above. Br. close, short; l. 
densely imbric, large. 71 (Hartley and Wheld.). 

e. laxum W. Pale green, hr. long, attenuate, laxly leaved. 59 (Travis and 
Wheld.). 

f. strictum v;'. Ek,ngate, ,slender, yellowish or greenish; br. s.hort, erect­
pat. 

b. subteres ·Lindb. (v. subsquarrosum \V.). 71 (Hartley and 
Wheld. l, 65-66 (Jones and Horrell), 88 (Dixon), I. 37, 38, 39 
(Lett). 

a. submersum W. Resemb. S. cus7Jidatum. Yellow green above, brown 
heneath; ·,r. cr-rwded, ph;mose; l. elongate, laxly recurved. 
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SYNOPSIS OF THE EUROPEAN SPHAGNA 15 

c. squarrosulum \V. (v. tenellum Pers.). 17 (Sherrin). 
a. hystricosum Roth. Small, hemiisophyllous (4-5 cm.). Cells of st. 

epiderm. many-pored; st. I. multifrhrose and multiporose. 

Subsection VI.-CUSPIDATA Schlieph. 
Series 1.-LANCEOLATA. 

Subseries 1.-LACINIAT A. 

St. 1. usu. efibrose, apex distinctly laciniate-fimhriate. 

19 S. Lindbergii Schimp. (1858) (S. cuspid. v. fulvum Rabenh.)· 
s. 

a. macrophyllum \i\'. V. robust, br. i. 2-3 x about 1. 

h. mesophyllum \,\T. Weaker, br. 1. 1.5-1.6 x 0.5-0.6. 
c. tenellum Limpr. Gracile, br. 1. 1.14 x 0.4--0.5. II2 (Lilliie). 
d. microphyllum VV. Resembles S. fuscum. L. o.86 x 0.4--0.5, 

not undulate. 
Subseries 11.---EROSA. 

S;;,,m 1. w;c1. efibrose, apex r,ounded, more or less lacera,fo-bifid. 

20 S. riparium Angstr. (1864) (S. spectabile Schirnp.). E. 

a. speciosum Russ. Stately, loose, robust, ydlowish tufts; br . 
. 1.r-cuate, recurved, v. long; I. densely imbricate. 

a. mucrocllidum W. (incl. j. platyphylla, Russ.) Robust (20-25 cm.), with 
large capit.; hr. grad. attenuate, falcate-reflexed. 

/1. brochyclndum W. (varr. molle et stenophyllum Russ.). More slender, 
shortpr (~0-15 cm.), hr. shortly p,ointed, reflexEd or occ. ascending, 
shortr,i·. 

/J. coryphreum Russ. Laxly tufted, br. elong., falcate-recurved, 1. 
hxly imbric and stron,gly undula·te. 

a spcctahile Russ. V. stately, capit. large; hr. spr. t}iick <30-40 mm.). 60 
(Wils and Wheld.:,. 

lJ. aracifo;jcens R,1ss. Elegant slender form; hr. thick, shorter (15-25 mm.). 
t. submersum VV. Submersed (10--15 cm.), st. epid. in 2-} dis­

tinct layers; 1. lax, strongly undulate, api-ces twisted, sma:l 
pores in upp. and ·low. oell cingles only; ibr. arcua.te refltxecl. 

d. flµitans Russ. (v. aquaticum Russ., v. squarrosula C. Jens.). 
T,,11 (60-70 cm.), submerged, green above, brown below, 
c~pir-. sm;:111. br. dist., 1. lax, squarrose, spirally twisted. 

Subseries 111.-TRIANGULO-LINGULAT A. 

St. L fibr,Jse or efibrose, usu. triangular-lingulate, apex rounded 
denticulate oi· suhfimbriate. 

1. True pores numerous on exterior surf. o::: br. leave.,s. 

* Pores ringed 

21 S. mendocinum Sull et Lesq. (1874) (S. auriculatum Lesq.). 
St. 1. up to 1 · 3 x 1 mm. V. minute ?Ores in se,ries near 
commissures. N. America. 

22 S. Jensenii Lindb. fil. (1899) (S. laricinum Ang-str.J. St .. J. 
up to 1 x 1 mm. Pores on commissures and in mid-cell. 
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16 SYNOPSIS Of THE EUROPEAN' SPHAGNA. 

{J\ires numerous on both sides of br. l.). 

a. robustum \Iv. Robust ac: S. ripa.rium. St. epid. distinct. 
b. submersum H. Lindb. Smaller, in capit. sordid yeHow-fuscou:.-­

(40-45 cm.); br. 3, rerr.ote. 
c. viride H. Lindb. Subgraciie (20 cm.), br. 4, falcate-reflexed, ~L. 

epri1d. distinct. 
a. versicolor H. Lindb. Green, with reddish bro. male. br., bleached below. 
d. flavo=fuscescens W. Dense, fusoous-yellow, resemb. robust S. 

ecurvum. St. epid. only in part distinct. 
e. p,ropinquum W. Still more slender, pale yellow to yellow-

brown, rarely grey-green. Resemb. S. subsecundum. St. 
epid. varialbJe; br. .1. s;:naH, asymmetric, secund, hardly 
undulate, w. numerous ·;ery small por-;:s on both sides. 

{Inner side of branch 1. with few· pores). 

f. annulatum W. (S, annulatum Lindb.). Differs from e in pore 
structure only, having v·ery few minutf pores on inner side 
of 1. 

l· dusenioides W. Resemb. S. Dusenii, flavo-fuscescent above 
(10 cm.). St. epid. in 2-3 layers, di.,,tinct; 1. lax, arcuate 
patent, strongly undul. only on outside with many minute 
pores. 

** Pores w. indist:nct contour, not ringed. 

23 S. obtusum W. (1877;. E. Pores ven minute. rn1or. 
cells triang., enclosed on :oner side. 

a. riparioides W. Stately as S. riparium. Capit. large, greenish 
or yellowish brown. B.:-. falc-recurved, stout, distant (20 
mm.), 1. 3 x r. 60 (Wheld. and Wils. ), 

a. laxifolium W. Tall (25-40 cm.). Br. remote, small indistinct pores 
only in mid-cell on cuter side, near border of l-)wer part of leaf; 1. of 
defl. br. w. large ringlesi, pores :.n n. all angles, and on outer side near 
border. 

b. pseudo-Lindbergii W. Above clear yelJ.ow-brown, br. dense, 1. not or 
slightly unduL with v. numerous small pores on both sides. 

r aquaticum W. Smaller. Br. elongate, remote, slender, falcate; 1. closely 
appressed with recurved r. undulate point:;,. Pores as in preceding. 
59 (Wheldon). 

d. teres W. Br. terete, densely lea.-ed; 1. not or weakly und. with point 
alone recurved. Pores as in b. '>9 (Wheldon). 

/J. pulchrum l-L Lindb. Gradle, above yellow-green, below 
bleached (16 cm.). Capit. small, subglobose, sit. epi,d. incom­
plete, br. distant, slender ( 18 mm.), recurved; 1. strongly 
undul. and points recurved. P,cres uni.form or mixed, with 
occasional ringed pores in lateral cell ang:es. 

c. fuscescens C. Jens. Stout, brownish, ca pit. small, st. epid. in 
2-3 layers; be olose, shortly pointed; 1. su:bsecund, broad, 
not undul., v. small scatt. pores in mid-cell and small ones in 
angl~s. with ringed pore$ in s,eries on cornmiss. in upper 
part near margin. 

1917 European Sphagni, Synopsis, Wheldon, J.A. 
Search in PDF only moderately successful. Otherwise use manual search



SYNOPSIS OF THE EUROPEAN SPHAGNA. I7 

d. teneUum W. Habit of S. recurvum, 1-Y. pale brownish capit., 
flaccicl. st. epid. in 2-4 d~stinct layers; I. smaJl (1.6 x o.5L 
subsec., hardy unduL pores v. smaH and ill-defined. 59 
( \ \, hei,don). 

c. angustifolum Russ. \'. small, grey to yellow green, rigid 
(8--rn cm.). St. epid. in 2-4 di,stinct layers; st. I. small 
efbrose, mzugin dilated he'low; hr. l. narro\vly lane. (1 .3 x 
0.4-0.5). 

f. mimmum H. Lindb. Habit of S. ba.'.tirnm. Br. (5-8 mm.), 
falcate reflexed. 

g. Winteri W. Robust, lax (ro cm.), long branched, w. large 
capit.; or. long, grad. atten.; 1. lax, widely lanoeoL, cells often 
all chlorophyllose above; pores in cell angles on both sides 
of 1. near base. 

IL. plumosum W. Robust, immersed, brownish, plumose; hr. 
dense, divaric.; l. imbr:c., not undul,, ,vith v. few min. pores 
on hotr_ sides. 

z. recurviforme VV. (v. mollis }ens.). Resembles a stout S. 
ncur;um, loose sof1t tufts y,'.:'.llowish brown or above greenish, 
st. thick, yell,)wish; st. epid. in 2-3 distinct layers; br. I. 
1.7 x 0.7, border narrow (2-3 rows), pores small, more or 
less num. on both sides cf leaf mixed with smaller perforations, 
larger pores i:-i angles of 1. of deflexed hr. near tbe border; st. 
1. 1 x o.8- 0.95. efibrcse and border wider below. 59 
(vVhe~don). 

24 S. Dusenii C. Jens. (1888), ap. vV. (1903) (S. cuspid. v. 
maju.s R·cbS. p. p. v. Pickii Aust., S. ma}118 C. Jens.) Pores 
distinct, larger. Cblor. cells trapezoid, free on both sides. 
St. c,~1ctex in 2-3 distinct layers. 

a. majus Jens. Robust, r:gid (30--40 cm.), capit. sma11, br. 
pater:.t, 4. (5--6 mm.), bard·.y undulate, on ,inside w. sml. 
ninged pores in cell angles, on outsiide v. few, or mzrny, chiefly 
in a:1gles. 

b. plumosum W. Submersed, v. robust (20--30 cm.), pale like a 
plumose S. cuspidatu11i sof,t, capi,t. small. Br. remote, 
spreading, the weaker ones obliquely deflexed from stem. 
L. s--6 r:1m. long. 

c. leptocladum W. Stout, grey-green; hr. remote, 2 spreading 
(2.5 mr:,.), attemate pointed, fakate-defiexed, weaker 
appressed to stem; 1. 3 x L points recurved, undulate, on 
inside w. small r-ing-pores; on ou~side, usu. 2-ranked near 
ba~e. 

d. folcaturn Jens. Stout, brown,ish, soft, capit. dens•e; l. ,imbric, 
strong-ly undul. f a!cait.P secund.; on insidf" ne2.rly porele:c,s, on 
outs:de numerous unringed pores 2-ranked near ocxnmi:c:sures. 

e. deflexum Jens. Lax tufts (25 cm.), green below, brmvn in 
dense globular capit., rigid; br. deflexed; l. undul. i:ot secund, 
with ringed pores in cell-angles; on outside often m one un­
broken r,)\V in mid-cell or in angles; I. in capit. squar<rose. 
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f. macrocephalum vV. Stately as S. riparium. Capit. large, br. 
stout, falcaite; I. not or ,slightly undul., not secund (3 x 1); 
on inside nearly poreless; ,outside with pores below in 2 

ser,ies, above in one row in mid-oell. 

g. crispulum W. Elegant) rigid (:, cm.), st. 1. dimorph. 1 uppe,r 
triang. -lingula:e, w. border wide,r helov1; .Jower and mid ones 
from narrow base, broadly lanceol. bord. uniform; br. 1. 
1.4-1.5 x 0.5, on outside w. many small pores .in mid-cell. 

25 S. Vogesiacum VV. (1911 ). Pores small. St. cortex indis­
tinguishable. Chlor. cells broadly trapezoid, free on both 
sides. A small grey-green sp. resemb. S. amblyphyllum v. 
parvifolium. Br. 1. half size of sp. 24. St. 1. small triang. 
lingulate, border dilated below. Occurs in France (Vosges). 

2. True pores few on exterior side of branch leaves. 

a. St. l. ust... efibrose, br. l. i>ntire. 

26 S. amblyphyllum Russ. (pseude-cuspidarum Roth., S. pseudo­
recurvum Roll., S. li,5ulatum Roll.) E. S. I. 3 ( Larter), 5 
(Watson), 27 (Burrell), 38 (Rhodes), 63 (Armitag-e), 71 
Wheldon and Hartley). I. 1 (Gasking). 

a. macrophyllum YV. Tufts deep, loos,e, very robust; hr. long, 
falc.-rdlex,ed; 1. I .5-r.8 x 0.5-0.7, undulate. 

a. silvestre W. Grey-green, capit. large, br. 2.5 cm. long; 1. grad. acumin. 
b. breviapiculatum W. Green or luteo-fusc.. L. suddenly apiculate­

acumin. 

b. mesophyllum W. Smalle::. L. 1.2-1 .4 x 0.3-0.5. 60 (vVil1s. 
and Wheld.). 

a. sylvat-icum Russ. Grey-gnen, hr. grad. atten. arcuate-recurved, l. 
undula:te (more or less). 59 iWheldon:1, 62, 64, 66 (Ingham), 70 (Wils. 
and Wheld.), I. 1 (Gasking). 

subf. imbricatum W Br. tue-te, l. recurved at points ,only, not undul. 
17 (Horrell), 66 (fones and Horrell). 

b. molle Russ. Yellow to fuscous-green, very tall and soft. Br. 1. undulate. 
4 (Briggs), 60 (Wils,:m), 62 (Ingham), 71 (Wheld. and Har,tley), 96 
(Wils. and 1Wheld.). 

c. albescens W. Pale ,or whitisl:i green (6-15 cm.), st. l. fibrose above, br. 
1. sl. undulate. 17 (Horrell), 59 (Wheldon,. 

d Renauldii W. Compact (5-f cm.), yellowish a'bove, st. l. small 
(0.6-0.7), iibr. above, narrowly triang.-1:ngul; br. close; l. sc. undulate, 
loosely imbric. 

c. parvifolium W. (S. brevifolium Roll. S. parvifolium ',Y.). 
SmaUeir, gracile, occ. subri,gid and brittle. St. L 0.45-0.8 
long, and occ. c1s 'Wlide or even wider. Br. l. lanoeol., 0.8-r.2 
x 0.3-0.4, sc. undulate, oft. subsecund; near apex on out­

side with sm. imperifeotly ringed pores occ. in short rows on 
icommis., ,those of deflex,e<l hr. \vith occ. mixed pores. 27 
(Burrelil), 59 (Hec1ley), 96 (',iVils. anrl vViheld.). 
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a. tenue ~- Resemb. /--.'. quinqnej or JiVarnstorfii, green, yE-llowish or in 
capit. brJwnish, rigid. L. sc. undul. (0.8-1.2 x 0.3-iJ.4), appressed 
with api-~es recurved. Pores ,solit. in angles, morf. rarely a few in 
short r,}ws on commiss. abo.-e. 59 ('Vheldc-n), 66 (Jones and Horrell), 
71 C\¥held. and Hartley). 

1. capitaturn W. Capit. uense, subrotund. 62 (Ingham), 88, 96 
(\,~held. '1nd '\Yils.). 

2. brachyclac!um W. Br. ~h-or-t, divaricate. 62 (Ingham). 
3. cri~pulum .W. L. densely imbr1c, crisped in capituhm. 

b. Warnsrorfii W. (S. recurvum v. Warnstorfii Jens.). Resemb. weak S. 
recurr1u11. Brigb>- greeP k pale :brown, ,c,r reddish above (20 cm.). 
Br. 1. undul. recurved. 58 ('\Vhe:.don), 62 (Ingham). 

c. Inghami Wheldon (S. parvifolium var Inghami Wheld. MS.J. Crespites 
1nollissimi, laxi, sursLm plerumque sublutei, cleorsum pallidi. Planta 
gracilis, 10 cm. alta. Fasciculi ramorum subremoti, rami expansi 
tenues. Folia ramulina sicca plus minusve undulata, apicibus 
recurvat:s, poris minutis in cellularum angulis et nonnunquam in 
series ,hreves :tel eommissur:s dispositis. Fol:.a caulina distincte 
longiorn c1uam lata, nonnunquam plus minusve sursum parce pseudo­
fibrosa. Goathland (621, Ingham (1908). 

[27 

b. Stem I. usually fi.br.ose. 

* Branch 1. serrate on margin above. 

S. trinitense C. Mull. 
" The Eurof'. S phagn."). 

1)849) (Non Warnst. et Ho::rell m 
America. ~ ot European.] 

** Branch leave;; w. entire margin. 

t Border -Jf st. 1. not or but little dilated ,below, chl. cells of br. 1. 
t::-iangula.r, enc:Cosed on inside of leaf. 

28 S. balticum Russ. (1889), (S. rec:nvurn v. bvevifolium 
Lindb. ,~p. Braitbw., S. livonicum Rotb.) 107 (Li;je). 

a. livonicum Russ. Robust, yellowis1-brown. Br. remote (1.5 mm.), l. on 
outside :,.1:iove ,v, many ,sml. ringed pores in cell ang., below w. 1 or 
mor0 krge unringecl pores in upper part of cell. 

b. polyporum Vi. Resembles a, but w. pores m rmvs on com­
m1ssures. 

c. dasycladum V/. V. dense, ~1-eI!owish-bmwn, br. densE-, short, 
ter·ete, 1. not undul. usu. fe,v-pored, seound. 

a. robusturn W. Robust, subfus,cc,us. L. border truncately dilated below. 
b. elegans ~vV. Slender, neat, browr:, dense tufts; I. often secund. 
c. homocladum W. With short stout erect-patent br. 
d. anocladurn W. '\Vith short ascending hr. 
e. compactun,, W. Compact (3-5 cm.), 1. densely imbric., secund, not 

unclul. 
f. tcres W. Dpnse tufts, ding. yello.,·-green; br. erect-pat. terete; pores v. 

many 0::1 outside of 1. 

d. delicatulum W. Small, tende:-, size of S. molluscum. Br. dist., 
flagellate. L. secund, asymmetric. Br. (4-Smm.), r. distant. 
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20 SYNOPSIS OF THE EUROPEAN SPHAGNA. 

tt Border of st. 1. strongly dilated below. Chlor. cells as in preceding. 

29 S. ruppinense \V. (1908). Resemb. S. Dusenii or cuspidatum. 
St. epid. in 2-3 distinct layers. St. L equilat.-triang to triang.­
lingulate. Br. 1. strongly undul., twisted, broadly bordered. 
Pores on outside partly in cell-angles, and partly in short 
rows on commissures. Central Europe and Atlantic North 
America. 

Subseries IV.-TRIANGULARIA. 

St. 1. triangular, apex acuminate or truncate and dentic; fibrose or efibrose. 

a. St. I. usu. equilruteral-triang. Chl. cells of br. 1. triang., enclosed on 
inner side. 

1. Hyaline ,cells united for a shoJ.'t distance where they meet on inner side. 

30 5. Torreyanum Sulliv. (1849). E. · 

31 S. pulchrum W. (1900.) (S. laricinuni Schimp. (non Spruce), 
S. interm. v. pulchrum Lindb. ap. Braitbw.). E.S.I. 1 (Ley), 
5 (Watson). 

a. fuscoflavens vV. Entirely bnight pal,e yellowish-ibrown, 1. not 
undul. 58 (Hunt). 

a. brachyhomalocladum \V. Br. dense, short, divaric; 1. imbricate. 40 
(Boswell), 59 (Hunt), t30 (Wils. and Wheld.), 62 (Ingham), I. 38 (Lett). 

b. brachyanocladum W. Br. short, ascending. 60 (Wilson). 
c. tenue W. Gracile, slender, elong. Br. remote, I. quinquef., subsecund., 

not undul. 
b. sordido=fuscum \,\'. Robust, fuscous and grey-green; 1. m .or 1. 

undul. 60 (Wils. and Wheld.). 
b. f. hydrophyllum W. Robust (30-40 cm.), submerged. 
c. virescens \i\:. Above gr,ey to yellow-green, below pale or 

fuscous; 1. strongly undul. 6o (Wils. and Wheld. ). 
a. undula-tum W. V. robust, br. m. or l. remote, l. strongly undul. 
b. teres W. Slender, br. close, ,terete. 

32 S. riparioides vV. (1908.) (S. recurvum v. mucronatum f. 
riparioides W. in litt.). E. Robust as S. riparium. St. l. 
minute, equilat.-triang. (0·85-0·9), efibrose. Br. I. on inside ,v. 
pores nearly 0, on outside w. minute pores in upp. and low. cell 
angles only (2 x 0·7-0·8). Br. 2 spreading- (3cm. long) and 
3 de flexed. St. epid. in 1-2 well-defined layers. 58 ( Holt. 
teste Warnstorf). 

33 S. recurvum P. de Beauv (1805.) (S. intermedium Hoff .. S· 
mucronatum Russ., S. ruurvum v. mucronatum \:\1 .). E.S.I · 
St. I. triang-. (about equilateral), apiculate, 0 6-1·14 long-. Br. 
l. 1-2·9 x 0·3-0·9, on the outside always pauci-porose. St. 
epid. in 2-4 indistinct layers, or appar. absent. 2 (Smitham). 
18 (Chittenden), 27 (Burrell), 34 (Elliott). 37 (Armitag-e), 38 
(Rhodes), 46 (Sherrin). 63 (Crossland),' 71 (Hartley and 
Wheld.), 75 (Armitagej, 96 (Wils. and \Vheld. ). 

a. robustum Briei,dl. Resemb. S. riparium or S. obtusum. greenish 
or yellowish. St. epid. usu. distinct., &t 1. efrbrose and 
a po rose, br. I. r .6---3 >< o. 5-1. 2, m. or 1. undulate. 

a. strictifoliurn W. Resemb. stout S. cuspid v. submersum. Br. crowded, 
arcuate or reflexed ; 1. appr . .sub-tubular above, rigid, not undul. 
(2-3 X 0.6). 
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b. longifoliurn W. Grey-green; br. r. distant, long, a'tten., arcuate,-
recurved, l. elong-lan,:;., subtubular rubove, weakly undul. border of 
2-4 cells (2-2.5 x 0.4-0.5). 58 (Helt\, 5~ (Wheld and TravisJ. 

c. nigrescens W. Subm.; capit. dull smcky green to ,blackish (15-20 cm.), 
st. epid. app. aihsent; hr. remote, falc.-reflexed; 1. broadly lane., 
smaller, m. or 1. undul. recurved (1.6-2 x 0.6). 

d. latifoliurn W. Grey ,Jr grass-green, or yellow..:brown in large capitulum, 
in loose deep tufts ; br. stout, dist. or c,oser, falc.-recurved; I. broadly lane. 
inflexed at margin near apex only, undulate (1.7-3 x 0.8-1.14). 58 
(Whitehead). 

e Lim71richtii W. Robust as S. riparium, grey-green or yello,w-hrown; br. 
remote (2-3 cm.), l. undulate, or w. base closely imbric and pt. 
recurved (1.7-2.5 x 0.5--0.9). 

f. fuscescens W. Capit. brunnescent, subrigid. Br. atten., divaric. or 
deflexed (1-2 cm.), br. 1. lancl"ol, usu. strongly undul. (1.7-2.3 x 
0.5-0.6). 

g. densurn W. Very r•Jmpact, above yeU.Jw fuscous (5-6 cm.); br. I. narr. 
lanceol. with elegantly recurved points (1. 7-2 x 0.4-0.5). 

/,. rnajus Angstr. p.p. Dis,tinctly weaker fnan a. Lax grey-grass 
green, brownish ,in capit. Br. 1. I .4-1.6 x 0.4-0.6, usu. 
distinctly undul. 69 (Stahler). 

a. silvaticum Rusii. Entirely green Br. elong., distant, falc-recurved or 
reflexed. 17 (Horrell), 48 (Jonl-6), 58, 59, 65 (Wheldon), 62 (Ingham), 
60, 69. 70 (\Vils. a.nd Wheld.), 71 (H. Wheldc·n), 84 (Adam), 88 (Wils. 
and .Wheld.). 

s,tbf. defiexum W. Shorter (10 em.), with long slender br. deflexed imnied. 
under capit. 51 ,:Dallman), 58 (Wheldon), 60 (Wilson), 62 (Wheldon), 
66 (Ingham). 

b. pulchellum W. Stouter, bright pale brown above; 1. strongly undul.; 
p,wes uniform in 1. •::>f both kinds of br. 5 (Briggs), 60 (Wil&Jn). 

~- subundulatum W. Elegant, pale yellowish, st. epid. only partly dis-
tinct, br. terete, l. not or sl. undul., pts. recurved. 48 (Jc,nes and 
Horrell), 60 (Wh')]don,, 66 (lngha.m1 78 (Ad.am). 

d. spluerocephalurn W. Elegant, slender, yellowish (20 cm.), capit. dense 
rotnndate, st. ep:d. of 2-4 distinct rings, br. dist. slender, falc., 1. 
nndul., recurved, in capit. squarrosE; pores in 1. of defl. hr. a1ways 
larger. 111 (Grant). 

c. immersum W. Elong. rigid, plumose (50 cm.), st. epid. indistinct; br. 
rrmote, spreading (10-14 mm.). L. sc. or not undulate, ered-patent 
(1.6 x 0.4-0.5), st. L r. obtuse. 

f. hydrophyllum W. Grey-green, lax (4(-50 cm.), st. 1. acumin. efibrose, 
hr. v. remote; l. narr. lanceol., slightly undul., lax (1.3-1.4 x 0.4-().5). 
62 (Ingham). 

r. parvulurn W. Much more slender, resemb. S. ambl:;ph. v. 
parvifolium, st. epid. 0. or incompl., st. I. usu. equiht.-triang. 
efiibrose 0.7-0.8 long; hr. 1. narr. lane. (1-1.3 x 0.3-0-4). 

n. viride 1W. Tufts lax, green &bove, hr. distant, slender, arcuate-reflexed. 
51 (H. WheldoE), 58 (Whitehead), li9 (Wheldon1, 60 (Wheld. and Wils.), 
62, 63 (Ingham), 6£1 (Wils. and Wheld.:. 

b. pal lens W. Yellow:s~, above, in looser tufts. 5 (Watson), 45 (Brinkman), 
58 (Wheldon), 130 (Wils,)n), 65 (Ingham), 71 (Wheld. and Hartley), 88 
(Wils. and Wheld.). 

c. flavescens W. Pal€ brownish yellow above. 60 (Wils. and Wheld.), 
62, 63 (Ingham), 69 (Wils. and Whelfl..). 

subf. densum W. V. compact (4--B cm./, capit. dense, roundisn, st. 
epid. in 2--4 distinct riLgs; br. crowded, deft. or reGurved (10-12 mm.), 
1. no.t or sc. undul. 60 {Will". and Wheld.\, ti9 (Dreesen). 

d. demergens W. Submerged, tendrr, green, like a weak S. cuspid v. 
submersum, st. epid. a.pp. 0. Br. distant, divaric or falc.-recurved 
(4-8 mm.), stem l acute or bhmtish. 
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b. St. 1. equilat. to faos{'.triangular. Chlor. cells triang. or trnpezoid, 
enclosed on inni:\r, or free on botn sides of leaf. 

* Br. 1. serrate Gn margin, chl. cells trapezoid in sect. 

34 [S. serratum Au~t. U877) (S. trinite11se W. et Horrell, in The 
Europ. Sphagna; non C. :vlu.11.) Habit of S. cusp.'.d. v. 
plumosum. St. epid. in 2-3 distinct rings. Br. 1. narr. or 
widely lin.-lanc., border wide, both sides nearly aporose.] 

b. serrulatum W. (S. cuspid. v. serrulatum Schlieph.). Robust, 
flaccid, often isop:1.yUous, st. epid. appar. 0. L. lin.-lanc., 
with long awn-l1ik,e acumen (2-8 x 0.4-0.5), tubular or 
flat above, patent, serrate, oft. chlo~ophyllose cells only 
a•bove. 5 (Watson), 17 (Cocks), 38 (Rhodes), 58 (Holt), 59 
(Wheldon), 63 (Crossland), 66 (Ingham), 60, 69 (Wik and 
\iVheld. ): 

** Branch 1. with entire margins. 

tChlor. cells triang ., enclosed on inner side of 1., st. epid. indistinctly 
defi.lied. 

35 S. fallax v. Klinggr. (1880), emend \iV. (1900), (S. cuspid. 
V. Roelli Schlieph .. s. Roellii Roth., S. cuspid. X recurvum 
W., S. pseudo-recuruum Roil, S. cuspid. Roll. nee Ehrb.). E 
This species resembles S. -recurvum in form and structure of 
branch 1-eaves, and S. cuspidaturn in size and structure cf 
steri1 leaves. 

Pores on spr. and defl. hr. 1. uniform. 

a. laxifolium \V. Resem1b. robust S. cuspid., st. 1. shortly acumin. 
fibros,e wbove, border not dil. belo\v. Br. remote, I. 1.7-2 
x 0.7-0.8. 38 (Rhodes). 

b. plumosum W. Green, robust, plumose, soft (15-25 cm.), st. 
1. w. bord. difated below. Br. elong. lax, 1. 3-4 x 1, sl. 
concave, not undul., a minute pore in each upper cell ang. 
on bot·h sides. 

c. microphyllum W. ResemJb. S. recuYvurn. st. I. suddenly 
s,hortly acumin. 1-1.4 x o.6-o.8, bord. sc. dil. below; hr. 
1. 1.4-1.5 x o.6-o.8. 

d. Roellii \iV. V. robusit, st. 1. (1-1.14 x 0.8-0.9), somet1irnes 
fr. base grad. wider above, then sudd. ending .in a long 
channeUed · acum,:n, when they meas. 1.7--2.3 x o.6-o.8; 
br. I. very large (2-3 x 0.7-1), border in 4-6 rows. 59 
(Holt). 

Pores in defl. br. larger and more numerous than in spr. ibr., and often 
several together in cell-angles on both sides of leaf. 

c. gracile \iV. Slender st. 1. sudd. shortly acumin., bord. sc. di!. 
below; br. I. 1.4 x 0.5 (the origina'] S. fallax Klinggr !). 
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/. robustum W. Resemb. S. obtustmi. St. 1. suddenly acumin., 
border m. or 1. dilated below; hr. l. 2-1 x 0.7-0.9; 1. undul. 
17 (Sherrin), 59 {Holt). ~ 

f. strictifolium W. L. not undulate, rigidly erec,t-pa.tent. 

g. latifolium W. Robust, green, st. 1. as in e. Br. suddenly 
shoritly acumin., 1. 1.7-2 x 1.14-1.3. Chlor. cells trapez. 
fr.ee on both sides. 

h. saxoniense W. Green above (16 cm.), Borci. uniform; br. 1. 1.7-
1 .8 x o.6-o.8, border narrow. 

i. Scbultzii W. (S. Schultzii W.). Like a pale s-01t S. recurvum. 
Br. L above with minute perfor. both s,ides, and rarer ringed 
pores in ceH-ang.Ies; on outside wiith many larger unring,ed 
pores on commissures on deflexed br. i. w. many large un­
ringed pores, 1st. l. 1.-4-1.7 x o.6 or sl. smaller. 

11. polyphyllum W. V:- small, dense, low. Br. ,close, 1. 1-1.4 x 0.3-0.4, st. 
1. suddenly long, or short acumin. 0.5-0.9 x 0.4-0.f.;, hord. wider below. 

2. fibrosum W. S.t. I. broader 0.8-0.9 x 0.5-0.6, inside w. large 
ringless pores; •br. ·1. inside w. large ringless p{)res, outside w. 
many mixed p,ores. 

3. alandicum W. Soft, dense tufts; st. epid. I-layered, st. I. porose on 
outside; hr. I. (1 x 0.3) w. sml. perf.or. in upper and lower cell 
aug. on both sides. 

t t Chlor. cells trapezoid, free on lrJth sides of leaf, st. epid. in 2-3 

distinct layers. 

36 S. cuspidatum Ehrh. (1791 ), emend. E.S.1. 
11, 12, 14, 25, 26, 28 (Tetley), 30 (Lett), 35 
(Stewart). 

I. 10 (Lett), 
(Hunter), 36 

a. ialcatum Russ. Very va11iable, br. usu. falcate, L more or less 
distincrly falcate-secund. 2 (Smetham), I. 1 r, 13, =; (Tetley), 
20 (Moore), 29 (Tetl,ey), 30 (M'Ardle), 32 (Kane), 33, 38 
(Lett),. 

n molle W. Soft, 1. crisped below, recurved above, lax. 62 (Ingham), 66 
(Jones and Horrell), 71 (Wheld. and Hartley), 110 (Gibson), 111 
{Grant), I. 18 (Lett). 

1. polyphyllurn W. Tufts dense (10 cm.), br. 3-5, n. uniform or 1-2 
wea1rnr, deflexed (10-15 mm.); I. 2-3 x 0.3, border of 6-8 cells; 
st. I. (1.2 x 0.5-0.6J numer-ous, broad, and w. broad border 
"1-trongly widened below. 

2. eurycladum W. Lax (15-20 cm.), br. remote (15-20 mm.), arcuate­
falcate; I. 2-2.5 x 0.3, hord. wide, st. I. 1-1.14 x 0.7, oft. efibrose, 
border wider below. 62 (Ingham and Bellerby). 

3 tenellum vV. Slender, sub-compact (5-7 cm.); br. 3, arc-fal,cate 
(10-12 mm.), I. 1.7-3 x 0.3, hord. narrow, strongly secund-falcate, 
st. 1. 1.4 x 0.4--0.5, bord. strongly dil. below. 110 (Lewis). 

4. hypnoides W. Soft, densely overlapping (4----6 cm.) with habit of 
Ifyp. uncinatum, unbranched, or w. short branchlets, ,eapitula 
a,bsent, st. and br. I. uniform l.3-1.5 long, hord. in 3-4 rows. 

5. capitatum Wheldon. Planta -parva (3-6 cm. alta). Ramis 
superioribus in capitulum terminalem subglobosum dense aggre­
g-atis inferioribus plerumque laxe dispositis. 111 (Grant), I. 1 
(Gasking). 
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b. rigidum \V. Rigid, 1. dosely imbricate, not crisped, only the 
points recunea, capit. hr. terete. 
1. vumilum Grav. v. smail, compact (1-2 cm.), br. thick, L un­

symmdric, .Y. narrow, lane. l.ti-1.9 x 0.2-0.3, bord. n,.ur,ow; st: 
i. nar rc,wly lane. or is-usc.-triang. 1-1.14 x 0.4--0.5. 

2. pungens Grav. Str,onger (8-12 cm.), ,br. distant, in capit. falcate­
C'tU-VH!, tO'ete and spin:iform, L 1.14 x 0.6-0.7, narr. lance-ol., 
honle1· nar r,o w. 60 CW ils. and W.held.), 61 (Ingham), 66 (Horrell, 
88, !16 , \i' 1~s. rc11d Wheld.), 111 (Grant). 

3. !}racile v) . Lax. g-rey-green, bleached bel,:,v: (2C em.,', capit. small, 
br. v. dist., 2 stronger, falcate-reflexed (20 mm.), a:ttenuate, l. 
lane., e-i ect-a:·c,tate and partly secund-falc., not undul. (2-0.5), 
border narrow. 61 (Ingham), 62 (Wheldon), 88 (Wils. and 
Wheld./, llt9 1 Gibson). 

-1. robustum W. Stout (20 cm.), ca,pit. large, br. r. dist., 2 stronger 
falcate-1·eflexed, tb~cker (15-20 mm.), L broadly lane. falcate 
secund, not undd. 2-3 x 0.6. 60 ('Wheldon). 

5. aquaticum W. lmmersed (20-30 cm. or more), capit. indistinct, 
br. <leuse, ciivr~rfo and apices falc. or recurved from base (8-12 
mm.), L nal'l'. lanceol (2-3 x 0.3-0.4), bord: wide, subsec.-falcate, 
m. or 1. undcdate. 4:i (Lry). 

c. submersum Schimp. Dull green to brownish (in capit.), soft or 
subrigid. Fasc. usu. 4-hranched, 2 spread or recurved, and 2 

obliquely deflexed. St. 1. not secund-falcate, usu. not un­
dulate. 25 (Tetley), 37 (Armitage), 83 (McAndrew), I. I 

(Lett). 
a. crispatum W. Br. l. closely crisped. 60 (Wilson), 66 (Horrell), 92 

(Gasking), 111 (Chant). 
subf. pallens W. Pale, very soft (15-20 cm.), capit. large, hr. distant, 

l. ovate-lane., t-t. ~- oft. efibr-ose. 60 ( \\iheld. and Wils.). 
b. riyescens W. Hr. l. rigid, not undulate 5 (Briggs), 40 (Armitage), 51 

(Wheldon and Dallman1, 58 (Whitehead), 60 (Wils. and W.held.), 61 
(Ingham), 62 .:Wheldon), 66 (Jones and Horrell), 96 (Wils. and Wheld.), 
l.l (Gasking). 

1. robusturn W. V. robust, capit. large, br. 1. 2-3 x 0.5-0.7. 40 
(Armitag:e,, ,:if) (Wheld-on), 60 (Wilson), 61 (Ingham), I. 37 (Letti, 
33 ,'.WaddEll). 

2. subtilis ;TiV. Sml:cller, tender (10 cm.), capit. smaller, hr. dist., 1 
deftexed, 2 spz·ead, falcate-reflexed. L. 1.4 x 0.6, bord. uniform. 59 

60 (Wheldon), 61 (Ingham), 84 (Adam). 
3. densurn Ingh. and Wheld. Caules graciles, ramis brevis, divari­

catisque superioribus compacte incumbentis. Widdy Bank 66 
(Ingham), 60 (\Yheldon). 

d. plumosum Schirn?, Submerged, light or dk. green, plumose; 
br. 1. more er less lanceolate-awned (2.5-5 x 0.5--0.7), erect­
patent, not or indist'inctly undul. 63 (Gilbson), I. 14, 26, 28 
(Tetley). 

a. remoturn W. Br. remcte, elongate. 8 (Livens), 5 (Brig.gs), 17 (Sherrin), 
58 (Holt), 60 (Wheld. and Wils.). 

b. densurn vY. Br. crowded. 60 (WilsonJ, 61, 65 (Wheldon). 
e. plumulosum Se:iimp. Very soft. Fas. br. 2-3, short, uniform, 

1. r.5-2.5 x 0.:,:-0.4, usu. undulate. 63 (Crossland). 
a. filiforme "''· St. filiform, weak (8-12 cm.), capit. minute, hr. remote 

(6-8 m.). 
b. densissimum \V. Tufts dense (3-8 cm.), br. dense, divaric (6-9 mm.). 

l. mm·e. or less r.rnbl. (2 x 0.3), narrowly lanceolate. Kent (Coeks), 
Wales (Ley). 
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Subseries 5.-AEQUIFOLlA. 
St. aud b. l. similar, multifibrose, and almoeot aporose. 

37 S. monocladum W. Rooust, resembling a Harpidium.. 
Br. oft. caulifurm, very long. 1. very large (4-5 x 1-2). 
Ci1lor. cells rectang. free on both sides, 

Series 11.-0VALIA W. 

38 S. rnolluscum Bruch. (1825) CS. tenelf.um Lindb.). E.S.I· 
I. 14, 26, 28 (Tetley), 30 (Lett), 32 (Bingnam;, 36 (Stewart). 

c. hydrophyllum vv. Grey-green, robust, aquatic; st. 1. v. lar:ge 
1.4-2 x 0.8-0.9, alm. triang.-lanc., border muoh widened 
below. Br. 1. 1.6-0.8, lax, ovate-lanceolate. 

b. angustifolium 1N. Dense low cushions, st. I. inconspic., triang. 
~o triang.-iiugul I .14--1.3 x 0.3--0.4; border n. uniform; 
br. 1-2, s11ort, 1. 0.9-1 x 0.4. 

11. fal.~atum Jen;;. C-ornal. br. v. compact, acute, aTcuate-falc. 
L•. rujcsccns W. V. c-Jmpact (3-4 cm.), capit. red-.brown, br. 1-2 Ehorter 

aul thicker, a:;,,te, st. 1. small, ,hord. wider lwk,w, ,:rval to o\'al lingul., 
epid. of st. orange. 

c. confertulum Card. V. small and compact (4-7 cm.), st. 1. 
.small, from :1ar:-. base oval to lingul (0.7-0.9 x 0.3-0.4), 
horder wider below; hr. dense, short, suberect; 1. longly ovate, 
size of st. l. 

d. Brebissonii H usn (f. simplex Breidl.). Compact (3-7 cm.), st. 
simple, wit:1 retort cells and gen. branch structure, or w. 
sparse, th:n .. .,hcrt branchlets; 1. broadly oval. 

c. vulgatum W. ".\Joe. stout, or slender; br. 2-4, st. 1. broadly 
t:-iang. to oval or iingulate, 1-1.3 x 0.5-0.6, -bord. widened 
below. 

u. imniersum Schp. Sttbmersecl (20-30 cm.), hr. :!, distant, elong. 
/J. robustum W. liobus::;, hr. 3-4, remote, primary br. again. hr. above 

ham. 18-19 (Chittenden), 58 (Whelcbn), 62 (Ingham) 60-69 (Wils. and 
Wheld.), 111 (Gmnt:,. 

c. compactum. W. C,nnpact, hr. 2-3, crowded. 1 (R.:)bert-;), 34 (Knight), ,58 
(Whelcl::m), 59 .Marra<:), 60-69 (Wils. and Wnelcl.), ol-62 (Wheldon), 6-5 
(Barnes), 66 (Ingham), 83 (McAndrew), 88-94 (Wils. and Wheld.), 95 
(}iacvica1), 101 (Mc-Andrew), I. 39 (Lett). 

d. graci/·, \V. V. slender, hr. v. remote, short, blunt, leaYes lax. 94 (\\ils-on 
and \Vhelclon). 

/. subere.:ta (Gr;ff,). Cf ten with simple stems intermixed; br. 
suberect, their leaves smaller than the stem leaves. 

Subsection VIL-SUBSECUNDA Schlieph. 
Series 1.-APOROSA. L. without pores. 

39 S. Pylaiei Bri~L '.1825). Sep. from sorn.e forms of S. obesum 
b_v the leaves •iaving a hyaline border, often wider upwards. 

a. sedoides LinJti. A small subsimple (4--12 crn.) plant, br. hardly 
(when present) exceeding the leaves; apices of st. 1. rounded­
cucullate. 

/,. ramosum \.V. :1[-0:-e robust, hr. more numerous (5 mm. long). 
America. 
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Series 11.-POR0SA. Br. l. always porose. 

Subseries 1.-PAUCIPOROSA W. 

Br. l. on both sides with few pores. 

1. Hyalodermis in 1 layer. Chlor. cells rectang. or orciforme. 

40 S. Holtii VV. E. Gracile, submersed, resembling S. inun­
datum. St. l. triang.-lingul. 0·9-1·14 x 0·8-0·9. Efibrose or 
fibrose in upper part, often simply septate. Br. 1. 1 ·7-2·7 long­
on both sides with pores only in upp. and low. cell. angles or 
with others 0n commissures on the outside near margin m 
lower half of leaf. 58 (Holt), 60 (Wils. and Wheldon). 

a. subcrispulum W. Leaves crisped. 58 (Holt) . 
. 

41 S. obesum vV (S. contortum v. obesum Wils. S. turgidum 
Roll p.p.). E.L. St. l. ovate o_r oblong-ovate 1·7-2·7 x 1·14-
1·4 multifibrose. Br. l. 3·5 x 1 ·4-1 ·7. 17 (Cocks(, 37 (Rhodes), 
60 (\iVils. and Wheld.), 62 tSpruce), 63 (Leyland), 71 ( Hunter), 
109 (Lillie). I. 14, 17, 26, 30, 33 (Tetley), 21 (Hutton), 35 
(Glover}, 40 ( Lett). 

a. plumosum \V. Immersed, green, lax, plumose (10-30 cm.); 
br. 1. v. wide (4-6 x 2.5-3), nearly aporose. 60 (Wi1s. and 
Wheld.), 6c;) (Stabler), 70 (Wils. and Wheld.). 

b. versicolor ,v. Robust, rufous brown wi,th green intermixed. 
c. perlaxum W. Y. lax, g-reen. Br. 25-30 mm., 1. lax, aporose (2--:2.6 x 

1.14-1.4). 
b. luxurians W. V.robust, sordid green, floating, divided (10-15 

cm.), br. stout (20-25 mm.), grad. acuminate, I. widely ovate­
lanc. (5-6 x 2-2.5). 63 (W,heldon). 

a. versicolor \\'. Above sanguine,ous, below green. 
c. natans W. OEve-green, floating, st. thick, usu. divided (4-6 

cm.); hr. thick 2-3 (8--10 mm.), 1. widely oblong-lane. (5--6 
x 2-2.5), oft. nearly aporose. 

d. insolitum Card. V. lax, green, floating (5-10 cm.), st. slender, 
usu. divided, br. solit., st. I. widely cordiform (4-5 x 3), 
hyal. cells narrow, oft. efibros,e and aporose, br. 1. subsimilar, 
wide ovate lane. (,+-5 X 1.5-2). 

b. versicoldr W. R 1ifescent and virescent (10-15 cm.). Br. 1-2 in fasic. 
c. parvifolium Wheldon. Planta submersa (5-10 cm.), ramis fa;scicul,orum 

saepe 2, laxe di3positis, folia saturate viridia, laxissime patentia, minora 
(2 mm. longa), cellulis aut aporosis aut poris perpaucis. 59 (Wheldon). 

e. teretiramosa \V. R,o1bust, paludal, crespitose, versicolorous 
(5-15 cm.), st. I. triang. ·to lingulate (1.5-1.8 x 1). Byal. 
cells oft. septate, inside alm. aporose, outside with minute 
pores in angles and on commiss. Br. dense 3-5, subrapuli­
form. L. 2 x 1.4-1 .5, pores as in st. 1. 

b. rnagnifolium W. More r-Ybust, compact, rufescent. Br. 1. 4--6 x 2-3. 
c. pumilurn W. L. equal on stem and ,br. (3-4 x 2-2.5), pauciporose both 

sides, st. only 2-3 cm. long. 
_f. sanguineum W. Lax, robust, sang-uin. red above, pallid below, 

stout (15 cm.).. Br. 2-3, grad-af'umin (15-20 mm), shorter, 
thicker, and very de:1se-leaved in capit. Br. I. as in a. and h. 
60 (\\TiJs and \Vheld. ). 
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g. mastigocladum \iV. Immersed, v. robust, versicolorous ( 15-20 
cm.), br. 2-3, thick, turgid, obtuse or v. shortly pointed, 
crowded, not incurved (10-15 mm.); 1. 5-6 x 2-2.5, both 
sides pauciporose. 

f. nigroriolaceum W. Ca pit. indistinct, nigroviolac. above, ochrace0us 
below. 

It. macrocephalum W. Submersed, pallid above, fuscous-black 
below ( 10--15 cm.), ca pit. large, br. close, upper much longer. 
Br. 1. 4 x 2, with pseudopores on outside in series on com­
miss.; st. 1. I. 7-1.8 x I. 

1. brachycladum W. Submersed, grey-green above, ochrac. below 
(20 cm.), br. distant 2-3, short, thick, shortly acum. (5-8 
mm.), 1. 2-2.3 x 1.3-r.4, few-pored, rotund to elong.-ovate. 
69-70 (\V ils. and Wheld. ). 

J· monocladum \iV. Very small, tufts dense, rufous bro. above 
(3--4 cm.), ibr. 1 v. short (3--5 mm.), rapuliform, st. 1. spathu­
late, 2 x 0.6-0.7 (at base), br. 1. 1.4-1.7 x 0.5-0.7, few­
p,ored. 

k. canoviridis \iV. Submersed, densely tufted, gr,ey-green ( 20 

om.), hr. remote, grad. atten. 1. 1.7-2 x 1.2, f,ew-pored; st. 
1. w. pores in cell-angles aad some on commiss. (1.4-2.3 x 
0.9--1). 

b. inwquabile W. Immersed, lax '.40-45 cm.), capit. v. small, br. 1. dimorph. 
lower 2.2-3 :< 1.4-1.9, .both sides multiporose (as in S. turgidum), upper 
hr. 1. 1.4-1.£1 x 1.14-1.3, both Bides few-pored. 

r. subfalcatum W. Resemib. S. rufescens. Br. I. subBecund-falcate 3 x 1, 
both sides fow-pored. 

I. hemiis-ophyllum W. Submerged, glaucescent, laxly tufted 
(8-10 cm.), hr. 2-3, remote, attenuate (15-20 mm.), br. 1. 
few-pored (2--3 x 1.3); st. 1. large 2-3 x 1.3-1 .9, fibrose 
on inside with v. small pores in angles and on cornmiss. 60 
(\iVheldon). 

Subseries 11.-MULTIPOROSA Br. I. with many pores. 

* Br. 1. on inner side few, on outer side many-p,ored. 

1. Hyalodermis in 1 layer. 

a. Stem I. minute (0.5--1 x 0.3-0.6). 

42 S. subsecundum Nees (1819) (S. contorturn var. subsecundum 
Wils.) E.S. 3 (Larter), 34 (Knight), 71 (\Vheld. and Hartley), 
96 (\Vil~. and Wheld. ), 111 (Grant). 

a. pusillum SohEeph. V. small (5--10 cm.), br. dense or sub-
distant 4-5, short (3-5 mm.), st. 1. 0.3-0.5, usu. efibrose; 
br. J. 0.5-0.7 X 0.3-0.4. 

f. crispulum W. Elong. but ,slender (15 cm.), subfuscous; br. r. dist., short; 
l. lax, crisped in capit. 

/,. parvulum \A/. Short, fuscous, dense (3-5 cm.); 1br. crowded, 
div:-iric, short (3 -5 mm.), 1. imibric (0.9-1 x 0.4-0.5), st. 1. 
0.7-0.8 x 0.4, hyal. cells oft. septate. 11 r (Grant). 
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c. tenellum W. Deeper tufts, lax and gracile, br. atten., 1. asym­
metric, laxly incumbent or patent, oft. falcate-s-ecund (0.7-1 
x 0.5-0.6), st. 1. 0.5 -I x 0.5-0.6, rarely septate. 60 
(Wils. and Wheld.}, 62-65 (Wheldon). 

b. subfalcaturn W. Br. 1. distinctly se-cund-subfalcate. 61 (Ingham), 69 
(Wils. and Wheld.), 71 (Hartley and Wheld.). 

c. imbricatum W. Br. subterete, 1. dense, incumbent. t60 (Wheldon), 69 
(Wils. and Wheld.). 

d. brachycladurn W. Gracile, green, yellowish or rufo-fusc. (20 cm.); br. 
cl-ose, short (4--5 mm.), ls.x-leaved. 28 (Burrell;, 59 (Dearden), 94-96 
(Wils. and Wheld.). 

e. viridissimum W. Elong., loose, weak, grey-green (15-20 cm.). Capit. 
small, ,br. dist., blunt, areuate-recurved (10-12 mm.), 1. of lower br. 
lane., larger (1.14-1.4) than oval upper ones (O.'i-0.8); st. 1. 0.6-0.8, 
usu. fibro5e above. 

d. intermedium W. More robust, br. I. usu. unequal 1-1.5 x 
0.8-1; st. I. 1 mm. lon-g, oft. fibrose above, with septate hyal. 
cells; br. usu. terete, st. 1. (r mm.), oft. fibrose and septate. 
60 64 (\Vils. and Wheld.), 88 (Wils. and \Vheld.). 

b. intorturn Vi' .. Grey-green (12 cm.), capit. hr. terete and incurved, their 
l. dense, ovate (0.9--1 x 0.8). 

subm.ersum. 1W. Grey-green (15 cm.), ca.pit. gk,bular, br. remote, lower 
(15-20 mm.), attenuate, upper "l'lith smaller 1. 

c. dasycladum W. Grey-green (5--6 cm.), br. cr-Jwded, short (5-.S mm.), 
acumina.te. 

e. lanceolatum W. Submersed, gracile (r5cm.), br. 4-8mm., 
attenuate, 1. lax, unequal in upper br. ovate (o.g-1 long), in 
lower lanceol much larger and sub-tubular at apx (2.3 x 0.4); 
st. 1. efibros-e 0.5--0.6 long and wide, usu. efibrose. · 

a. versicolor Vi,T. Colour a mixture of red and green. 
b. laxifoliurn W. Grey-green, v. lax (20 cm.), ca pit. minute; hr. distant, l. 

lax, erect-patent (1.4-1.6 x 0.7); st. l. v. minute, efi.brose and eseptate. 
c. breviram.eum W. Grey-green, ochrac. below (5-8 cm.), br. dense, short 

(4-5 mm.). L. dimorphous, ,:m lower hr. smaller and narr. (1 x .4), on 
upper 1.7-1.8 x 0.8; st. l. 0.6-0.8 long, fl.brose aihove 

d. sifoaticutn '\-V. Green above, lax (4-,j cm.), br. r: close, arcuah•­
recurved (8-10 mm.), 1. subsec.-falcate, narr. lane. (1.14 x 0.4); st. 1. 0.5 
-0.9 oft. fibrose above. 109 (Lillie). 

e. bicolor W. Gri>y-green, pallid nd below (10-12 cm.:,, hr. dense, atten. 
divaric (8-10 mm.), 1. equal, ser.und or subfalc. (1.7-U) x 0.6-0.8) 
Wood cylind. rufous. 

f. hum.ilis W. Compact, yellow in capit. (3-5 cm.), br. cumulate, atten., 
arcuate-recurved, l. dense 1.14-1.2 x 0.4-0.5; st. 1. fl.brose above (0.7-1). 
51 (Wheld. and Dallman), 60 (Whelc1. and Wils.). 62 (Wheld. and 
Massee). 

f. robustum \,V. V. robust. resemb. large S. ru.fescens (30 cm.), 
br. remote, I. usu. lax, oft. dimorph. 2-'--J x 0.8-1, st. l. 
minute, usu. fiibrose above. 

a. subrnersum W. Submersed, ]ax, grey-green (30 cm.J, c-apit. small, br. v. 
remote 3-4 (10-18 mm.), arc.-recurved, 1. ineumbent 1.4-1.7 x 0.8-1; 
st. 1. 0.6-0.7. 

h. fiuita.n.~ W. Immerse<il, green (20-25 cm.), capit. small, hr. recurv. or 
divaric, attenuate (10-15 mm.), I. longly acumin., asymmetric, suh­
secund or subfalcate 1.4-1.7 x 0.5-0.6: st. 1. 0.6--0.7 Pach way. 

c. Bernetii W. Immersed, sanguin, a.hove, ochrac. hPJ.ow (15--20 cm.); hr. 
closer, short (10 mm.), Mumin.; 1. l.4---1.7 >< 1; st. l. lHm. cfibrose 
(0.5-0.9 x 0.5-0.6), sept.<tte. 
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d. diversifclium W. Submersed, grey-green (15 cm.), ::ir. dist., attenuate, 
1etlexed (10-15 mm.\ l. dimorph., kiwer v. large (t<:, 3 x 1.14), upper 
srnalle:· (1.6. long); 5t. 1. septate, fl.brose or efibrose, 0.6-0.8 long. 

v dt:c·,;piens vr. St-Jut, grey or yellowish (15 cm.), capi.t. dense rotund; st. 
1. Yaria.ble, e.fi,Jrose ,c,r iibrcse, larger or smaller (on s.ame stem); br. L 
ov,,1, sndd. porn ted, 3ecund-inclined 1.3-1.6 x 0. 7-1. 

b. Stem 1. larger (1-2 x 0.5-1). 
t St. I. man:,-pored on both sides; narr. triangular ling·ulate (1-1.3 x 

0 5-0. 6). Hyalc,derm •:ells in sect. ellipt. and ,strongly incrassate, chlor. 
cPLs trapezoid <•r almost t:riang. in sect. 

43 S. hercynicum VV. (1911 ). Pallid (3-Scm.). Wood cyl. rufo­
fuscous. Br. 3-5 slender v. dense, atten. 5-8mm. L. asymmetric, 
subfaL:-secund .(1 ·3-1 ·4 x 0·6-0·7), on outside w. many 
?Ores in dense rows on commiss., or 1 or more in mid-cell ; on 
: 11sicie w. fe,v pores. Central Europe. 

tt St. 1. on inner or ,b-Jth sides many-pored. Hyal,oderm cells subcircular 
w. thinner walls. 

o. Chlor. cells oblong or ,Jrciforme in sect. 

44 S. inundatum R. e:: '\iV. (1896). (S. subsec. v. virescens 
A11gstr., S. pungens Reill p.p. ). On inside of br. 1. pores chiefly 
in angles and near leaf margin, on outside numerous, smalli 
ringed, in rows on commis. E.S. :2 (Smitham) 4 (Boyden), 
5 1 \°V,Ltsc,1), 20 (Darton), 27 (Burrell 1, 47 (Armitage), 51 (H. 
\Vhetdon,1, 59 (Beesley), 69 ('Nils. and vVheld)., 71 (H. 
\Vheid:rn::, 63 (Crc,ssland), 96 (Armitage). 

a. ovatifolium vV. Br. 1. uniform, ovate. 
a. brachycladunt \\-. Resemb. robust S. sulJs,;c. Br. parn11t, -short (4-S 

mm;, 1. 1.14-1.2 x (1.6---0.7; st. 1. 1-1.14 x 0.7, llbr-:-,se above, often 
sept:ite. 1_;2 (Ingham). 

b. brad,,yanocladum W. Gr-:>y-green, capit. yellowish; br. dense, a;,cending, 
short (5-- 8 mm. I, 1. 1.4 x 0.6-0.8; st. l. as flhove . 

. c robusturn W Robust, submersed (20---25 c::r:..), suhsan5nin. above, grey­
green •bek,w, br. r. d.i,t., arcuate-reflexed, atten.; 1. lax (1.4-1.5 x 1). 
62 (Ingham:_ 

d. eurycladur,-c W. -Su,blllusecl (15-20 cm.), capit. beaut:i:ul yellow, res: 
grey-green; hr. dist. arcuate-reflexed, atten. (12-15 m.); l. laxly incum­
bent (1.14-13 x 0.7-0.8:. 5f1 (Beesley). 

e. subfaicatnm W. Robust, g-rey-green (20 Clll.)c br. dens12, divaric or arc.­
recurved (8---10 mm.); l. of lower hr. imbric., upper falcate-securni 
(1.4 :< 0.9-1.14); st. I. 1Ll}-l x 0.7 on inside with many large pores. 
4 (Briggs), 62 (Ingham). 

f. laxifolium \V. Submersed, grey-green, robust; 1. v. lax; l::r. usu. distant. 
51 (Dallman and Wheldon/, 58 1Wheldon), 60 (Wheldon and Wils.), 71 
(Wheld. anci Har:;leyl, 111 (Grant). 

g. dens•mi vV. C'ompact, grey-gTeen, yellow to yellow ruse. (5-15 cm.), br. 
densEJy crowded, short, clivaric, 1. dense. 

h. brachycla.dum W. Br. short. dense, upper 4-6 mm. lm}g. 6.5 (Ingham), 
ml (Wils. and Waeld.), 52 (Travis), 111 (Grant). 

i. {Jraci1e \Y. R. slender, green, tall (20 cm.); ,hr. remote, short, divaric 
( 5-8 mm.:, st. 1. 1 x 0.6-0. 7, above fibrose, cells oft. septate. 

b. lancifolium vV. L. uniform, ovate-lanceol. to lanceolate. 
a. jalcatum Schlieph. Gra·c:le or r. robust, grey-green (20 em.); br. remote, 

arc.-ncurved, att~nuate '.8-15 cm.); 1. secund-falc. (1.4-1.6 x 0.5 -0.6). 
b. tenelinm W. Gracile, grey-green (15-20 cm.); br. dist., upper shorter, 

all a-:te11u:1te, arc.-re,c:urved: 1. subsec.-falcate (1.4----1.5 x 0.7---0.8/; st. 
l. O.!l-1.14 >< 0.6--0.7). 60 (Wheld, and Wils.), 36 (Bic1stead). 
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c. submersmn \V. R. robust, submersed, grey-green (20 cm.), habit of 
S. cuspidatmn v. submersum; br. r. dist., arcuate-spr. (12-15 mm.); l. 
erect-1n.t. 1.3-2.3 x 0.6-0.7; st. 1. 0.9-1.3 :< 0.7. 60 (Wils. and ,Wheld.), 
o2 t_Ing·liam). 

a. Jensenii W. Compact, above sordid-fusccus (5-7 cm.); br. v. crowded, 
v. short, terete (5-6 mm.); st. l. porose on both sides, fibrose above. 
59 (Wheld-:m). 

e. dcnsissirnum W. Lvw, pallescent, v. dense (3-5 cm.); ,br. v. crowded, 
ascendi:1g, terete; l. smaller,. narrower- ·'.1.14--1.4 x 0.4-0.6), oft. with 
many hemii,;;;-oph. br. intermixed. 66 ,:Herrell). 

c. dive.rsifolium \i\T. L. dimorphous, ovate, or ovate-lane. to 
fanceolate. 60 (\iVheldon). 

a. eurycladum W. R. robust, green or grey-green (15-20 cm.); br. remote, 
arcuate (15--18 mm.); 1. lax, on lowei· br. widely ovate-lane. or lane. 
(1.7-2.4 .x: 0.8-0.9), on 11pper much smaller ovate or obl.-ovate (1-1.4 x 
0.7); st. 1. fi.1brose ab<)ve. 60 (Wils. and Wheld.), 71 (H. Wheldon). 

b. dasybrachycladum W. Tufts dense (10-15 cm.); br. dense, usu. divaric 
(5-6 mm.); I. of low. and upp. br. widely ovate; if mid. br. lanceol. usu. 
secund-falcate. 

subf. fuscescens W. Och:raceous, in capit. sordid grey-green to 
subviolas~ent; hr. I. oval (1-1.3 x 0.7-0.8), and lance,ol. (1.3 x 0.4-0.5); 
st. 1. (1 >< 0.6}. 71 (Wheld. and Hartley), I. 1 (Gasking). 

c. rujescens W. 1Sanguin-red (10-15 cm.); 1. on lower br. widely ovate 
(1.4-1.7 x 1;, on upper laneeol. (O.,:i-0.ti wide); st. l. dimorph., upper 
smaller (1).7-0.8 long), pauci or efibrose, lmrnr 1-1.4 long, fibrose above. 

oo. Chlor. cells. usually trapez,Jid in sect. 

t St. l. lingul. to ling.-spathulate, multifiibrose. only on outside or on both 
sides many-pored. 

45 S. auriculatum Sch:mp. (1857) (S. Gravetii Russ. p.p.). E.S. 
Br. 1. ovate or elong- to ovate-lanceol. (1-2 x 0·7-1 ·14), lateral 
marg. 'Nidely incurved, on inside w. iew pores or multiporose 
only near =nargin, on outside w. many ringed pores on com­
miss. 35 (Armitage), 57, 58 (\Vhitebead), 63 (Crossland), 
69 (Stabler), 107, 109 (Lillie). 

A . .Fascicles m. or 1. d,0 nse. 

a. tenellum \i\7. Slender, above subfusc. (4-7 cm.); br. short 
(3-4 imm.), st. 1. from nar. base ovate or subspath. (1.14-1.4 
x 0.4--0. 5); Hyal. cells, raxely septate, fibrose to base. 

b. ovatum vV. Br. longer (10-12 cm.), shorter above (4-5 mm.), 
obtuse, st.:. widely lingul. (1.6--1.8 x 0.9-1), hr. 1. imibricate 
(1.5-1.7 >< 1.14-1.2). 69 (\iVi,ls. and Wheld.). 

a. brachycladum vY. Yellowish-brown (10 em.,1; br. divarie, shortly 
acumin. (4-5 mm.). 

b. intortum W. Yellowish-brown; br. short (5--10 mm.), terete, incurved. 
9 (Linton), 45 (Brinkman). 

c. rufescens W. Rufous; br. v. short, suberect '.5 mm.). Llanberis (Holt), 
35 (Armitage), 110 (Gibson). 

suhf. subsimpl.ex W. 8t. simple, or w. fow br. (3-4 cm.); I. v. con­
cave, densely appressed. 35 (Armitage:1, 70 (Benson), Llanberis 
(Holt), 110 (Gibson). 

d. pallidofiavum W. Low, yelkwish (3-5 cm.); ,br. 3-4, short, atten.-
divaric. (8-10 mm.J, on lower imbricate, on upper lax-lPaved; Rt. I. w. 
large auricles. GO (Wil;:,. and \VhPld.), 62 (Ingham). 
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e. variegaturn W. Dense tufts, pale rufous abo,e (10 cm.); br. acumin.­
divaric. (4--8 m.). 60 (Wheldon), 69 (Wils. and Wheld.). 

f. pungens W. Dense, grey-green, rigid (5-8 cm.); br. terete, acutely 
apiculate, pungent wh. dry (5-8 mm.). 69 (Wils. and Wheld.). 

c. laxifolium \V. Deep, v. soft, lax, grey-green (8-10 cm.); hr. 
grad. atten. (10-15 mm.), st. and br. 1. on inside pauci, on 
outside multiporose (1.3 x 0.5-0.6 and 1.5-1.7 x 0.6-0.7 
respect.). 69 (W,ils. and Wheld. ). 

B. Fascicles m. or l. remote. 

d. cano=virescens \V. Dense, pale or grey-green (5-rn cm.); br. 
atten., arc.-recurved (5-12 mm.), l. (1.3-1.7 x o.8--1·14)st. 
I. (1.3-1.9 x o.6--o.8). 60 (Wheldon), 65 (Ingham). 

e. fluitans W. Immersed 1 subfuscous (25 cm.); 'br. 3, shortly 
acumin (5-8 mm.), divaricate, 1. imbric. {1.7-1.8 x 1.14-2); 
st. I. 1.3-1.5 x 0.8-0.9, multifibros-e. 

/. submersum \iV. Submersed, grey-green, reddish in small capit., 
hr. 3-4, lower to 15 mm., upper shorter, reflexed; 1. dimorph., 
on upper br. muoh smaller (1.14-1.3 x 0.7), on lower (2-2.3 
x 1.4), st. 1. as in e. 58 (\Vhitehead), 69 (Wils. and Wheld.), 

88 (\V1ils. and Wheld. ). 

g. plumosum Vv'. Immersed, v. lax, plumose, grey-green (10--12 

cm.); br. 2-3, grad. atten., divaric (8-16 mm.); 1. lax, loosely 
spreading (2-2.3 x 0.7-0.8); st. 1. 1-1 .14 x 0.4-0.6, 
fibrose to base, rarely septate. 

h. racemosum vV. Submersed, g!'ey-green (20 cm.); br. 3-4, 
shortly acumin, divaric-horizont. (5-10 mm.), st. 1. (1.3-1.4 
x 0.9), hr. I. (1 .4-1.7 x 1 ), imbricate, on inside with minute 
pores in cell-ang., on outside usu. w. fow pores on comm1iss. 

f. brachycladurn ,v. Gracile; br. 3--5 mm. long. 

t t St. 1. ova:te or lingnl., often dimorphous, smaller paucifibrose and few­
pore<l; larger multifibr-os;,, on inside few, or on ,both s. many-pored. 

46 S. aquatile ,v. (1899). (S. subsec. v. tuYgidum C. Mull. p.p.) 
E. Br. l. ovate or elong. -ovate (1 ·4-2·3 x 1-1 ·5), v. concave, 
marg. incurved, on inside w. few minute pores in cell-ang. 
and on cornmiss., and usually some pseudopores ; on outside 
w. many pores in series on commiss. 35, 37 (Duncan and 
Rhodes), 71 (VVheld. and Hartley). 

a. turgidum W. Low, robust, turgid, yellowish; br. divaric, 
terete, remote, grad. acumin. (10--12 cm.), I. 2 x 1.3, st. 1. 
v. large, from narr. base ovate or lingul (2-2.3 x 0.9-1), 
multiporose both sides. 60 (Wils. and Wheld.). 

b. mastigocladum \i\T. V. robust, resemb. S. crassicladum, above 
grey-green, below ochraceous, densely caespit. (20 cm.); hr. 
short, thick, shortly acum., I. 1.7-2 x 1.14-1.3; st. I. 
r. s x 0.9, cells oft. septate, .both sides multiporose. 

1917 European Sphagni, Synopsis, Wheldon, J.A. 
Search in PDF only moderately successful. Otherwise use manual search



32 SYNOPSIS OF THE EUROPEAN SPHAGNA. 

c. Beckmannii W. Grey-green, rubicund in capit. (15-20 cm.); 
br. remote, terete (ro--12 mm.), 1. 1.4-2.3 x 1-1.4); st. 1. 
widely lingul. 1-1.8 x 0.8-0.9, w. minute pores in oell-ang. 
only on both sides. 

d. intortum W. Robus::, dense, oft. rufescent; hr. close, terete, 
incurved (10-15 mm.); L ovate (1.7-2 x 1-1.2); st. I. 
1-1.5 x 0.8-1, on both sides or outside only multiporose. 

e. sanguinale W. Robust, ruf.escent above (20 cm.); hr. dense, 
arc.-recurved, s·hortly acumin, stout, 1. 2.4-3 x 1.5-1.7; st. 
I. (2 x 0.9-1), at base multiporose on both sides. 9 (Fisher), 
60, 62 (Wheldon). 

b. strict·um W. Less robust; br. erect-pat. or ascending; 1. ovate-lane. 
r. congestum W. Low (3-4 cm,), simple or short singly br., tufts dense,; 

st. and br. l. uniform (1.9-2.3 x 1- 1.2), widely ovate. 
f. remotum W. Submersed, grey-green, oft. lutescent or 

violascent in capit. (10-25 cm.); 'br. remote, arcuate (15 mm.), 
I. 1.9--2.3 x 1-1.2, w. pores on outside in interrup. rows; 
st. 1. I-I. 14 X 0.9. 

b. perlaxum W. Habit of S. cusp-idatum, lax, green, capit. violascent; br. 
l. widely lane., laxly erec:-pat. (3-5 x 1-1.5); st. 1. 1.3--1:5 x 0.7-0.8. 

c. breviramosum W. Gracile (20 cn1.J; br. short, l. oval 1.14 x 1; st. l. L3 
X 0.7-0.8. 

g. subfuscum W. Submersed. fuscescent (20 cm.); hr. remote, 
short; 1. lax, ovate (1.6-1.9 x 1); st. L 1.4-1.6 x 0.9, fibrose 
above, w. pores in cell ang. on ,both sides. 

ft. plumosum ~r. Immersed (15-20 cm.), robust, p1umose, grey­
green to ochrac., above violascent (15-2ocm.); br. divaric. 
(rs mm.); I. lax, smali ovate-lane. (1.3--0.7) or larger ovate 
(2 x r. r 4); st. 1. r. 14 x r, fib rose above, inside multiporos,e. 

t. pallidum W. Submersed, whitish-pallescent (10-15 mm.); br. 
remote, strongly atten., var:ously recurved ( 10-r 2 mm.); st. 
1. r. 14-2 x o 6-o.8, outside only multiporose; br. I. (1.6-2.3 
x 0.7--r ), pores on outside in dense rows. 

· 7. ochraceo=violascens \V. Dense, ochraceous, in capit. sordid 
violet ( r 5-2c cm.); b:. dense; 1. Jax (2--2.4 x I .3), inside 
pauci, outsi,de multiporose in rows; st. I. dimorph (r-1.7 x 
0.7--0.8) inside, or on both sides ;nultiporose. 

k. pauperatum W. Dense, decumbent, grey-green (3-6 cm.), 
capit. stellate; br. acumin; 1. 2-3 x 1-. r 5; st. 1. r.5-r.8 
x 1, inside pauci, outside multi-porose. 

2. Hyalodermis in 2-3 rarely 4 layers. 

a. Chlor. cells oblong or orciform in Sf'ct. 

t St. l. small (0.7-1 x 0.5-0.8). 

47 S. contortum Schultz (1819) (S. la1,icinum Spruce. S. 
neglectum Angstr. S. cun.Jifolium \Vils.). E.S. 71 (Wheld. 
and Hartley), 96 (Wils. and '\::\'held.). I. 6 (LettJ, 8 (Armitage), 
20(Davies), 21 (Orr),28, 29 (Tetley), 31, 39 (Lett), 35 (Hunter). 

a. permagnum W. V. robust, aquatic (10 cm.), sordid-green, 
,below brown or nig-r,escen~; ibr. dense, deflexed (20 mm.); 1. 
3--3. 2 x 0.9-r, imbric::-,te, not secund-falc. 
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b. majus C. Jens. 
violet ,(20-.25 
109 (Lillie). 

Sub.ne,g-cd, sLout, ou:,,ky-brown to blackish­
un. ), ctp1t. large, br. L 1.5--2.5 x 0.7--0.8. 

a. falcifolium W. Br. l. seeund-±alc.ate. 7l (Wheld. and Hartley), 96 
( Wheld. and Wils.). 

b. laxijoliurn W. Br. L Lax, n,}t s0eund-falcate. 71 (,Whel. and Hartley'). 
c. strictifolium W. Ca pit. br-ownish or virescent; hr. 1. teretely-imbric, not 

secv.nd-:'alca,te. 
1. defle:wm W. Br. atten. (15-18 mm.), deflexed; 1. on both sides 

few-pored, imbricaite. 
2. arcc1,atum vV. Br. arc.-recurved (8-10 mm.), 1. nearly aporose. 

d. Reinkei \V. R,Jbust, hr. 1. outside w. large pores in dense rows on 
(:::m1miss. St. l. so.ft, on in..:ide w. many p·)res on commiss., on out51i,de 
few pores in cell~ang. only. 

c. gracile W. Bog-form, weaker, habit of S. su/Jsecundu111 ; 
g-r..:..:n. brownish, or violet; l. r .2-1.3 :< 0.5-0.7, not crisped. 

a. jarcatum W. Br. and hr. l. distinctly fialcate-secund. 58 (Wheldon), 
tiO (W1l,:o. and Whe.ld.), 71 iEartley and Wh.eld.). 

l. virescens W. Above grey-bluish or grass-green. 71 (Hartley and 
Wheld.). 

2. fascescens Vl. Dense, :brown t_l0-12 cm.I; br. shor1t, arc.-recurved. 
14 (Nicholson), 71 (Hartley and Wheld.). 

3. sordidum W. Oi a dusky uncertain colour. 60 ('Vheld. ~nd Wils.). 
b. teretiramosum \V. Br. l. i:rrubric, not secund-falcate. 60 (Wils. and 

,Yheld.). 61 (Ingham), 71 (Hartley and Wheld.). 

d. microphyllum \iV. V. slender, br. v. thin, l. minute 0.7-1.14 
X 0.3-0.4. 

a. leiophyllw11 W. Br. L not crispe,d. 
,\,-held.). 

58 (Whitehead), 60 (Wils. and 

h. cri.~pu.lum W. Green er rerl-brown, l. many or all strongly crisped. 

tt St. 1. hrger (l.2-2 x 0.9--1). 

48 S. platyphyllum \i\1. (1884). (S. la.11 icinum varr. tereti-
usculum, platyphyllum et cyclophyllum Lindb.). E. S. (?). 

a. teretiusculum \V. Low, dense or submerged, elong., loose; 
green, brown, or dull violet; hr. 2-3, falc.-recurved, short­
pointed; 1. cochleariform, r.4--3 x 0.7- I .7. 69 (Barnes). 

a. c01npactum \V. Compact, brownish above (3-10 cm.l, br. dense, short, 
catkin-shaped. 

b. contortum W. Dense (15 cm.), w. longer, terete, reflexed-faloate br. 
<·. sub rnersum W. .Submersed, stout, green or dusky; hr. close, turgid, 

shortly-pointed; st. l. v. large (2-2.3 mm. long); br. l. roundish oval, 
imhricate (3 x 1,7·1 

b. laxifolium \iV. (v. 11 oiic Rom. Submersed, V. lax; br. longer 
1-2; 1. flat, elong.-lac..::. (3 x I .4). 

a. pallidum W. Dense, pale c,r ,,nh.~green, below S<)l'did fusees. 
b. tendlu.m ,Y. Slender, lax, yelk1wish ahJve (20-25 cm.); 1hr. single, 

slendE-r. 
c_ mmwcladum W . .Subgr,acile, lax, sordid viol. aho,.e (20--30 cm.); br. solit., 

long and stemlike. 
!l. simplex W. V. lax, subnwr.ged, subsimp. (l(l-12 cm.;, rarely 1-2 br.; 

l. uniform, cochlearif.-concave (3-4 x l.E,-1.!:i). 
e. subcristatum W. Suhgracile, green above, hr,:;w!l 1below, dense, subrigid 

(20-25 cm.I, br. slend., remot~, in pairs, l. irreg. undulate. 
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c. gracile Roll. )ieat, slender, pulvin. (w-15 cm.); lbr. 1-3, 
reflexe<l, 1. 1-1.3 x o.6-o.8. 

a. tenue W. Pallid or grey-green (4-6 cm.); st. 1. 0.7-0.8 x 0.5. 
b. crispatu.m W. Br. 1. more or 1. crisped. 
c.simplicissiniumW. Low, gracile (4-5 cm.), simple or 1-2 hr.; hr. v. 

short (4-5 mm.), sit. 1. 1.14 x 0.6-0.8; lbr·. 1. ovate-,clOchleariform, com­
phma:te w,hen dry. 

d. bracyclad1,m Bureaii Dr.use, rigid, flavescent above (12-15 cm.); ibr. 2-3 
v. snore (5--6 mm.), acumiuate. 

d. subsimplex \N. Stout, g,rey-green, or brown-red (12 cm.), 
:esembling S. Pylaiei. st. subsimp., br. (if any) scaittered, 
short, turgid, st. 1. 2 x 1 .3, br. l. smaller. 

0 Br. l. on inside many, on outside .few-pored, w. pseudopores in interrup. 
series on commissures. 

49 S. crassicladum VV. (1889). (S. batumense W., S. turgidum 
C. Mull p.p.). E.S.I. 2 (Ingham), 10 (Napier), 34 (Knight), 
51 (\Vheld. and Dallman), 59 ( Holt), 65 (Wheldon), 70 
(Ingham), 71 ( H. \Vheldon), 75 (Armitage), 84 (Adam), 96 
(vVils. and Wheld.), 98 (.McAndrew). I. 17, 25, 30 (Bellerby), 
27 (Lett), 33 (Tetley). 

a. magnifolium \IV. V. robust (10-70 cm.), br. thick, shortly or 
gad. acumin., l. uniform, ovate to ovate-lane. (3-7 x 2-3). 

a. fludu.ans W. Br. shortly acuminAurgid, 1. imbric.-ovate. 60 (W.ils. and 
Wheld.), 61 (Ingham). 

b. plumusum W. V. lax, plumose; hr. 3, distant, all spreading; 1. erect-pat. 
61 (Ingham). 

c. lonchocladum W. (,S. batumense W.). "Cpper br. 20-25 mm. long; l. 
grad. acumin, densely imrbric. Inchnadaruph (Dixon) 62 (Bellerby). 

d. fluitans ,v Grey-green (::J0-40 cm.), more slender than a, eapit. minute; 
hr. distant (8-10 mm.), shortly acumin.; l. lax. 60 (Wils. and Wheld.), 
71 (Hartley and Wheld.), 88 (Wils. and Wheld.). 

"· macroeephalum W. V. robust, versicolorouE (20 cm.), capit. large, dense, 
br. v. thick, shortly acumin.; br. 1. 7 x 3 . 

.f. laxi~simum W. Immersed, grey...green or scrdid nigrescent (10-20 cm.), 
oft. snbsim,ple. br. 2-3, 1. laxly apprPs~d. capit. indi,stinct. England 
(H:Jbkirk), 60 ZWils. ,and Wheld,), 62 (Wheldon). 

g. disc'!"epens \V. 1S n,brnersed, lax, grey-green (20 cm.); br. remote, attenuate 
(15-20 mm.), l. lax, ovafo (3.5-4 x 2.5) a;bove m. or I. chlorophyllose. 

h. sanQuineu ,r.. W. SUibm. lax, sanguinolent above (30 cm.); ,br. remote., 
att,0 nnate (15-20 mm.); 1. lax, widely ovaite lane. (5-6 x 2). 60 (Wils. 
and Wheld.J. 

i. subluteum W. Subm. pallid-yellow, ,green en small capit.; hr. remote, 
defleBd -'.12-15 mm.:1, 1. lax. 

j. rufescens W. Suhm. reddish; hr. dense, short, thick; I. dense. 60 (W'ils. 
and Wheld.), 62 ,'.Ingham). 

k. 11ersicolor W. R. Robu1c;t, reddish and gr.een mixed; br. thick, acuminate, 
lax leaved. 

;,,ubf. turgescens W. V. Robust (15-20 cm.); 1br. remote, turgescent, 
shoctly acumin (10-18 mm.), I. imbric. (4--5 x 2.5-3). 59 (Holt), 
60 (Wheldon). 

b divers.ifolium \iV. Mod. robust, grey-g,reen (15-25 cm.); 1. 
dimorphous, on low br. widely lane. (3-4 x 2), on upp. br. 
more dense, widely ovate (2-2.5 x r .5-2). 60 (Wils. and 
Vi7held.). 71 (Hartley), 84 (Adam). 
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b. squarrosulum W. L. of upper 1hr. with squarrose points. 16 (Sherrin), 
60 (Wheldon), 62 (.Ingham). 

c. -inundatum W. Immersed, v. lax (25-30 cm.); hr. remote, atten.; I. upp. 
ovate-lane. 3 x 1.5, lower ovate (1.5-2 x 1), 1ax. 60 (Wheldon), 62 
(Ingham.). 

c. intermedium W. Less robustt 1. uniform, ovaite or lane. 
(1.5-2 .5 X 1.5). 

1.t. ovalifolium W. Grey-green, br. remo,te (10-12 cm.), 1. ovate (2-2.5 x 1.5) 
lax. 60 (Wils. and Wheld.). 

su·bf. breviramosum W. Grey-green, oft. hranchless below (25-30 cm.); 
br. 2-3, thick, short (5-8 mm.); 1. 2-2.5 x 1.2-1.5, im1bricate. 61 65 
(Ingham). 

h. lanceolatum W. Slend. lax green (20--:-25 cm.); br. atten. gr,ad. acumin.; 
l. lanceol. (2.5-3 x l_l, densely imbric. 59 (Watson), 6L63 (Ingham). 

c. leptocladurn W. Slender, less lax, grey-green (10-15 ,cm.), br. shorter in 
oapi-t., terete, dense-leaved; 1. 2-2.5 x 1.5, in capit. (1.5--2 x 1). 60 
('Wils. and Wheld.), 61-62 (Ingham), 88 (Wils. and Wheld.J. 

*** Br. l. on both sides m.ultiporose. 

1. Hyak,dermis in 11, single layer. 

t .St. 1. small (i),8-1), pores most numerous on inside. 

50 S. bavaricum,.\V. (1908). Resemb. robust S. subsec. or rufes. 
Hyaline cells of br. l. multiporose with many pseudopores on 
inside. St. l. as wide or wider than high. GoathlanJ 62 (W. 
Bellerby), 8-07 teste v,·arnstorf. 

a. microphyllum vV. Small (size of S. subsecund.); br. 1. maxim. 
I.2 X 0.7). 

b. mesophyllum v,/. Larger (s-ize of S. rufescens ); hr. L maxim. 
(1.7 X r). 

c. macrophyllum vV. Br. 1. maxim. 2.6 x 1 .5. 

tt .St. 1. larger (1-1.4), on b.:)th sides wiith .few pores, in cell angles (outside 
often nearly aporose). 

51 S. Camusii W. (1911). (S. subsec. v. Camusi Card., S. inund. 
v. Camusii Roth.). Habit of S. rufescens. St. l. lingulate 
1-1 ·14 x 07-0·9, apex rounded fimb. dent. Br. l. often secund­
falcate,'.1 ·4-1 ·8 x 0·7-1, on both sides with many pseudopores 
on the commissures, with here and there :l. very minute true 
pore. 

a. crispatum W. Resemb. S. recurvum; grey-green (15 cm.); br. 
remote, arcuate (ro-r8 mm.), I. distinctly orisiped. 

h. plumosum W. Immersed, plumose, grey-g,reen or violasc.; 
below ochrac. 

c. pyrenaicum W. Grey-green (8-ro cm.), resemb. S. rufescens; 
I. on outer side •with some true pores intermixed. 

d. venus,tum W. Grey-green (15 om.), resemb. S. inundatum; 1. 
on !both sides with v. minute true pores mixed w. pseudopores. 
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ttt .St. 1. much larger (1-2 or 3 mm.), multifiibrose. 

o. St. 1. 1-2.3, br. 3-5. Pores -)f br. 1. on inside in in:errupted series, and 
in cell ac1gleis; oD outside in continuous series on commissures. 

52 S. rufescens Kees et Hornsch (1823). E.S. I. 27, 28 (Burrell), 
34 (Roper J, 63 (Leyi.rnd), 71 (\Vi1eld. and Hartley), 75 
(Armitage), 94 (\Vheld. and \iVils.), 95 (Macvicar). l. 30 
(Tetley). 

a. magnifolium W. Robust, variously colored; br. I. large, 2-3 
x 1. 14-1.3, rarely less . 

.:t. rufidulum 'vl. More x less sanguin-red above. 
1. densiramosum vV. Br. v. dense, 3-4, terete (10-12 mm.); 1. 

imbrica.c:e, on inside pores mixed with pseudDipores. 9 (Fisher), 
48 (Jones), 60-rn (Wils. and Wheld.), 62 (Ingham), 69 (Wils. and 
Wheld.). 98 (Wils. and Wheld.J, 100 (Ley), 111 (Grant). 

2. subsirnple;-c W. Low (8-4 -crn.), -oft. simple, -or hr. 1--2; 1. of st. and 
br. uni.f.)rm (2--3 x 0.7--1.4). 

b. bicolor W. R,obust, n1-bicund, grey-green and yellowish (10-20 cm.), oft. 
irreg. branched, st. 1. 1.4-1.7 x l; ,hr. l. 2-2.3 x 1-1.14. 48 (Jones and 
IforrPll). 

subf. intortum W. V. robust, submersed, versioolorous (20 cm.); hr. 
close, sbut, shortly acumin.-incurved; 1. 2.3-2.6 x 1.3-1.5. 60 
(Wils. and Wheld.>. 

c. albescens W. Robust, "·hitish-green, or rnbove pale yell (15 cm.); br. 
remote, a.tten. terete (12-20 mm.), st. 1. 1.6-2 x 1-1.2; br. 1. dense 
(2-2.3 x 1.4). 51 (Whe.ld. and Dallman), 60 (Wheld. and Wils.), 61 
(Ingham), 65 (Wheld{Jll), 84 (:\.dam), 87 (Wils. and Wheld.). 

d. v-irescens W. Robust, srn'Jmei·sed, lax caespit, grey-green (20 cm.); br. 
remote, arc.-re(·nrvecl; l. lax, ::.ns:de w. psenclopores, outside w. pores in 
dense rows (1.6--1.7 x 0.9-1.14); st. 1. 1-1.2 x 0.7-0.8, fl.brose wbove, both 
sidEs multipoNse. 4 '.Brig,gs), 60 (Wheldon); 61, 62, 68 (Ingham), 71 
(W':ieldon and Hartley), 95 (Macvicar). 

sl:M. multifibrosurn ·w. St. 1. larger (1.4-1.6), nrnltifibr,ose to base, 
on outside only multipor:>se ,in rows. 

P. ulir,in()surn W. Subfusc,ous. lax (8-10 cm.), br. remote, a,tten.-recurved, 
s-t. l. 1.14-1.3 x 0.7-0.8; hr. 1. 1.9-2.14xl.14-1.3. 59 (Wilson), 60 (Wils. 
and Wheld.). 

f. submersum W. Robust, su:bmersed, rigid, fulvous above (20 cm.); br. 
remote; 1. dense, imbric. (2 x 1.3); st. 1. 1. 7 x 1. 

r,. abbreviatum W. Ro.bust, green, with yellowish ,glol!J.osP capit. (20-30 cm.), 
1hr. strong, remote, r8gular, recurved; st. I. 1-1.2 x 0.6-0.8; br. l. 
1.6--2.3 x 1.3---1.4-. 60 (Wilson). 

h. luteojuscum W. Beautiful yell.-fuscous (10--15 crn.), hr. close (10-]f, 
mm.l, 1. laxly incumh. suhsecund; st. I. 0.9-1.2 x 0.6-0.7; hr. I. (1.14-2 
X 1-1.4). 

i. dirnorphum W. 8:. 1. dim)rph., lower 0.6-0.9 long, upper l.3-l.7x0.7-0.9; 
hr. l. 2-2.3 x 1-1.14, p-ores on -outside v. minute; in sordid grey-green 
dense ,tufts (10 crn.). 60 (Whel,don). 

j. fiuitans W. Imm,ersed, s,c,rdid green, a,hove violfls. (30-40 cm.); hr. distant 
(10-15 mm.); st. I. 1.14-1.2 x 0.6-0.7; l. lax. ovate (2 x 1.14--1.3). 17 
(Horrell), 60 (Wilson), 61 (Ingham). 

b. pa.rvulum W. Much smaller than a., tufts dense (rn cm.); br. 
dose, v. short; I. 1-1.5 x 0.5-1, both sides multiporose; st. 
I. I-T.~ x o.6-o.8 or smaller. 

a. fuscescens W. Of a 1bright sllihfus-cons -colour. 60 (Wils. and Whelcl.), 66 
(HorrPll). 

l. intortum W. Tufts clense (5-10 cm.); hr. crowded, incnrved (4-5 
mm.); hr. 1. r. farger. 60, <19, 70 (WilR. and Wheld.). 

1917 European Sphagni, Synopsis, Wheldon, J.A. 
Search in PDF only moderately successful. Otherwise use manual search



SYNOPSIS OF THE EUROPEAN SPHAGNA. 37 

2. grcu:ile W. Lax; br. more distant, arcuate; st. 1. dimorphous, upper 
Larger (1.14-1.2). 4 (Bri,ggs), 60 (Wheldon), 62 (Ingham). 

3. ZJUlchrum W. Gompacit, br. crowded, subterete (5 mm.). 61 
(lngham), 69 (Wils. and Wheld.). 

4. densissimum W. Very compact (4-6 cm.); br. crowded, divarfo or 
recurved (5-7 mm.); 1. larger, suibsecund falcate. 60 (Wils. and 
Wheld.J. 

h. canovirescens W. Grey-green (10-12 cm.), ,br. close, divaricate (10 mm.); 
hr. l. on inner side with many pseudo-pores. 60 ("VVils. and Wheld.), 62 
(Ingham), fl5 (Horrell), 71 (H. Wheldon). 

oo. ,::,t. l. 1.4-1.7; br. 1. 2-4 mm. Very minrnte pores <m both sides of br. 
leaves in interrupted rows -on com·mi,ss. 

53 S. turgidulum \V. (1903). E. Branch i. usu. broader, with 
a more widely rotund-truncate apex than the preceding, 6-8 
dentate. The chief difference from S. rufescens lies in the 
pores on the ontside of the leaf being (while still numerous) 
only in interrupted and not in continuous rows. 

a. immersum vV. Grey-green, immersed (20-25 cm.), st. 1. oft. 
many-pored on both sides; br. remote; 1. lax, rotund-0"'1,ate 
1.6-2 x 1. 14. 60 (\iVils . .and Wheld. ). 

f. pcrlaxum W. More slender, green, v. lax (10-30 cm.); br. 1. ovate-lane. 
2-3 X 0.9--1.4. 

b. plumosum \iV. Robust, submersed, plumose (20-25 cm.); br. 
remote, I. dimorph., upper sma'ller (3 x 2), few pored as in S. 
obesuni, lower multiporose (.5--6 x 2). 

c. laxifoHum VV. Robust, subm., yellow-green; s,t. 1. equal or 
dimorph., lower minute triang.-lingul. (o.8-o.g x 0.7), oft. 
efi1brose and aporose, upper (1.4 x 1) multifibrose and porose; 
br. 1. v. ·large, lax (2.3--3 x 1 .4), erect pat.; br. 15-20 m·m., 
deflexed. 

f. JJerlaxum W. Immersed, slender, grey-gr. (25 cm.), capit. minute; br. 
remote, lax-leaved; 1. of upper br. concave (1.5-2.5 >< 1-1.5). 

d. teretiusculum \V. Robust, pallid above (10-20 om.); .br. terete, 
upper incurved; br. 1. large, rotund ovate, closely imbric. 60 
(\iVils. and Wheld. ). 

c. brevirameum \iV. Robust, grey-green (20-25 cm.); br. remote, 
short (10-12 mm.), m. or 1. acumin., not incurved. g (Fisher). 

/. sanguinale W. V. robust, sanguin-red (15--20 cm.); 1hr. dense, 
thick; 1. v. large, ovate, v. concave 2-3 or 5 x 1.4-3. 

g. sordidofuscoatrum W. Robust, sordid ochrac., nigricant or 
snhvio'lascent, occc1s. grey-green above (20-25 cm.); br. v. 
densf', short, thick, turgid; 1. dens-e (3 x 1.8-1.9). 

f. plumosum W. Above nigro-violascent, plumose (20 cm.); br. dense, 
di varic (15 mm.). 

h. tenuissimum \i\1. V. slender, lax, grey-green (25-30 cm.), br. 
rf'mote, slender, lax, grad. c1cumin. 

i. insignitum W. V. robust, reddish or yellowish (5-10 cm.), br. 
terete or laxly leaved (20-25 mm.), 1. 3-3.4 x 2-2.3; upper 
st. l. 2 x 0.9 usu. eseptate, mt,iltifibrose. 60 (Wheld. and 
v\Ti·ls.), 71 (Holt). 
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j. fulvum W. Submersed, robust, above grey-green, capit. reddish 
or yellowish, laxly tufted (rn--15 cm.), br. dist. (rn-18 mm.); 
1. 2-2.3 x 1.4; st. 1. 2-2.4 x 0.9-1. 4 (Briggs). 

k. remotum W. Submersed, virescent, cap-i,t. oft. flavescent, 
below fuscescent (20-35 cm.), br. .remote, arcuate {8-15 
mm.), I. dense (2.5-3 x 1.5). 

Z. isophyllum vV. Dense, pale rufescent (8-12 cm.); ;br. solit., 
tumid, acuminate; 1. uniform on st. and hr. (3-4 :< 2). 

m. subsquarrosum W. Glaucous or grey-green, robust (10--12 
cm.); hr. dist., attenuate (15--20 mm.); 1. squarrose (2 x 1.14). 

Section II. INOF'HLOEA Russ. 

Subsection Vlll.-CYMBIFOLIA Lindb­
Subseries !.-PECTIN AT A. 

54 S. imbricatum Russ. (1865 ). (S. A ustini Sull.). E.S.I. 
62 (Wheldon), 92 (Nicholson), 107 (Lillie), 110 (Braithwaite). 

a. cristatum W. 
a. glaucescens W. Robust, in looser v. deep blue-green tufts. 

subf. squarrosulum W. Br. 1. in upper half squarrose. 88 (Braith­
waite). 

b. congestum W. Dense low pale or brownish tuf,ts; br. clo3er, shorter, 
erect or sub-erect. 65 (Wheldon), 66-69 (Jones ar;d I-forrell), 74 
(McAndrew), 88 (Wils. and Wheld.), I. 18 (Lett). 

c. juscesccns W. In v. dense dome-like cushions, inside rusty~brown, and 
often grey~green externally; br. -terete, rapulifor:::n. 96 (Wils. and 
Wheld.), 109 (Lillie). 

d. spectabile Wheldon. Caespites robusti, laxiusculi ; p1anta tota fuscescens 
vel interdum sursum ex parte subrufescens, ramis s,ibturgidulis 
patentibus plus minusve laxe cumulatis 8-12 mm. lon 5iF. Folia la-xP 
imbricata erecto-pa:tentia. 48 (Jones), 66 (Horrell). 

b. sublaeve W. 
a. glaucescens W. Usu. glaucous green 

subf. squarrosulum W. L. squarrose. 

c. affine W. (S. imbricatum v. laeve W. ). 
a. glaucescens W. Loose, grey or blue-green tuf,ts; 1. -Jft. squarrose. 17 

(Horrell), 27 (Burrell), 38 (Bagnall), 60 (Wils. and ·Wheld.), 62 (W•held.1, 
63 (Needham), 65 (Horrell), 96 (Wils. and W.held.). 

b. degenerans W. (S. degenerans W.). Submerged, elongate grey-green, w. 
many long slend. stem-like adventitious shoots; capit. mill'1te, st. epid. 
2--3 layered, cells alm. efi,brose, pores of outer epid. c0lls 5-6. 58 (Holt). 

Subseries II.-PAPILLOSA. 

55 [S. hakkodense W. et Card. Japan.] _The chlor. cells in 
sect. resemble those of S. cymbi_folium in not l1aving the inner 
wall thick. and in shape, but are papillosP- as in S. papillosum. 

var. Gravetii W. Slender, resemb. S. cymbifoliiim, capit. small 
(20-25cm.). Br. remote. Ch. cells widely triang. or trapezoid, 
enclosed on outside or free on both sides. lightly papillose. 
Belgium. 
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56 S. papillosum Lindb. (1872). E.S. I. 10 (Napier), 34 
(Knight), 37 (Duncan and Rhodes). 

a. normale \\l. 51 (Dallman and Wheldon), 82 (Evans}, 94 (Wils. 
and Wheld. ). 

a. rnajus Grav. V. r-obust, greenish or yellowish; br. long, stout, more or 
less attenuate, diV'aricate. 11 (Gi,bbs), 60 (Wrils. and Wheld.J, 94, 96 
(Wils. and Wheld.), 95 (:Macvicar) 

1. elenans Wheldon. Caeepites pallide virides vel aLbicantes vel sursum 
pallido-flavescentes, r,amis turgidulis acutis vel sUibobtusis, foliis 
magis concavis obtusisque. 58-60 (Wheldon), 69 (Wils. and 
Wheld.). 

2. subfuscum Wheldon. Caespites ,cano-virides plus minusve fusees-· 
centes, ramis longioribus attenuatis, foliis laxiorihus su;bacumin­
atis. 4 (Briggs), 11 (Gibbs), 17 (Horrell), 60 (Wheldon), 62 
(Ingham), 71 (Wheld. and Hartley). 

b. squarrosulum Ingham and ·wheldon. Praecedente simillima, sed foliis 
luxioribus magis patulis distinguitus. 

1. pulcherrimum Ing-h. and WheJ.d. Plant•a speciosa, palli<la, capit­
ulum amplum subfuscum. 62 (Ingham,1. 

2. nenlectu.m Ingh. and Wheld. Caespites sordide virides. Capitulum 
parvum. 58-60 (Wheldon), 62 (Ingham), 71 (Wheld. and Hartley). 

c. brachycladum W. Weaker, more comipadly tufted; hr. short, straight, 
suddenly pointed, spreading or ascending. 

1. pallescens Wheldon. Caespi.tes albido vel flavo-virides. 1'7 (Horrell), 
59 (Wheldon), 60 (Wils. and Wheld.), 62 (Ingham), I. 1 (Gasking), 
69 (Wils. and Wheld.). 

2. flr1,1:ofuscum Wheldon. Caespites plus minusvefuscescentes. '.11(Cres­
pigny), 17 (Horrell), 60 (Wheldon and Wilson), 62 (Ingham), 66 
(Jones and Horrell), 70, 88, 96 (WHs. and Wheld.,. 

d. confertum W. Very dense low tufts; br. densely crowded, short-pointed; 
1. closdy imbricate. 97 (Ingham), I. 20 (Lett). 

1. pallidnm Wheld-on. Caespites superne pallide virides vel sublutes­
centrs, inferne cano-virides. 60 (rWils. and Wheld.), 62 (Ingham), 
64 (Wheldon), 69 (St-a,bler), 70 (Wils. and Wheld.). 

2. fugculuteurn Wheldon. Caespites sordide virescentes vel paUide­
fosces,centes, surRum sacpe ochra,ceo-lutescentes. 60 (Wils. and 
Wheld.), 65(Wheldon), 69 (Wils. and Wheld.), 95 (Macvicar), 88-96 
(Wils. and Wheld.). 97-98 (Ingham and Macvicar), I. 1 (GaskingJ, 
31 (Lett). 

~ Warnstorfii Schlieph. .Smallest known form, extremely compact, 
rN1,dily falling apart; br. v. short and dense, turbinate, 1. small. 

'1-. inu.ndatum Wheldon. Caespites mollissimi, pallidi vel superne fusco-
1 ntei, caules usque 6 cm. alti, ramis plus minusve cumulatis 
p.atentibns, folia eorum laxe patentia erecta. 4 (J,arter), 58-59 
(Wheldon). 

b. sublaeve Limpr. 27 (Burrell), 34 (Knight), 46 (Sherrin), 65 
(Horrell). 

a. validum W. V. robust, yellow-brown, bluish or greyish. I. 1 (Lett). 
1 pycnocladum W. Wiith thicker, closer, longer branches and laxer 

leaves. 60 (Wils. and Wheld.), 71 (Wheld. and Hartley), 96 (Wils. 
and Wheld.). 

2 ripa.rium W. Dusky grey-green; br. dis,t., attenuate lax-leaved, and 
in the ,capit. Plong,ate. 

:t Bernetii W. Violascent above, •brownish below (15 cm.); br. spread-
ing, iu capit. long and arcuatu, leaves lax. 7l (Hartley and 
Wheld.). 

4. submersum W. Submerged, grey-green (10-18 cm.), capit. small, 
hr. distant, patent or ascending, turgid, blunt or shortly acute. 
60-69 (Wils. ,and W·held.), fifi (HorrPll). I. 1 (Gasking/. 
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5. fuscescens vV. Bright yeHow-br,Jrwn a,bove, cwpit. dense; bl'. grad. 
attenuate, falcate reflexed, lax leaved. 60 (W.ilson), 69 (Wils. and 
Wheld.). I. 1 (Gasking). 

b. glaucovirens 1.:ich1ieph. Elongate, 3ubaersed, grey-green, w. small capit.; 
br. distant, attenuate, 1. Lax, pa,ten,t or subsquarrnse. 5 (Briggs), 58-60 
(Wheldon), 62-64 (Ingham), 71 (',;fheld. and Hartley). 

c. brcvirarnosum W. Moderately stout, grey-green to yellow-brown; br. 
cumulate, straig,ht, short, rather suddenly pointed, or obtuse. 5 (Briggs), 
66 (lngham). 

f. hetcrocladurn \V. Br. clivarirn:e. 17 (Horrell), ti0 (Wheld. and 
Wils.), 62 (Ingham). 

f. orthocladurn W. Br. ,as,cending. 60 (Wheld. and Wils./, 62 
(Ingham). 

d. compacturn W. In very dense yeHow-brown tufts; br. dEnse, short, and 
blunt, or longer and acu-te. 5 (Briggs), 57 (Barker), 58 (Wheldon), 60 69 
( Wils. and Wheld.), 6t (Wheldon,, 96 (Wils. and Wheld.). 

c. leve W. 96 (Wils. and \,Vheld. ). 
a. crispulurn W. Grey, yellowish in eapit. (1.5 cm.); ,br. close, arcuate. 
b .. rnbfuscum W. Suibfuscous, compact , 6-8 cm.l, br. cbse, horizontal 

(10 mm.), shortly acuminate. 

Subseries IIL-LEVIA. 

57 S. cymbifolium. Ehrh. (1780). E.S.I. 8-l- (McA.ndrew). 

a. glaucescens W. In loose pale-grey to blue-green tufts; no 
yellow or brown. 16 (Sherrin,!, 18 (Ci1ittenden), 19 (Horrell), 
58 (Jones), 60 (Wils. and Wheid.), 62 (Wheldon), 63 (Need­
ham), 64 (Ingham), 65 (VVheldcn), 66 69 (Horrell), 70 (Wi1ls. 
and WLeld.), 71 (\Vheld. and Hartley), 96 (Wils. and Wheld.), 
109 (Lillie). 

a. squarrosulum l:'ers. Br. distant, 1. in capitnlum and oft. in upper br. 
sqnarrose. 45 (Brinkman), 62 (Anrlersu,n), 63 (Ingham) 71 (Wheld. and 
Ha.rtley), 84 (Adam), I. 1 (Gasking). ' 

1. dcjicxum W. Stout, with longly attenuate deflexed branches. 40 
(Benson), 60 (Wils. and Wheld.). 

2. pycnocladum 'iV. Stately and r,'.)bust, with thi,ck long pointed 
1branches and recurved l. 48 (White,head), 59 (Wheld-)n), 60 (Wils. 
,and Wheld.), 62 (Wheld.). 

3. immersum W. Elon.gate, subrr.usE:d, 1ax; br. distant, spreading; 
1. recurved. 92 (Gasking). 

4.. 11lobiceps vY ,Strong, with ohl,mg dense many.:branche::l capitulum; 
lower br. disfant; 1. oft. squarrose, esp. in capitulnm 60 (Wils. 
and Wheld.). 

b. brachycladum W. Tufts deep, hr. v. di~tant. thick. straight, 1. dense. 
17 (Ho.rrell), 4,9 (Waddington), 60 n·~nls. and Wheld.), 61 (Ingham). 

c defie:rum W. La.w dense tufts; br. clos~, longly attenuate, reflexed. 48 
(Gasking and Mason), 60 (WheldonJ, 88 ( Wils. and Wheld.). 

b. paHescens "\iV. Above pale green, pale-yellow, or almost white, 
no iblue-g-reen or brown (includes v. glauco-pallens W.). 14 
(Horrell), 24 (Sherrin), 38 (Bagnall), 48 (Jones), 54 (Smit,h), 
58 (Jones), 59 (Wheldon), 60 (vVi1ls. and Whdd.), 61 (Ingham); 
02 (Anderson), 63 (Needham), 6.5 (Wheldon), 66 (Horrell). 71 
(Wheld. and Hartley), 75 (Armitage), 96 (Wils. and Wheld.). 
ro2 (Ley). 

b. laxum W. Lo,oser, softer (15 cm.); br. 1-)!lg, weak, grad. attenuate, lax 
leaved. 5 (Brig·gs), 38 (Bagnall), 40 (Painter), 48 (Whi:ehead), 59 

( Wheldon), 60 (Wils. and W.held.), 62 (Ingham), 69 (1Sta,bler), 88-96 (Wils. 
and Wheld.). 
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,:. conf erturn Wheldon. A for,m.:1 typica statura minore, ramis teretis densi-
or~bus, in-terdum ,mberecti;,, foliisque siccitate imbricatis differt. 59 
( w:Leldon and Travis), 62 (Wheldon and Ingham). 

c. flavescens vV. Straw to brownish-yellow, without grdm (in­
cludes varr. fmco-fiavescens Russ. and fusco-pallens W.). 18 
(B;.-inkman)i 59 (VVheldon), 60 (Wils. and Wheld.), 61 
(Ingham), 62 (Anderson), 65 (Wheldon), 66 (Horrell), 71 (H. 
Wheidon), 75 (Armitage), q6 (VVils. and Whdd. ), rng (Lillie), 
I. 38 (Lett). 

f. flagellif erurn Wheldon. Plan ta minor a (8 cm. alta) et graciliora, ~amis 
eapitnlorum densis, iuferioribus distantis. saepe defiexb, tenuis, fla,gelli 
form1s. Folia p.arva, acuminata plus minusve distincte squ,arrosa vel 
erectn-patentia. 60 (Wheldon}. 

d. fuscescens W. (var. ochraceum Roll.). Brown predominating 
above (includes varr. fusco-gia11cesce11s vV. et fusco-rubescens 
\V.}. 18 (Chittenden), 38 (Bagnall), 48 (Jones), 60 (Wils. and 
\V,held. ), 65 (HorrellL 88 (Cocks), rng (Lillie). 

e. atrov{ride Schl:eph. Dull dusky violet above. 

f. rubescens W. (v. purpurasc211s W.). Pale reddish-violet (not 
purple as in S. medium), wi~11out green (includes v. versicolor 
W.). 19 (Chittenden), 27 (Burrell), 48 (Jones), 70 (Ley), 71 
C\Nils. and v\Theld.), 105 (Mac,·icar). 

58 S subliicolor Hampe (1880). (S. centrale Jens .. S. inter­
niedium Russ.). 

g. virescens Russ. Grey to blue-green above, bleached below, usu. 
no yellow or brown. 6z (vVheldon ), 88 (Cocks). 

b. flavescens Russ. Straw-yellow above. 

c. fuscescens Russ. Brownish, mixed occ. with yellow; no green. 
62 (\Vheldon). 

d. subcarri.eum V/. Faded or pale flesh-red, usu. mixed with 
green or yelhw. 60 (Wils. and v\rheld.), 105 (Salmon). 

59 S. medium Limp:-. (1881), E.S. I. I. 9 (Stewart), 10 (Lett), 
30 (V\' addell). 

a. pallescens \\r. (v. a!bescens \V.). 60 (Wils. and vVheJ.d.). 

b. virescens W. (v. giaueescens Russ.;,. 60 (Wils. and Whdd.), 
65-66 (Jones and Horrell). 

a. al)breviatum W. Br. dist., shor;;, abrupt-pointed, erect or patent. 65 
! ( Jones and Hvrrell). 

b. congestum Vi7. Br. dEnse, ~hort, tuits compact, gref'n. 60 (Wils. and 
Wheld.). 

c. squarrosu!urn -vv-. Green (12 cm.); br. st,Jut, irreg. recurved, 1. squarrose. 
d. molle W. 80ft loosE tufts, blue-greo1 (10 cm.); 1. lax. 
e. imrnersum W. Floating, etong.ate, grey-green (in capit. pale viole·t); br. 

div,aric. or asc,:,ndin,g. 
f. la:rnm W. Br. longly a:tenumte-flngella,t", lax leaved. 

c. flavescens Russ. 
f. hrachuanorladum W. Densely caespit; t-r. shor,t, ascending. 65 (Jone,s 

and Horrdl). 
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d. obscurum W. 17 (Sherrin), 27 (Holmes)i 66 (Horrell), 69 
(Barnes), 109 (Lillie). 

a. juscescens W. Entirely dingy to yellowish b;:.-own. 65-66 (Horrell), 88 
(Wils. and Wheld.), 109 (Lillie). 

subf. dasymbrachycladum W. V. densely tufted; br. short. 
b. plumosum W. Floating, dusky, br. dense, patent, plumose. 

e. roseum \V. 38 (Bagnall), 60 (\Vils. and Wheld.), 65-t>6 
(Horrdl)i 69 (Stabler), 88 (Cocks), I. 34 (Hunter), 37 {Lett). 

d. squarrosulum W. 60-69 (Wils. and "'\V·held.), 65 (Jones and Horrell), 109 
(Lillie). 

b. abbrei;iatum W. 27 (Burrell), 60, 69 (Wils. and Wheld.), 65 (Jones and 
Horrell). 

c. congestum W. 60 96 (Wils. and Wheld.). 

f. purpurascens W. 14 (Nicholson), 27 (Holmes), 60 (Wils. and 
Wheld.), 62 (Ing,ham), 65-66 (Jones and Horr,ell), 69 (Stabler), 
73 (Hamilton), 88 (Cocks), 109 {Lillie). 

g. versicolor \V. (varr. glauco-purpurascens et ffovo-virescens 
Russ.). 14 (Nicholson). 16 (Horrell), 27 (Burrell), 48 (Jones), 
60 (Wils. and Wheld.), 62 (Ingham), 65, 66, 69 (Jones and 
Horrell), 97 (Ingham and ),1acvicar), 109 (Lillie). 

a. brachyorthocladum Wheld. Rami expansi breves .ascendentes Ieviter 
cumulati. 14 (Nicholson), 60 (Wils. and Wheld.), 69 (Jones and Horrell), 
97 (Ingh,am and Macvicar). 

b. compactum Wheld. Fasciculi ramorum densissimi, :rami breves ve] 
longiores, folia eorum dense imbricata. 16 (HorreH1, 48 (Jones), 60 
(Wils. 1and Wheld.), 69 (Jones and Horrell), 88 96 (Wils. and Wheld.), 
109 (Lillie). 
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