
A LIST 
01.' TEE 

F E R N S  

S I M L A  
IN THE 

N.-W. H I M A L A Y A  

L E V E L S  O F  4 , 5 0 0  A N D  1 0 , 5 0 0  F E E T .  

LlY 

H. F. BLANFORD, F. R. S. 

[Reprirzted from the .Tournal of tlie Asiatic Society of Bengal, Vul. LVII ,  Part II,  
No. 4, 1888.1 

CALCUTTA : 

PRINTED BY Q. H. ROUSE, BAPTIST MISSION PRESS. 

1888. 





A LIST 
Oh' TB E 

F E R N S  

I N  THE 

N.-W. I I I M A L A Y A  
I3 E'Y\IrEl~N 

L E V E L S  O F  4,,200 A N D  l U , . i O O  P1:l;'l'. 

[Reprinted fro m  the  Jour~~al of the Asiatic S o c i e t y  of B~.ttgul, Vol .  L Y l l ,  Purl 11, 
No. 4, 1888.1 

CALCUTTA : 

1'KlWl'YD UY a. H. EOUSE, DAP'l'lST AllSSIOh. PRESS. 

1688. 



A List of the Ferns of S i j n l r z  ~ I L  the N. TV. H i ~ ~ ~ a l a y a  between Levrla 
of 4,600 at~d 10,500 Feet.-Dy H. I?. BI.AYFORD, I?. &. S. 

[Receiv~,d May 13th ;-Itcad Jnne Gth, 1888.1 

(Will1 Plates XV1.-YXI ) 

I n  the course of my mnilller residence a t  S i l~ l l :~  during the last. ten, 
and 1nol.o particuli~rly the last five, years, I Lave availed nlyself of BUCL 
ol~l~ortunit ies as 11ave ofie~-ed to collect and examine the materiala for a 
list of tlie local ferns. The lilnits of my field of u o ~ k  have necessarily 
been determilied by considerations of ready acccssibility, and do got 
extcnd nluch below 4,500 feet on the one I~and, nor above 1U,500 fcet on 
the  other. I have, indeed, sonletilnes visited lo\ver dopes aud valleytl 
both in the neiglibou~~hood of S i ~ n l a  and in Chanlba and tile Jumnit 
valley, but my exarninatiorl of these lower levels has been too imperfect 
to  admit of my attemptiug anything like so complete a list of their fern 
flora as for t l ~ e  range of clerations between the limits above specified. 
To tlie ferns occurring betwecn 4,500 and 10,500 feet, therefore, this list 
is restricted. 

I n  lateral extension, i t  takes cognizance of that  portion of tlie S i ~ n l a  
ridge \vhioh extends from the soutll-western limits of the ststion to tile 
further side of Hntu, k distance by the Great Tibet Road of about 52  
miles, but beyoncl the immediate neighbourliood of SimL my examina- 
tion of the llill slopcs has been restricted to levels above 8,000 feet. 

A s  is well known, Sirnla stauds on that  ridge of tlie Himalay% 
which divides the drainage of the Sutlej from that  of the Tonso and 
Jumna, the former a tributary of the Indus, the latter, of the Ganges, 
and is therefore a part of the rnnin watershed of India. The outer hills, 
between Simla and the plains, are for the most part bare of forest, and 
the  absence of shade and the dryness of the  air which blows up from 
the  plains during many months of the year are eminently unfavourablc 
to  plants so fond of cool~iess and moisture as the majority of the ferll 
tribe. East  of Simla, iu the direction of the mountains, forests mere a t  
one time dense and vigorous, but for a distance of thirty miles most of 
those on the  Sirnla, ridge have now been either destroyed and cleared, 01- 

so far  masted and denuded of all their larger timber that, save where 
protected of late years, they present little more than stretches of bru811- 
wood and small coppice. A few rernnants, however, 'still csist a t  Afasho- 
bra and Mahalu ; a i d  the northern faces and summits of Kumalhori ailti 
H a t u  are still covered with mggnificent forests, which afford rich grouncl 
for fern collectors and, indeed, bot:ulists generally. 

111 the glens and valleys below Sinila, destruction has been equally 
at work ; a n ~ l  thcre can be little doubt that, 20 or 30 years ago, the fern 
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fioro of t l l i u  nrighhourllood wnR i t ~ r  ricltcr in individuals and, to Rome 
extent probably, i n  species than i t  now is. I n  1877 and 1882, in the 
course of a very ellperficial search, I obtained two or three epecies which 
I llnve since hunted for in vain ; and, in a list of f e r ~ ~ u  collooted belween 
1875 and 1877, dlawll u p  by one wlio appears to  llave been a careful and 
competent collectoi-, and published ononyrnously in the  latter year, twenty- 
two other species and varieties are enumerated which 1 lli~vo not nlut with. 
Some few of these are doubtless from citller lower- o r  Iligller levels than 
those here adopted as  limits, and one or tvvo.may be erroileous determi- 
ndions ,  but  it is very likely that  several have bitlce been oxtirl,:rted. 

The  1877 list enumerates 86 species and varieties ; rrly own, riot 

less thau 101, and i t  therefore includes 37 wllich are not ill the fornler ; 
but  20 of these wore not then described, or  a t  all events had not been 
identitled a s  Indian ferns, and aome of them may possibly have been 
included under other and erroneous names. And five of my own list I 
cousiclcr as  doubtfully distinct. It contnins, therefore, but 12 distinct 
forms, well kuowll as  Indian in 1877, mhicll escaped the fornler collector. 

The  natnes in the 1877 list which do not appcar in urine, omitting 
thoso which have bee11 changed, or  which I have rejected, are the  
f ~ l l u ~ v i l l g  :- 

' Tr~icliomanes az~riculatz~m. 
Cystopferis fragilis (a high level form). 
Cl~eilanthes i.i$fic (a low level fcrn). 
Pteris lorigipi~z?z~tla. 
rlsple~r ~ I L I ) L  heterocurpzmn. 
A. teic~rifolru~iz. 
A. L l o l i e ~ ~ a c l i e r ~ i a i ~ c ~ i i ~ .  
A. osyphy l l~~ne .  
Nepl~rotl izrrlt yracilescer~s. 
N .  tl~elypteris. 
AT. coc1~1eatu~)z ( a  low level fern). 
N. 13ru)zoninnunt (a high level fern). 
N. Barbigerzijia (ditto). 
N. sparszm. 
N. setigei,zmn (a low level fern). 
Y o l y p o d i i ~ ? ~ ~  appe?tdicz~latuin. 
P. pzrnctatu~n. 
P. aditascei~s (possibly P. fiszrnr), 
P. hien~iorrtidrt~nz. 
P. y r , o p i ~ q ~ ~ u t n  (perhaps P. ricula). 
P. j u g l ~ l d  i fol i t~rt~.  
Gyw~v~oy~a?nl)ze tolla. 



Of these, T. a~iriculat~~rn,  P t .  lo~~gipiniaula, Asp. l~eIeroca~~)um, A. 
te~auifvlium, Nepli. g~wilescens, N. setiyerltm, Pol. ulye~~diccilatri~~t, &lid 
Y. I~ier~z,iv~ztirle~t~,~. are not known from tlle N.W. IIirnaLaja, and Agpl. 
Uohe)~nrlce1~iut~1~1,~ uot from Norttieri~ J~ ld i i~ ,  nnd some a t  lcnst prolal,ly 
rest OII erroneous identifications. Cyst. fr.ugilis, Clbeil. r~Lfi~, Arv1~. ( .OC~L/VU- 

~ Z L I I L ,  N ,  I ~ ~ U I L O I ~ ~ U ~ L Z L ~ Z ,  a ~ i d  N. burbigeru)~~ are quoted eitllel- from lligller 
or lower levels than t l l0~0 of my l id .  The others may eilller have dis- 
appeared of lato years, or, if titill existing in the neighbourhood of Simla, 
they have escaped my notice. 

In the nome~iclature of myelist ,  I have generally followed Mr. 
Clarke's review of the ferns of Noi*thern India, read before the Lin~lxxn 
Society in June, 1879, and published in their Transactions ; and I am 
indebted to Mr. Clarke and Dr. King for the ideutifioatioi~ of some forms, 
especially the Uiplazitiins, three of wllicli I give or1 Mi-. Clarke's anthority. 
I should myself have consiclel-ed tllese as mere fol-rns of Asp polypodiui- 
des, or perhaps r a t l~e r  Asp1. r~?nbrosu)n. I n  a few cases, I hare v e ~ ~ t ~ i r e d  
to depart from Mr. Clal-ke's views, dividing specific~lly f o ~ ~ i l s  wliicli 110 

has associated, and associatiug others which he  ha^, altho~igll with doul)t, 
enumerated under different specific names. The followiug are the  
principal instances :- 

Adiantun~ Edgeworthii is recognized as specifically distinct from A .  
caztdatz'm. Col. Beddome has suggested the separation, aud I fully 
concur with him. 

Two varieties of Clieilanflies .fari?wsg are separated from the type 
and so named. And Cl~eilanthes Dalhousice, as well as Cheilaizlhes ulbo- 
ma~ginata,  are recognized as good distinct species. I have collected both 
largely and find then1 to bo constaut forms with no tendency to gra- 
duate into CIL. f a~ . i~~osa .  

Wallich's Aspleniunt ( A t h y . )  tenii[frons is separated from A. n i g ~ i ~ e ~ ,  
the  habit, elevation, range, and character of the habitat of the two being 
quite distiuct. 

Mr. Clarke's Aspl. Jilix fmnzina, var, polyspora has since been recog- 
nized as identical with A. Brongniart's Atlryr. Scliimperi, to which I have 
therefore referred it.  

Wallicli's Atllyr.pectinatu~)t, which Mr. Clarke treats also as a variety 
of A.$liz fmnzina, is also separated. I t  has a creeping root-stock and 
in other charactera is sufficiently distinct and characteristic. 

Mr. Clarke's Neph.Jilix inas, var. normalis passes by such indefinite 
gradations into the form which lle identifies with N.  rigidun~ tliat it is 
impossible to separate them. ~ h i s ' a ~ ~ e a r s  to have heen more than sur- 
mised by Mr. Clarke himself. 

The Simla fern which has been referred to Neph. canuaz, J. Smith, 
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is inseparable from AT. pwolixu~n, as also Mr. Clarke sllspccted ; I learn 
fl-on~ Mr Ual;c:r t h t ~ t  the o r i g i ~ ~ i ~ l  tlc~bitat of tllc tyl)c is ultknowll, anti tile 
Siulla fei-11s do not cc>l.~.cspol~cl will1 i t  vcly closuly. rV. ib t h ~ ~ c -  
fore omittetl f;onl luy list. 

Lastly, I follow Col. Ucclclouo ill bcpu~batiug 1301yl?otlirt,tr .sirt~!,l~,x 
from Pol. 1irreat.e. Tile former is a thin-fi~or~cled, orniilc~ntly pcrisllable 
fern mllich shrivels up ancl disappeal-s wit11 tlle first bycat11 of tllc clry 
nortllel*ly mind. T h o  latter is a thick coriaceons f c r ~  wllicl~ s i ~ t ~ p l y  rolls 
UI) its fronds a t  the ertd of the rains arld wilits till tlle claml) air ; I I I C ~  I ' .I~II 

of tho folloiring monsoon once moreg ultrolls t l ~ e m  :111(1 r e s t u ~ . ~ , ~  tllcir 
torpid vitality. P. c l ( ~ t l ~ ~ u t t ~ ~ ~ ~ ,  Clarke, is a thircl allied, but  quite dis- 
tiuct, species very abanclixnt in Simls. 

Tllore are a few other cllailges tltnt, as tlle resulb of 1113- own ex- 
perience in  the field, I should be inclitlcd to m:~lce, but I llave 18efrui11ed 
in deference to Mr. C1:~rke's wider l;lu)\vle~ljio. 

I t  is mncli to be desit.etl that  botanists slloulil ag18ee to some general 
rule to regulate specific distinction in deizlil~g with forms so variable and 
yet presenting so few marl~etl characters as ferns. A t  present, the prac- 
tice of different dcsct~ibel-s is by no means uniform, and that  which cach 
follows is g c ~ l t . r a l l ~  to be gntllered only by inference from the results of 
his work. The rule which I have formulated for my own guidance is 
that, when twc, sets of forms which can readily be distinguished apart  
occupy the  same or contiguous areas (if as far  as is lrnown they are not 
linked by intermediate forms either in  these areas or in the interval be- 
tween them), they should be recognized as distinct species, and such dis- 
tinction would not be invalidated by the existence of a form possessing 
intermediate characters in some fa r  distant region. On such grounds 
I base the separation of Cheila~rthes Dnll~oz~sicr! from Clreilu~zt 1~es jizritt osn, 
and Arlinntr~nt Zclgeworth ii from A. cnirtlatzma. 

I attach much importance too to rnarlced differences of habit snch as 
have been noticed above in  the case of Yolyyodit~~)z litleare and P si~lz- 
p l ~ x  (in this case, Ilowever, the two forms ]lave a different venation 
a l ~ o ) .  And especially when these are accompanied with equally marlied 
differences in the characters of the  habitat and the range of olevatiou of 
the contrastecl forms. Thus Asple~~iunz teizuifrons differs from A. I L  j r i -  
pes, not only in the manner of its gl-owth, and the form and texture of 
the frond, but i t  is restricted to levels below 7,000 feet and the imme- 
diate neighbourhood of streams; whereas A. ~ri!l~ipes grows or1 well 
shaded hill slopes, only a t  elevations above 8,000 feet. I n  al! these cases 
no intermediate forms are mct with: 

The followii~g is a numerical gefieric summary of the species and 
varieties enumerated in this list. 
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~ V U I I ( / ~ L U  
Uiclisotr~ 11 

[l't~icliur~rcc~re~ 
Duuallia 
Adiut~t U ~ I '  

C'l~eilant\~ea 
Ottyckiuttr 
Cryytoy r u m ~ r ~ ~ .  
Yterig 
Wood~aartlia 
Asplclr i u i ~ ~  
Asyicliut~~ 
Nrphrotliti rn 
Oleandra 
Pol!ypud il~qn 
Not11 o l ~ v ~ a  
Gylnnogranzme 
Osn~ut~da 
Ophiogloosu~)~ 
B o t r y c 1 ~ ' i ~ ~ t ~  

Total 

List of Ferns collected i9, the Neighbourhood of Bimla bebwwu the 
Levels of 4,500 a l ~ d  10,500 Feet. 

1. WOODSIA ELONGATA, Hook. 

Common on Kumalhori and Hatu, above 9000 ft. A t  Bagbi, a t  the 
eastern extremity of Hatu, i t  occurtt as low as 8,500 ft. 

2. DICKSONIA SCADRA, Wall. 

B L e .  Found only a t  5,800 and 6,000 feet below Simlrt. 

3. TRICHOMLNES l3IPUNCTATUM,  PO^. 

Not common. My highest is 6,500 feet. Also on damp rocks and 
trees below Simla a t  5,500 and 5,800 ft. 

4. DAVALLIA (LEUCOSTEGIA) IMYERSA, Wall. 

Very rare. Mentioned iu tho 1877 list. Thc only speci~uen 1 
have Been is o, barren frond found by Col. Collott a t  5,600 f t .  
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5. DAVALLIA (LISUCOSTEGIA) P U L C H R A ,  Dou. ~ p .  ' 

The t,ypical fornl, distinguished by its red ~*aclliu, obtuse segnlel~ts 
and ovate scales of the rliizolne is abunda~lt  or1 trcerr on I<urnulllori 
and Hatu abovtl 6,50b ft . ,  but does not occur lower. 

6 .  DBVALLIA PULCIIRA, var. psett(locystoptsriS, Kunze sp. 

Very abunclant on trees a t  Sinlla between 5,500 aucl 8,000 ft. I t  
is to be n e t  with only in the ~ i i n s ,  and blalicl~es aud s111.ivelu up with 
tlrc first ilorthel-ly winds, about the bcgin~ling of Sel~telnbe~', cxcel~t 
in clamp ravines, where i t  last8 a few weeks latern. 

7. DAVALLIA (STENOLOMA) CEINRNS~S, Swartz. 

Hare. I n  two ravines below Chota Si~rlla at  about 5,000 ft. 
Clarkc quotes it from Kuniaou ; but i t  is rare a t  hlussool.ie. 

8. ADIANTUM L U N U L ~ T U Y ,  Burm. 

At 4,500 ft. in the Sainal valley below Simla, but a t  no higher ele- 
vation. It ranges over the plai~ls of India in damp places. 

9. ADIANTUAI CAUDATUY, L. 

Conllnon in damp situations by streams from 5,000 ft. downwards. 
Abundant in the Doous aud Sivalilrs. 

10. ADIANTUJI. EDGWORTLIII, Hook. 

Found in situations similar to tlie preceding, but a t  highel. levels. 
It is not common, but I have gathered i t  in several ravines below Silnla 
up to 6,000 ft. 

Con~mon on damp rocks by streams below 6,000 f t .  I n  the arid 
clinlate of Belucl~istan, i t  grows in the subterranean water-courses (term- 
ed kn,ezes) used for irrigation. 

One of the conlmonest and most abundant ferns of Simla, coveriug 
banks and grouud i n  shady places, and ranging from -4,500 ft. 
up to the top of Hatn a t  10,500 ft. 

It varies ulnch in cutting, being either 2- or 4-pinnate. Also in 
the shape and size of the ultimate pinnules, which vary from narrowly 



cuneate to rhomboitlal and tran~vereely elliptioal, being broad?r thrin 
deep. Both seriee of forms occur tl~roughout the range. The bori are 
generally orbicular reriiform with a deeply notched margiu; but bolue- 
times oblong wit11 a straight luargin. 

13. ADIANTUM PEDATUM, L. 
Rare. I have found it only on the north face of Hatu, a t  elevatious 

of 8,509 and 10,000 ft. This last is nearly 1,000 ft. higher than Clarkc'~ 
and Beddome's highest asrrigned range. 

14. CI~EILANTIIE~ BUBVILLOSA, Hook. 

Chiefly above 8,000 ft. But .I have found stragglers as low es 7,300 
ft. on Jako. I t  is common in the neighbourhood of Metiaua and 
Nagkanda, on tho bank by the rodside. 

Quite distinct from 0. farilaosa, end subject to little variation. I te  
range is from 7,800 ft. to the highest visited (10,500 ft.). Pine speci- 
mens are to be found on Jako, though not common. It is more abu~idaut 
on Kumalhori and Hatu. 

It appears to be restricted to the Himalaya, and ie most abundr~ut 
in the N. W. Himalaya. In  Sikkim i t  appears tro be rare, but Sir J. 
Hooker gathered i t  a t  10,000 ft. on Lacheely, and Mr. Levinge fouild i t  
growing plentifully on Sinchal close to aarjiling a t  8,000 ft. ITe agrees 
with me as to its specific value. Tho following is a description of its 
distinctive characters. 

Stipcs 2 to 4 ins. long, shorter than the frond, naked or with a few 
lax spreading scales near the base. Fronds 6 to 9 inches long, 2 to 4 
inches broacl, acute lanceolate, without white powder a t  any stage of 
growth. Lower two pairs of pinnre subequal. Segments narrow. Lines 
of sori interrupted a t  the sinus. Involucres even, crenate or toothed on 
the margin, hardly lacerate. 

16. CHEILANTBES ALBO-MARGINATA, C. B. Clarke. 
Very abundant in and around Simla, covering the roadside bnnks 

and old stone retaining walls. Range from 4,800 ft. (my lowest) up to 
8,500 ft., above which i t  is replaced by Ch. Unllbousica. Like that species 
it appears to be restricted to the Himalaya, and chiefly to the N. W. 
Himalaya, though I learn from Mr. Levinge that his native collector 
brought him a specimen from the interior of Sikkim. A Cheilanthes 
which oocurs on the Khasi hills, also Mount Abn and the Nilgiris, nuzl 
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has bec~i rerrrrrtl to this sllecies, is that which I dcscrilo below as Ch. 
~ ~ I . ~ ~ L o s ( I ,  var. (itt~eps. Tlie following is a description of C'. cllbo-marginah, 
which is well represented in the figure Plate 52 of Mr. Clarke's Review, 
except that the scalirless of the costm and veins is not fully shown. 

Stipes 4 to 10 ins. long, generally shorter than the frond, bearing 
throughout dark linear lanceolate scales with pale trnr~slucent margins. 
Similar scales extend to tho primary and secondary rhachises and costs. 
Fronds up to 11 inches long, acute deltoid, under surface paked 01, 

in the young state, and in the small frolids that persist tl~rougll the 
dry season, .thinly coated with yellowish white powder. Lowest 
pair of pinnce generally the longest. Segments oblorlg. Lii~cs of 
sori ~carcely interruptcd a t  the sinus. Margins of involucres highly 
lacerato. 

It is always readily distinguisliable from other allied forms by the 
presence of scales on the veiuv and costs, and by the highly lacerate 
involucres. 

17. CHEILANTHES FARIKOSA, Kaulf, var. typica. 

This is very abundant in the Sivaliks and Doons and in  the deeper 
valleys of the outer Himalaya up to 4,000 ft. In  the neighbourhood of 
Simla, i t  may be found as high as 5,000 ft., above which I have not met 
with it. The fdllowing characters distinguish it from other allied forms. 

Stipes up to 12 ins. long, generally longer than the frond, deep 
red brown, naked or with a few linear scales, near the base only. 
Frond deltoidly lanceolate, acute to ncuminate, up to 8 ins. long and 5 
ins. broad, always thickly coated beneath with white powder. Lowest 
pair of pinns  always the longest. Segments narrow. Sori continuous 
round the sillus. Margins of involucres entire, uneven or toothed, not 
lacerate. 

This form ranges all over India. I have collected it a t  Pachmari 
a t  3,000 ft., and I have specimens from the Khasi hills a t  3,000 and 5,000 
ft., and from the Nilgiris up to 6,000 ft .  

18. CHEILANTHES FARINOSA, var. anceps* nov. 

This has been frequently confounded with CIL. albon~argi~~ata.  I t  
appears to have as wide a range in India as the typical variety. In  the 
North-West Himalaya, i t  has a well defined, but resti-icted, range of 
elevation, viz., from 3,500 to  6,000 f t  , and is common below Simla 
between 4,500 and 5,000 f t .  I t s  characters are as follow :- 

* This was described as C. anceps in a paper entitled, 'The silver Ferns of Simla 
and tteir Allies, read before the Simla Natural History Society, June 25th, 1886. 
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Stipes t.liick up to 8 i u ~ ,  long, little longer nl. ~hort4.1 than the 
frond, dark cheetnut to almost black, bearing, generally tl~roughout, dark 
linear lanceolate scales, with pale m a r g i ~ ~ s ,  which often extend to the 
principal rachis, but riot beyond. Frond lanceolate to oblong lauceolate. 
Under surface always thickly coated with white powder. Lowest two 
or more pairs of pinnm subequal, rather distant. Iuvolucree narrow, 
with touthecl or lacerate margins. 

Readily distinguiehed from the typical form by the shortness of tho 
lowest pair of pinum, and the greater extension of the scales. I n  large 
well grown fronds, the lower three or four pairs of piune are nearly 
equal, and tho form of the frond approaclies tbat of Ch. s1~Dvi1lua.u. 
specimens collected by Mr. Clarke in the Khasi  hill^ present the snlne 
characters as those of tlio N.-W. Himalaya. I have speciruenv allso 
from Mt. Abu, collected by Dr. King, and from the Nilgirie a t  4,WU ft. 
and G,OOU ft., collected by Mr. Gamble. 

19. CHEILANTIIES YARINOSA, var, grirea* nov. 

This is an  alpine form which I have met with only between Nig- 
kanda and Bighi  a t  €,300 to 8,500 ft. Mr. Gamble has collecled i t  on 
Sinchal near Darjiling a t  8,000 ft. 

Stipes slender, 2 to 6 ins. long, light brown, naked or bearing a few 
th in  brown and translucent lanceolate scales (not whit: margined) near 
the  base. Fronds dimorphous. One form narrow bnceolate 4 to 5 ins. 
long, 1+ to 2 ins. broad, thin papyraceous. Lower 3 or 4 pairs of pinnm 
sub-equal distant. Under surface thickly coated, upper surf;~cc sprinkled 
with wliite powder Segments narrow oblong. The other forru ovate 
lanceolate. P i n n s  close, triangular. Lower two pairs equal. Both 
forms fertile. Involucres as in typical variety. 

These last five forms of Cl~eilanthes form a natural group, probably 
descended from the  same parent form. C .  Dalhousim and C. albonzar- 
ginata are sufficiently distinct to be regarded as species. The two last 
enumerated approach the typical form more nearly and may convenient- 
ly be treated as varieties. Wi th  respect to the dimorpl~ism of var. 
grisea, it mould appear that  t he  typical variety sometinles sbonrs a 
similar tendency, as Mr. Clarke has communicated to me specimens 
from Shillong which he has noted as vrtr. subdimoryha. 

20. ONYCHIUM J A P O N ~ ~ U M ,  Kunze. 

The type form is very rare a t  Simla. It has been found near hhs -  

* Originally described as Cheil. gvisea, uob. 
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11ol)l.a a t  al)oat 6,000 EL. 1 have gathel-etl it also irl tllc I t t ~ v i  vt~llug 
near Cllamba, a hundrod milus fultllel- to 1111: nort11-weal. 

This is one of the commonest Sinlli~ f e r l ~ ~ ,  growing abu~lclalitly, on 
the ground, both in forest and on the open Ilill side. I t  has e creel~iug 
root-stock. I ts  range a t  Simla is fronl 6,000 to 9,000 ft .  

22. CRYPTOGBAMI~E CKISPA, R. Br. 

On rooks by the roadside between Nhgkanda and B1ighi a t  about 
8,300 ft. 

23. PTERIS CRETICA, L. 

Very abundant in certain parts of Simln, especially on tho Sutlej 
side of the spur, between 5,500 and 6,500 It. It disappears above 8,000 ft. 

'24. PTERIS LONCIFOLIA, L. 

This is a fern of the plains, abundant in and about Calcutta. I 
have found it below Simla a t  4,800 ft., but this is above its ordinary 
range. - 

25. PTBIS QUADRI-AURITA, Retz. 

Tolerably common in damp sheltered places up to 8,600 ft . ,  which 
is a higher range than that given by Clarke and Beddome (7,000 ft.). 
The Simla form is pretty constant. I t  has 14 or 15 pairs of sub- 
opposite p inns ;  either the lowest only, or the lowest 3 or 4 pairs 
bipartite. 

26. PTERIS EXCELSA, Gaud. 

Very rare. Apparently restricted to well shaded spots by the mar- 
gin of streams. I have collected i t  in two places a t  5,500 and 5,800 
ft., but I have not met with i t  during the last four years, the original 
sites having been devastated by mood-cutters and cattle, or exhausted 
by collectors. 

27. PTERIS (PIESIA) AQUILINA, L. 
This world-wide fern occnru down to 5,500 ft. below Simla, and i t  

ranges up to between 9,000 and 10,000 ft. Very common a t  8,000 ft. 
along the Great Tibet Road. 
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Common on stoep, well shaded banks, cloee to stream, below 
5,500 ft. 

29. ABPLENIUM ENBIFOBYY, Wall. 
Very rttre. I have not met with i t  mgeelf, but i t  is mentioned iu 

the anol~ymous 1877 list, and was fouud last year by the late Col. 
Croolinhank noar ULglii a t  about 6,000 ft. 

30. ASPLENIUM ALTERNANS, W:~11. 

Very common ou roclis and stony banks from my lowest levels 
(4,500 ft.) up to about 8,000 ft. The largest fronds I have seen do uot 
exceed 9 ius, in leugtl~, whereas I have specimeue from Sikkim, where 
Clarke says it is rare, fully one foot long. 

31. ASPLENIUY TRICHOMANEE, L. 
Also a very comn~on fern. Pouud in situations sidilar to the pre- 

ceding from 5,000 up to 9,000 ft. 

32. ASPLENIUM LONGIFOLIUM, Don. 

Found growing on rocks, by streams, in well shaded ravines below 
6,000 ft. Clarke and Beddome give the range a t  6,000 to 8,000 ft., but 
I have never met with i t  above 6,000 ft. I t  ia nowhere a cornmoll fern. 

33. AEPLENIUY UNILATERALE, Lamk., var, udurn, Atkinson. 
I know of only one locality near Simla for this fern, viz., below the 

Chadwick falls a t  5,800 ft. The normal form does not occur a t  Simla. 

34. ASPLZNIUN LACINIATUM, Don., var. depaupe~ata, Clarke. 

Not common. Found in the same localities as A. longifolium 
and in similar situations. Mr. Clarke describes this variety as Laving 
small fronds, and Col. Beddome thinks i t  is ouly a starred form. I n  
general, the fronds are small, not exceeding 6 or 7 inches, including the 
stipe. But I have specimens, differing in no respect from these except 
in  size, which are over 12 inches in length, equal to the average of the 
planicaule variety. 

35. ASPLENIUM FONTANUar, Bernh., var. exiguum, Bedd. 

Rare in the neighbowhood of Simle. I have found it on rocke at 
6,800 ft. end 7,500 f t .  
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36. A s r r , ~ ~ r u b i  VARIANS, Hook. ancl Grev. 

Not nncomnloli, but nowhero abundant. Ranges fro11 4,800 f t .  u p  
to 10,500, a t  which elovatiori it was gathered by Dr. Watt  on the tcrp of 
Hatu. 

37. ASPLENIUM (B'PIII'RIUN) ~ K ~ N S O N I ,  Clarke, var. Aitdersoni. 

Abnndant in certain places on Hntu and Kurnnlhori a t  elovatione 
of 8,500 ft. and upwarcls. Grows 011 tho ground uudcr trees, not in 
thick shade. 

38. ASPLENIU~I ( A ~ ~ E Y R I U ~ I )  THELYPTUHOIDES, Michx. 

Abundant about NBgkanda 18,500-9,500 f t  , covering the hill-sido 
in the forest with circular tufts of frolids from 2 to 3 ft. in  leiigtli. 

39. ASI'LENIUJI (&HYR:UM) ?dACROCARPUbl, Hook. 

Very r a r o  I have never met n i th  i t  myself. But i t  was col- 
lected last year by a Simla resident a little below the Simla bazar, I 
believe, about 7,000 ft. or rather lower. 

40. ASPLENIU? (ATHYRIUM) ~IACROCARPUM,  var. Atk,insoni, Hkr.  & Bkr. 

Also very rare. I have found i t  only a t  the Chadwick falls a t  5,820 
ft., and not a t  all during the last two or three years. 

41. ASPLENIUM (ATHYRIUM) SCLIINPERI, A. Br. 

A. $lin fmminu, var. polyspova, Clarke. 

This species, hitherto known as such onry from Africa, is iclelltical 
with the fern described by Mr. Clarke under the above synonym, as 
identified with his type in the Kew herbarium. I t  is one of the com- 
monest and most abundant of the Simla ferns in the rains. It covers 
the ground beneath the oak trees on Jako and Mashobra hill, and the 
more open glades of the Elysium spur, and i t  ranges from the bottom 
of the Jaru-ka-nil ravine (5,500 ft .)  to the top of Hatu (10,500 ft.). It 
occurs also a t  Mussoorie, but I have seen no specimens from any place 
further east. Mr. Clarke gives its range as from Kumaon to Chumba. 

Except in the width of the fronds, which vary from lnrioeolate to 
deltoid lanceolate, the characters are very constant. Large specimens 
from Nigkanda are 2-pinnate. I t  is readily distinguishable from 
other Athyria by the creeping root-stock, combined with large horse-shoe 
shaped sori, and by the basal portion of the stipe being of a deep purple 
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colour, wit,h 111-own lanceolate scales. Also by tho greatly reducud 11ai1 
of basal p i ~ ~ n s .  

42. A~PLENIUM (ATHYRIUM) NIQRIPEB, Mett. 

The typical form of this fern is common on the partially shaded 
banks and hill tiides, ou the northern face of Kumalhori aud Hatu, a t  
elevations between 8,000 and 9,500 ft., but not nearer Simla. There arc 
rarely more thac 2 or 3 fronds on the rhizome, and they are firm io 
texture aud, in general, nearly as broad as long. 

43. ASPLENIU~I ( ~ H Y R I P M )  TENUIFltONS, Wall. 

Mr. Clarke regards this as merely a form of A.  wiyr&es. In  this 
view I cannot agree with him ; ditfering as it doeo so greatly in h b i t  
and habitat, while neither cxhibits a great range of variation. It is 
restricted to well shaded ravines, growing in the beds of streams a t  
olevations below 7,000 ft. The frouds, numbering 4 or 5 or more, form e 
circular tuft on the short erect rliizome. They vary in form from ovate 
lanceolate to acute lanceolate, and the width of my broadest specimen 
is less than half the length of the frond ; in the narrowest i t  is less than 
one-fourth. The texture is thin and the upper surfaces of the partial 
rhachises and costrs bear long glandular filaments. The colour of the 
frond in the fresh state is bright green, forming a Ceautiful contrast 
with the delicate pink tint of the rhacliis and stipe. It is no doubt 
near A. Clarkei, and apparently grows in similar situations, but the 
fronds are broader and never root at  the ends. 

44. ASPLENIUM (ATHYRIUY) FILIX F ~ M I N A ,  Bernh., var. dentigera, Clarke. 

Abundant on the northern face of Hatu and Kumalhori between 
8,500 and 10,000 ft. The fronds grow in a circular tuft from an erect 
rhizome, attaining a length of 2 or 3 feet. 

45. A. FILIX F ( E M I K A , , V ~ ~ .  retusa, Decne., suhvar. elongata, Clarke. 

I name this form from Mr. Clarke's type in the Kew-herbarium. 
Many of the sheets so marked by him are from the neighbourhood of 
Simla. This fern is abundant on Kumalhori above Blatiaua up to 
10,000 ft .  Also on the roadside between Theog and lfarti ina a t  8,000 
ft., growing chiefly in rock crevices. The stipes are densely tufted on a 
decumbent root-stock ; the fronds generally drooping. In mode of growth- 
and indeed in most of its characters, it differs 60 greatly from the preced, 
ing that it should, I think, be distinguished as a species. 
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Not uncommon in  damp ravines below 6,000 it. I t  l i a ~ ,  as a rnlc., a 
creeping root-stock, but the stipes aro sometimes, thougli rarely, tufted. 
Thc pal-tii~l 1.11ncl1ises and costre bear glandull~r filarnuuts like A tenchi- 
fro~is. I t  ranges down to a t  lenst 4,500 it,., gel~er;tlly growing near 
streams, and I havo found i t  as high as 6,000 ft., or 1,000 ft. higher than 
Clarke's highest assigned rango. 

47. ASPLENIUM ( D I J ~ L A ~ I U ~ ~ )  JAPONICUXI, Thurib. 

Rare. I have found i t  only a t  the Chodwick falls a t  5,800 ft. 

Plato XVI. 

I give this on Mr. Clarke's authority, who identified my specimens 
the remark that " they are A.  to??ent,izbn~ exactly as we have it in 

Sikkim." For my ow11 part, I had regarded it as merely a simple form 
of the next following species, growing in exactly the sarno situntiorls. 
It is rare, as I have met with it twice o~ l ly  nt elevations of 4,500 f t .  and 
5,800 ft. 

Anlong boulders in the beds of streams below G,000 ft., a D i p l n z i ~ ~ ~ n  
large bipiunote fronds is common ill all the valleys aro~uid Silnla. 

The cnudex is not erect bat decumbent with tufted stipes. My impres- 
sion is, and always has been, that, despite some ~nriation in the l o r u ~  of 
the segments and the length of the sori, they are all of one species. But 
Jfr. Clarke, whose much wider experience gives him an authoritp to 
which I cannot pretend, has examined my collections with the result 
that, in addition to A. to~.rentil~m and A.  polypodioides, fere typica, he 
identifies the two following. 

50. ASPI,~XIUM (DIPLAZIUI) LATIFOLIUM, Don. var. polymorpha, Wall. sp. 

Plate XVII. 

Prom three localities varying from 4,500 ft. to 6,000 ft. 

51. ASPLENIU~I LATIFOLIU81, var. frondosa, Wall. sp. 

Plate XVIII. 

From two localities a t  4,500 ft ,  sncl 5,500 f t .  respectively. 
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52. A R P L E N ~ U M  (DIPLAZIUY) MOLI~IUAUDA'I'CM ? Wall. 
This idenlitiorttiou is open to some doubt. The oulg specimens I 

have were collected in 1877 aud 1882, a t  elevations of 1,500 ft .  and 5,UlIO 
f t  , aud are without rhizomes. .Both Dr. K i l ~ g  and Mr. Clt~rlie H1.e of 
opinion that they are pi-obably this species, and it certaiuly occurs 110 

fal.l,her oE than a t  Mussoorie. I include i t  therefore prori~ionally in 
my list. 

53. ASVIDIUM (POLYBTICMUN) AUP.ICULATUM, L., vnr. cmpitosa, Mrt1lL 

Very rare witlliu my 1i111its of ele\~at,ion and area, tllougl~ i f r .  
Clarke gives its range a8 from 4,000 to 6,000 ft. I have fouud it bu t  
once a t  4,800 St. 

54. ASPIDIUM (POLPSTICHUM) ILICIFOLIUM, Don. 

1 am very sceptical as to the clnini of tbils fern to specific rank. 11 
appears to me to be an alpiue form of A. aettleutz~itz, wliich gt-ows 011 

rocks, and graduates .into var. rufo-burluta. I believe Mr. Clarke aud 
Col. Beddome hold the same view. Very characteristic ~pecime~ls of tLu 
siuiply pi~lnate form occur on the rocks about Ndgkauclrt betwoen R,(JOO 
and 9,000 it., and small specimens may occasionally be fouud a t  N~rlrasu 
nd Mashobra a t  about the same lowel. level. The bipinnate form, which 
forms the first step of the passage into A. aculeatutu, & common a t  the 
same elevation. 

55. ASPIDIUM (POLYSTICHUM) TROMSON~, Hook. 

This is rather a rare fern. Col. Collett has collected it as low as 
7,500 ft., and I have met with it myself a t  two or three localities ~ ~ U I L I  

8,000 to 10,000 ft. 

56. A S F I D I U ~ ~  ( P ~ J , Y ~ T I C H U M )  ACULEATUM, Swartz. 

Common; ranging from the lowest to the hiellest level visited 
(4,500 to 20,500 ft.). The low level forms differ from the higher i u  
having the stipe and rachis clothed with dark hair-like scales, without 
pales ; wliereaa those above 8,000 ft. have thin pale linear scales sparely 
intermingled with dark brow11 pale?. 

57. ASPIDIUM (POLYS~ICHUM) ACULEATUM, var. lobata, Hook. 

A t  all levels, but not common. 

58. ASPIDIUM ACULIATUM, var. rufo-barbata, Wall. 

From 5,000 to 9,500 ft. Colnmon from 6,000 to 8,000 ft. 
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.59. A S ~ I ~ I I  U N  ( ~ ' O I , Y S T ~ ~ ~ I I  1 1 ~ '  I'RI:SI*,~YV,V~AY U ~ I ,  \V;tl l  

Abnndarit 011 l l ;~tu ,  : _ . ~ v ~ v i t ~ ~ ,  ;I, ([,.rlst-! ulas~(.s U I I  tllc! l ~ i l l  sidc Ile- 

tweon 9,500 al~ci 10.5UU I't. ; :~wsoui:~t~!tl \vitl~ .-I. jiliz ~ L I , I I L ~ I L U ,  var. 
rlej~t.ige?.u ; N. ji1l.t: j~ius, \ t~ r .  c l t c  C~'l(lr~fo1~it~1~~1, 'kc. 

Very rare. Tho one or two k~lown localities aro rocky ravines 
between 5,000 aud 6,500 ft. 

61. Ne~~~nooirrnr (L.is,rrte~) pKoLlsu.\r, Bnlccr. 

Common iu ravines I)rlow 6,000 ft .  1 illclutle 1ierc:willl the fol-ms 
from Sinile that have bceu rcferrcd to N .  cta~rlo)~, t l ~ c  tyl't: o f  wl~ic.ll is a 

specimen of unknown origiil, glSowu a t  Kew uud h : ~ ~ i ~ i g  snbll;~~lr~i~lUI  SOL.^. 

62 NEPHRODIUM (LASTREA) F I L I K  BIAS, Richd , var. ~~or~nal iu ,  Clarke. 

One of the conlmonest ferlls in  and about Simla, in partially shaded 
spots, a t  all elevations above 5,000 ft. Above 8,000 ft., the stipe and 
~ a c h i s  become more scnlcy, the pinnules nore acute a i ~ l  deeply cut, the 
frolld being sub-tripinnnte. These arc the forms referred by Mr. Clarke 
to N rigirlzr)nt but there is a complete passagc from tllc simpler to the 
more compound foi*ms. All have the nnder surface of a pale bluish 
tint, which distinguishes them from var. l i ~ a ~ g i ~ ~ a t n  a t  lower levels. 

63. N ~ ~ a n o ~ r n a f  FILIX NAS, var. yate~,tissii~ea, Wall. sp. 

Only the sm:tll forni mentioned in Mr. Clarlre's review occurs in 
the neighbourhood of Simla, and this oiily a t  elevations above 8,000 ft. 
I t  is not uncommon about Nigkanda and on Hatn, and seems to pass 
illto var.$brillo.sa, to which, as pointed out by Col. Beddome, i t  is nearly 
allied. 

64. NEPHRODIUN FILIX MAS, vai-. jbrillosa, Clarke. 

Very abundant on Kumalhori and Hatu above 8,500 ft., ranging up 
to 10,500 a t  least. 

65. NEPHRODIUX FILIX MAS, var. Schin%periana, Hochst, sp. 

Rare bekw 7,000 ft., but very common, and i u  places abundant, be- 
tween that and 9,000 ft. on Jako, Jlashobra, and Mahasu hills, and along 
the Tibet Road about M a t i i ~ ~ a  and NJgkinda, in situations similar to - 
those of var. morntalis. I t  attains a large size, fronds of 2 and 3 ft. being 
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not rare. I cannot & p e e  with Col. Beddome in regarding this as pass- 
ing into var. q~tu,y.i.t~ata. On tho contlxry, I sl~ould be iuclined to regard 
it as specifically distinct from all varieties of N .  jtilir man. 

Clarke gives the range of this fern as from 6,000 to 9,000 ft .  
At  Simla, according to my experience, 6,000 f t .  is the higher, lrot tile 
lower limit, and all the bipinnate forrns allied to N. jilix ?Itas that I 
have collected a t  higher elcvatious are those above referred to under vur. 
qzo~~1ra2is. The fern here rcfcl-red to appears to be identical with the 
N. eloi~gatu?iz, from Soutl~crn India. I ]lave collected i t  in several valleys 
Lelow Simla between 5,000 and 6,000 ft., end below Mussooric wid 
Dalhousie a t  about 5,000 ft., or rather lower. It is generally fou~ld in 
wooded ravines in the ililmediate ~lcighbourllood of strearm. I t  doe n 
not seem to me to be very near any variety of N .  filia: nras. I t  differs 
from the compound forms of var. ~rornzalis by its more herl~aceous 
texture and darker colour, never having the pale bluish tint of the 
under surface so characteristic of that and other varieties of N. j l i r :  
mas. . 

In  the dry state, when much of its cl~aractoristic habit is lost, i t  
bears fiome resemblance to the high level ferns ~nelerred by b11*. Clal-lie to 
N. rentotu~iz, but I cannot admit any close affiuity. There is an interval 
of 2,500 ft. between the upper limit of the present form and the lower 
limit of N. re~nottri~t.. Although some specimens of the two reselnble 
each other in shape, in general, tliose of var. nrargitaata are broader and 
less oblong. Tlieir texture is thicker and their cutting though similar 
in character is coarser and larger. N,  ~~targi trata never bears the black 
scales which are abundant on the stipe and rhechis of N. rc~notzinr. The 
veins are more prominent and the sori less close to the midrib. 
Although these characters, thus stated iu detail, are doubtless critical, 
taken all together they constitute a difference of hnbit which, in cou- 
junction with the difference of range, seems to mo to indicate specific 
distinction. 

67. NE~TRODIUI~  (LASTREA) REJIOTUM, Clarke. 

I adopt Mr. Clarlie's name for this fern, without implying acqui- 
esence in the view that i t  is identical with the European prototype. The 
fern here referred to is common about Nigkanda, a t  elevations between 
8,300 ft. and 9,500 ft., but does not occur nearer Simla. It is a thin- 
textured fern, some of the characters of which llave been noticed under 
the preceding. 
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68. N ~ r a  l :or~ro~ (LASTREA) CRENATUII, C. R. Clarke. 

Clarke and Ueddouie assign to this species a rango from 2,000 up to 
7,000 It. in tho Him:dnya. I t  is nowhelw common within the limits l~ere 
adopted. I have met with i t  as 11ig11 as 7,500 ft. ; otlici-wise only r ~ t  the 
lowest lovols visited. I t  is, l~owcvel-, common lowor do~vu on t l ~ e  hills 
between 3,000 t~:ld 4,000 ft ,  as in tho Julnxla valley, and below Chakrata, 
always growing ill rook ci-cvices. 

69. N ~ ~ r r a o ~ r u ~ l  (LAS~ILEA) BORYANUBI, Hk. and Bk. 

Not uucommon in well shaded 1.avines below 6,000 ft. 

70. NEI>RODIUJI PARASITICUN, L. 

Not met with above 5,000 ft. ; but conlnlou in the deep vnllcys :lt 
4,500 ft. and below. I t  is a glabrous form, procluci~~g f~*o~lcls up to 3 
ft.  long. 

71. NEPHRODIUU PENNIGERUII ,  Hook., var. multililteata, Clarke. 

hlr. Clarke does riot inclnde the N.-W. Himalaya in the mnge of 
this upecies. I t  occurs, lio\vover, together with the precerlin,? a t  the 
lowest levels visited below Sinlla, and I have i t  also from M~lssoorie 
collected by Mr: C. W. Hope, aud from below Cllakrnta. 

72. OLEANDRA WALLICHII, Presl. 

Not common, bat locally abundant, growing on perpendicular rock 
faces betmeen 5,500 aud 6,000 ft .  

73. POLYI'ODIUJI (PHEGOPTERIS) ERUBESCENS, Wall. 

On steep shady banks by streams at the bottom of some of the deep 
valleys below Simle, where i t  is pretty common. My highest elevation 
is about 5,500 ft. 

Very rare in tlle neighbourhood of Simla. I have met with i t  but 
once, viz., in 1882 in thc Simnl valley a t  4,500 ft. 

75. POLYPODIUV (PEIEGOPTPRIS) DISTANS, Dbn. 

Common in ravines, down to my lowest level, and up to nearly 
10,000 f t .  At the former limit the fronds are small and narrow, ~r i th  
short., dist,ant pinnm and the root stocli clecumbent,, hardly creeping. 
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Above 7,500 ft. the fronhs grow to 3 and 4 feet in length broadly lan- 
ceolate and with close-set pinnee 2 incl~es broad ; the ~)i~lnrn cut dowu 
square to a winged rhachis ; segments deeply pinuatifid. Some speci- 
mens of tl~ese latter have a creeping rhizome. 

76. POLYPODIUM (PIIEGOPTEUIS) DRYOI'lEBIS, L. 

I have not met with this myself, but Dr. Watt collected it a t  l3bglli 
a t  9,000 ft. 

77. POLYPOD~UM ( C O N I O P T E H ~ ~ )  MULTILINEATF~I, Wall. 

Not uncommon in the  Gleu and some other wooded 1.a17ines below 
6,000 ft. Tile pillus are IlarlBow. I t  rangee nearly 1 ,UUO it. higler 
tLau Mr. Clarke's assigued upper limit (5,000 ft.). 

78. P O L Y P O D I U M  (GOKIOIJI~LEBIUH) A M m N O M ,  wall .  

Comnlon in damp shady places on rocks and rocky bauks, generally 
near str~eams ; a t  all levels betmceu 5,500 and 8,500 ft. 

Not very common. Found on troeu and rocks in shady ravines 
below 6,000 ft. 

80. P O L Y P O D ~ U ~ ~  (GONIOPIILERIUM) h!ICRORRIZOMA, C. B. Clarke. 

Very common in the rains on rocks and trees from 5,500 ft. up to 
8,500 ft., which is about t l ~ e  limit of its range in the ncighbourhood of 
Simla. 

81. POLYPODIUM ( ~ ~ ~ n o n o ~ u s )  FIesuM, Hk. and Bk. 

Rare and fouud only at levels below 5,500 ft. 

82. POLTPODIUM (DRTNARIA) RIVALE, Nutt. 

Locdly abundant on the oaks on Jako a t  aboul 7,600 f t .  Also 
on similar trees between Theog aud Mat,iJl~a a t  about 8,000 ft. Kot 
common. 

83. POLYPODIUM (PHYMATODES) LINEARE, TI~uub. 
Plate XIX. 

This is a fern of comparat,ively the lower levels. It is common in 
the Glen a t  about 6,000 ft., and I hare found stragglers up to about 
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6,500 ft., but not higher. Tl~o f1.onc1e are thick and cot-iaceous, and in 
dry weather roll u p  from the margiiis, and so remain for wuoks or 

months ; unrolling again, like N,+hobolus, 011 the roturn of wet weother. 

84. POT,YPODIU~I (PLIY~IATOUI~EI) s i a r ~ ~ ~ x ,  Swartz. 

Plato XX. 

Very abundant ou trees during tlie rains. The lowest limit of its 
range is ra t l~er  above t l ~ a n  below G,OOU ft., and I have g:~thereci i t  up 
to 8,500 ft., but  it is rare above 8,000 ft .  Tile fronds lnst only as I O I I ~  aa 

the rrrills, and thuy blanch, shrivel, and tlisnppoar in Septern1)er. Tlleii- 
texture is thin, tho venation cLstiuct, and they :rre oftei~ crimpl(d a t  tllo 
eilqes. The rhizome is thicker thau that  of P. lit~eclr~, but the sc.:r1ps 
tllat clothe it, tlluse that covcr the young SOY~,  n1.c si~nil:,~. to tlloso of 

P. lilLen7.e. 111 the livil~g state tlio two sl~ecies are very different. 

85. Por,ypo~~var (PLITMATODES) CLATHRATUM, C. B. Clarke. 

Plate XXI. 

Quite distinct .from both tlie preceding, though often growing with 
p. siln,ler. I t s  lower l in~i t  is about 7,000 ft., bnt i t  is abuudant on the 
trees on the ilorth side of Jnlto, a little above that level, and ranges up 
to a t  least 10,000 ft. on Ku~nalliori and Hatn. Like P. sir)zplex, i t  is 
foulla only in the raius, and in texture and mode of growth much re- 
scmbles tllat species. But it is readily distinguishable by its narrow 
line:,? fronds, the character of the venation, and the clatlimte scales 
of the rlrizoine a11d tho sori. The sari arc s~llnll, fl.erlucr~tl~ oblong, of 
a bright orange colour, and sollletimes conflnent. The scales of the 
sori disappear a t  an early stage. The stipes are generally shortel- and 
the frauds longer and more linear than in the specimen figured by Ifr. 
Clarke. I t  is very common at Simla, and Mr. Duthie has collected it in 
Kumaon. 

86. POLYPOUIUM (PHYUATODES) & l E ~ I D R A N A C E U M ,  Don. 

Occnrril~g only in tlie imluetliate neigl~bourhood of streams in deep 
shady ravines up to about 5,000 ft. Not common. 

87. POLYPODIUM (PHYIATODES) HASTATUM, Thunb. 

Very rare. In fact, I k l l o ~  of only one locality for it, near Simla, 
a rock a t  6,200 ft. in the neighbourhood of a waterfall. 
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86. POI~YPOI)~UY (PIIYMATODEM) &EWARTII, C. B. Clarke. 

Tliiti is ecIually rare, and has Iwen found a t  ol~ly one place near 
Sinila, on  rock^ a t  an elevation of about 7,400 ft. 

89. POLYPOUIU M (PHYM ATOUES) MALACODON, Hook. 

Occurs only on Ku~nalliori and Liatu, uear the summits of thestl 
hills, v,iz., abovo 10,000 ft., but locally plentiful, growing on rooks. 

90. PO~YPODIUM (PHYMATODES) EBENIPEB, Hook. 

Also found only on Kumalhori and Hatu, but down to lower levels. 
It occurs on rocks between Nigkanda aud B6gLi between 8,OUO and 
8,500 ft., and also on the top of Hatu, associated with the preceding 
species. 

91. N O T ~ O L ~ ~ N A  afARANl'iE, 1%. 13r. 

A high level fern and not common. I l~ltre gathered i t  as low as 
8,300 ft., and i t  grows on the top of Hstu a t  10,500 ft. 

92. G Y ~ ~ N O G ~ A ~ I M E  (LEPTOGRAMME) AUILHA, Hk., var. xeuingii, Clarke. 

Abundant in some places a t  8,000 ft. and upwards, in damp shady 
places, especially marshy spots, in the forest. In my $pinion it should 
rank as a species distinct from G. aurita. 

The well known mouse-ear fern. Very common on rocks and on 
overhanging stony banks. Ranging from 6,000 up to 9,000 ft. 

94. GYJZNOGRAMIP (SYNGRAMME) FRAXINEA, Bedd. 

Common locally a t  all elevations from 5,000 up to 10,000 ft. growing 
on the ground in forest. Below 6,000 ft. i t  is bipinnate only as regards 
the lowest pair of pinns, and the pinnules are broad and large. Those 
from higher elevations have several pairs of p i n n ~ .  again pinnate and 
the pinnules are smaller and narrower. I t  is often 3-pinnate. 

95. GYMNOGRAMME (SELLIGNEA) INVOLUTA, Hook. 

Not common a t  Simla, and only found below ti,000 ft. on rocks in 
shady places by streams. 

Only on Hatu a t  about 10,000 ft. or higher. It unrolls its fertile 
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f i ~ ~ u d a  iu June, and in Scptcmbcr fcrtilc fl.ollde nl:Ly I)o hunted for in 
vain. 

Very m're, and llom nearly extirpated by assiduous collectors. 
Below 6,000 ft. 

98. O i~ r i roa~ossu~  vur,aAyu,v, L. 

Rare. Found by Dr. Watt on Hatu between 8,000 a d  9,000 ft. 
in July 1885. It haa been found aLo a t  Mussoorie. 

Equally rare. Found wit11 the preceding by the same botanist and 
also on the slopes of Kunialhori near NBgkanda. 

100. BOTRYC~IUM DAUCIFOLIUM, WE&. 

Rare. I have fouud it  only on one hill within the limits of Simla, 
where it occurs, in glades in the forest, J an elevation + little below 
7,000 ft. r 

101. Bo~rnvcnru~ VIRGINIANUM, L., Vnr. lanuginom, mall. 

Rare, though less so than the preceding. I have gathered it  at  
s e~e ra l  places round Sinla st elevntiane between 5,000 ft. snd 6,800 ft. 
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Cb~s.F'itch lith. Wee~,N-&C'.mp 

ASPLEN IUM(DIPIAZ1UM) LATIFOLI UM.L)m.var: POLYMORPHA. WaU,sp. 



Q l a a  ~ t & l i t b  west,xm- kca imp 

A ~ P L E N I U M  (DIPLAZLUM) LATIFOLLUM D . D o n ,  var: FRONDOSA.W&.sp. 



%a~Fit+lA. 

POLVPODLUM (PHYIVWTODEG) LINEARE.  Thunb. 



w m , ~ ~ & C ? ~  

POLYPODlUM ( P H Y ~ T O D E S )  SIMPLEX. &vuzfa. 
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POLYPODIUM (PHWTODES) OLATHRILTUM. C m k  
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