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FERN GAZ. 11(6) 1978 

THE PTERIDOPHYTES OF REUNION ISLAND* 

F. BAD R E  
Museum National  d'Histo i re Naturel le ,  Laborato ire de Phanerogamie,  

16 Rue Buffon , Paris 
& Th. CADET 

Domaine Un iversita i re du Chaudron, Laborato i re de B iologie Vegetale ,  
lnstitut d 'Etudes Superieures Scientifiques, Ste . Cloti lde, l ie de  la  Reun ion 

ABSTRACT 

The pteridophytes of the is land of Reunion and their habitats are described. 

INTRODUCTION 

349 

The pteridophyte f lora of Reunion Is land is character ized by a high num ber of species 
(about 240) in  relation to its smal l  surface area. This holds true for the entire 
Mascarene archipelago where the total number of species is known to be about 265, or 
about o ne-half  the number occurring in  Madagascar and the Seychel les. 

One of the authors (T.C.)  has been actively investigating the botany of Rt!un ion 
Island during the last ten years. His field o bservations, together with the results of 
many botan ical missions carried out by the other author ( F .B . )  and those of J .  Bosser 
and F. Fr iedmann have permitted a general outl ine  of the is land's present day 
pter idophyte vegetation to be establ ished . The col l ections are housed at the Paris 
Herbarium �nd/or at Centre Un iversita i re de La R�union. 

In the past, ecological o bservations regarding the is land's pteridophytes have 
been rare; Cordemoy ( 1 895) , Baker ( 1 877)  and Bory de Sai nt Vincent ( 1 804) usual ly 
give only vague ind ications consisting of the loca l ities without any mention of the 
biotope (habitat ) .  The is l and's vegetation was studied by R ivals ( 1 952) but he scarcely 
mentions the pteridophytes. 

Unti l  the l ast few years the study of tropical f loras undertaken by large european 
i nstitutions has been a lmost exc lusively oriented towards a purely descriptive and 
systematic outlook.  

Recently some ecological observations have been publ ished for Africa by 
Tard ieu-B iot, N ickles & Jacques- Fel ix ( 1 949), Tard ieu-B iot, Jaeger & Ad am ( 1 971 ) & 
Adams ( 1 954) .  Concern ing the Mascarenes, most of the co l l ections were made by Bory 
de Saint-V incent, Boiv in ,  Commerson,  Sieber, Gaud ichaud and Lepervanche-Meziere. 
These ancient collections are often very imprecise as to the local ity and the biotope 
(which a re generally not indicated ) ,  the col l ector merely stating "Mascarenes" or 
"Bourbon" (the island's previous name to 1 848) . 

G EOGRAPHY AND R E LI EF OF T H E  I SLAND 

Reunion I sland,  Maurit ius and Rodrigues form the Mascarene arch ipe lago . Reun ion 
(55° 30'E, 21 ° DO'S) l ies 800 km east of Madagascar. Maurit ius l ies closest to Reun ion 
at 1 70 km EN E .  Rodrigues, on the other hand, is more isolated and is located 600 km 
EN E of Mauritius (f ig .  1 ) . 

Reunion is or iented NW-SE and has a roughly el l i ptic contour, about 70 km long 
and 50 km wide, with a surface a rea of 2,500 km2. A geologica l ly  young is land (about 
3 mil l ion years old) of volcanic or ig in ,  it was formed from two volcan ic complexes, in 
the middle of which i s  a vast expanse occupied by the Pla ine des Cafres and the Plaine 
• English trimslai:ion by D. Lorence, Mauritius Herbarium, M S I R  I ,  Reduit, Mau ritius. (Present 

address: Missouri Botanical Garden, 234!? Tower Grove Avenue, St. Louis No. 63 1 1 0, U.S.A.) .  
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F I G U R E  1 .  Position of the Mascarene Archipelago (Reunion Is land, Mau ritius, Rodrigues) in the 
I ndian Ocean, with respect to other island groups. 

des Pal mistes ( F ig. 2 ) .  The massi f  du Piton des Neiges, representing the N E  two-th irds 
of  the is land, reaches 3,069 m. In the SE,  the massif de la Fournaise has a crater wh ich 
i s  sti l l  active, r is ing to 2,630 m. Each of these two massifs is the resu lt  of successive 
volcanic eruptions subsequently acted u pon  by erosion. As a result, the topography is 
extremely rugged and is characterised by "ci rques" and rad iat ing va l leys with steep 
flanks bordering the rema ins of more or l ess extended expanses of somewhat regular 
slopes of about 1 0° incl i nation. The materia l  detached by the sti l l  active erosion has 
formed several. rather l imited l i ttoral pla ins extending from the mouths of  some of the 
major rivers. 

PHYSICAL AND C L IMATIC DATA 

As a resu l t  of its geographical situation, the is land enjoys a tropical  c l imate with an 
insular character due to the inf luences of the trade wi nds and its accentuated relief 
wh ich modify an otherwise tru l y  tropical c l imate. Two more or less wel l  marked 
seasons exist.  The warm and ra iny season (summer) lasts from December to Apri l .  lt  is 
marked by the passage of cyclonic disturbances over or near the is land wh ich bring 
very heavy rains. The cooler and rel atively drier season (winter) extends from M ay to 
November. 

The temperatures are not excessive. Along the coast the mean maximum 
temperature for the warmest month· ( February) is 32.4°C at St. leu and 30. 2°C�-at 
St. Benoit. The mean  m i n i mum temperature for the coldest month (August) is 1 S°C at 
St. ·leu and 1 6.4°C at St. Benolt. The temperature decreases with altitude ·and the 
h igher parts of the is land (above 1 800-2000m) are subject to frequent frosts at n ight. 
The temperature may reach -5°C at so i l  level on the Massif de la F.ournaise . 

· 
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FIGURE '2. Map of Rc:un1on Island show1n<1 ch"ef voican1c �1eas, drainage and preva1l11o<) 11\'lllti 
cii1 ection. 

The mountain 1·ange results in mat·kedly different climates betwee11 tile 
windward and leeward reQions. The ESE: slopes, exposed to the direct fot-ce of the 

t1 ade winds, experience a heavy rainfall (3m at St. Benolt) ancl have no ecolo�Jically 

dry season (the pt·ecipitation is more thar1 110 mm at St. Benolt for each of the 

months of A.ugust, September and October), In the leeward rai11-shaclovv of the 

mountattlous sct·een, a rather marked dt·y season IJrevails frorn May to November and 

the total yeariy 1 ainfall is much lovve;· (less than 800 mrn east of 1he f.JOrt of St. Louis). 

In spite of t his, most of the island receives rnot·c than 1500 mm of rain yca;·ly, without 

any ecologically dry pe1 iods. The reS)tons at low altitudes along the leeward zone are 
exceptional and the yea;·ly total is hequently less than 1 rn with a dry season that can 

be rather marked. 
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V EG ETAT I ON 

As one goes from low to high altitude, the general aspect of the plant communities 
varies following more or less horizontal bands. This altitudinal succession of stages of 
vegetation depends on various factors among which are the decrease in temperature 
with altitude and the situation in relation to the ESE trade winds. The main zones of 
vegetation are as follows: 

Littoral Vegetation 

The original littoral vegetation has totally disappeared and has be'en replaced by 
secondary formations composed of numerous exotics with a few rare indigenous 
halophiles (Scaevola taccada (Gaertn.) Roxb., Lysimachia mauritiana Kam. and Zoysia 
tenuifolia Willd. ex Thiele). 

Marsh Vegetation 

Behind the littoral strands along certain coastal areas (St. Andre, St. Paul, Le Gol), 
marshes have developed which are flooded periodically. These have been colonized by 
large heliophytes among which the Cyperaceae are prevalent (Cyperus papyrus L. var. 
madagascariensis (Willd.) Kunth, C. articulatus L., ·Eieocharis equisetina Presl. and 
Typha angustifolia L. ) 

Megathermic Dry Sector Vegetation 

This formerly occupied the zone occuring between the littoral and altitudes of 600 -
700 m in the leeward regions. Degraded remnants of this vegetation still exist along the 
vertical walls enclosing some of the large rivers (Riviere de St. Denis, Ravine de la 
Grande Chaloupe, Riyiere des Galets, Bras de Cilaos and Bras de la Plaine). Species 
characteristic of this vegetation type may often be encountered in the form of a few 
isolated individuals� Some examples are : Foetidia mauritiana Lam., Erythroxylum 
hypericifolium Lam., Olea chrysophylla Lam., and Cossignia pinnata Lam. This 
formation probably occupied, at least in part, what today consists of lowland savanna 
of Heteropogon contortus Beauv. ex Roem. & Schult. and Bothrioch/oa pertusa (L.) 
Camus which have developed from the Massif de la Montagne (between 0 and 300 m) 
to the Plaine du Gol (near sea level at St. Louis). 

Low Altitude Hygrothermic Forest or Lowland "Bois de Couleur" Forest 

This formation formerly covered the lower slopes of the eastern region between 0 -
800 m, and in addition a narrow band in the west above the megathermic dry sector 
vegetation, between 700 and 1 000- 1 1 OOm. Today only more or less degracjed vestiges 
remain at the Massif de la Montagne, the Plaine des Makes and above 600 m in the 
windward region. Some few remnants may also be seen in the region of St. Philippe 
and Grand Brule below 400 m. 

This type of vegetation consists of three characteristic strata : arborescent 
(average height of 1 0  - 1 5  m), understory shrubs, and herbs with the presence of 
numerous epiphytes (ferns and orchids). The most characteristic species are : 
Sideroxylon majus (Gaertn. f.) Baehni, Mimusops maxima (Lam.) Vaughan, 
Labourdonnaisia cal/ophylloides Bojer, Mal/otus integrifolius Mull. Arg., Ca/ophyllum 
inophyl/um L., Hyophorbe indica Gaertn., Ochrosia borbonica Gmel., Eugenia 
cymosa, Lam., Eugenia paniculata Lam., and Diospyros melanida Poir. 
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F I G U R E  3. Nephrolepis abrupta, the first vascular plant on 1 96 1  lava flow covered with the 
l ichen Stereocaulon vulcani.  Grand Brule , 1 00 m. 

High Altitude Hygrophylic Formations 

These formations represent the best preserved stands of primary vegetation in Reun ion 
today . The lower l i m i ts rise progressively from 700-800 m in the southeast and east to 
1000 = 1100 m in the West and the uppe� l imits extend from 1500- 1600 m to about 
2000 m.  The floristic composition and physiognomy can be su bd ivided as fo l lows: 

1) The hygroph i l ic Dombeya or "Bois de cou leur  des Hauts" forest. I n  th i s  type 
of forest the canopy trees rare ly  exceed ten metres. Epiphytes abound from ground 
l evel to the highest branches (e.g . at Pl ateau de Bebour and P la i ne des Chicots ) .  The 
most characteristic woody species are : Dombeya reclinata Cordem., D. punctata Cav., 
Eugenia cotinifolia Jacq ., Bertiera rufa A. R ich and Cladoxylon glandulosun Bail I .  

2)' The "Tamar in  des hauts" forest (Acacia heterophylla ( Lam. )  W i l l d . ) .  In the 
west at about 1300-1400 m the Dombeya forest passes progressively into a formation 
where Acacia heterophylla and Nastus borbonicus Gmel . are dominant. The latter 
species, a bamboo, forms an extremely dense but di scontinuous lower stratum at 
P la ine des Ch icots for exampl e. The Nastus borbonicus stratum is inex istent on the 
east of Massif du Piton des Neiges (North of P la i nes des Cafres, Bebour and Bel ouve ) .  
Here i t  is  repl aced either by ericoid shru bs (Phllippia, Senecio, Stoebe a n d  Phylica) or 
by species found in the Dombeya forest. 

3) Hygroph i lous thickets of Pandanus montanus Bory. This formation type 
occurs on the eastern and northern slopes of the Massif de la Fourna ise in  a region 
receiv ing 5-6 m of ra in  yearly. Numerous tree ferns (Cyathea spp . )  and 
Acanthophoenix pa l ms impart a characteristic physiognomy to this formation . 

High Altitude Ericoid Vegetation 

This formation begins  at 1600-1700 m in the windward and at 2000 m in the leeward 



F I G U R E  4. A group of Dicranopteris linearis 
(broad frond) and Sticherus falgellaris (narrow 
frond) in a pioneer shrubby vegetation along the 
road from St-Benoit to Plaine des Palmistes, 

700 m. 

FIGURE 5. A typical thermophi l ic and ski o
ph i lous species, the epiphytic fern Antrophyum 
giganteum. La Mare Longue forest near St-

P h il ippe, 300 m.  

FIGURE 6. Another typical fern species of the 
hygrophi lous and thermoph i l ic forest, the 
epiphytic Asplenium nidus with very large fronds 

attaining 2 m .  
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regio n .  it consists of more or less dens!! thickets of ericoid shru bs (Philippia montana 
(Wi l l d . )  Klotzsch,  Stoebe passerinoides ( Lam. )  Wi l ld . ,  Senecio hubertia Pers. and 
Phy/ica leucocepha/a (Bory ) Cordem.)  and a lso herbaceous or bushy montane species 
(Faujasia pinifolia (Bory) Cass., Eriothrix lycopodioides ( Lam.) D .C. ,  Psiadia spp. and 
Heterochaenia rivalsii Badre & Cadet) .  

Although the predominance o f  Philippia montana imparts a u n iform appearance 
to this formation,  variations in c l imatic and edaph ic factors resu lt  in a number of 
subgroups; two of these a re as fol lows: 

1) Along its lower l i m its and in windward areas of very h igh ra infa l l  the ericoid 
vegetation forms a very dense heath scru b of Philippia sheltering a herbaceous stratum 
rich in ferns. Beneath this primary vegetation ,  loca l ly  ca l l ed "vou ne" or "avoune", 
there exists a thick cush ion of raw humus which may exceed one metre i n  depth . 

2) High mounta in  pra iries. These are edaphic in orig in ,  and deve lop over fine 
so i l  and debris which has accumulated in  depress ions. These pra ir ies are rich in 
composites, Cyperaceae and Graminae (e .g.  Helichrysum arnieoides ( Lam. )  Cordem.,  
Psiadia aspera (Bory ) Cordem.,  Festuca borbonica Spreng. ) and a lso h arbour two 
lycopods : Lycopodiella affinis (Bory )  P ich.Serm. and Huperzia saururus ( Lam. )  
Roth m .  

· · · 

D E F I N I T I O N  OF T H E  P R I NCIPAL ECOLOGICAL GROUPS 

The d istr ibution of pteridophytes on the isl and accord ing to geography and station 
appears to depend upon three principal factors : temperature, l ight and humid ity. The 
latter factor is  the least decis ive because of the h igh ra infa l l  that most of the is land 
receives. 

The is land 's pteridophytes can be d iv ided into two principal groups: those of 
forest formations including the pioneers (p ioneer vegetation of Nephrolepis abrupta 
(Bory) St. John,  pre-forest Sideroxylon association and Philippia scru b) ;  and those 
which are associated with marsh vegetation , savanna, abandoned fields or have a more 
or less ruderal character. 

Amongst the forest species, variat ion in temperature with al titude enable three 
categories of species to be defined: 
• Thermoph i l ic species of low to medium altitudes, 0 to 700-800 m ,  but extending 
to 1000- 1 100 m in  the leeward zone , or  even to 1200- 1300 m in  the cirque de Mafate 
·a nd drque d e  Ci laos where the alt itude-temperature gradient d iffers from the usual 
one. 
• Ol igothermoph i l ic species of extremely hygroph i l ic h igh a l titude forests and 
ericoid vegetation of upper regions above 1000-1 100 m.  
• Eurythermoph i l ic species occu rring with the same frequency from sea level to 
the h ighest a l titudes. With in  the l i m its of the is land, these species appear to be 
i nd ifferent to temperature. 

In each of the above three categories the l ight factor enables a further 
breakdown into: 
• Hel ioph i l ic to hemi-skioph i lous species.  These are species of pioneer shrub 
formations, secondary scrubs occupying old abandoned f ie lds or of forest clearings. 
• Skioph i lous terrestrial  species growing beneath dense forests. 
• Skioph i lous epiphytes. 

A group of species apparently restricted to remnants of forest i n  the warmer and 
dr ier  regions of the west (the dry megathermic sector of R I VA LS,  1952) is  



FIGURE 7. 8/echnum tabu/are, anol igothermic 
and pioneer species of fern with a cycad-1 ike habit. 
Philippia thicket on recent lava f low at Basse 

Val lee, St·Ph i l ippe, 900 m. 

F IGURE 8. Vittaria isoetifo/ia , with its long and 
very narrow fronds in  tuft on the lower face of 
bowed trunks. Hygroph i lous forest of Bebour, 

1 350 m .  

F I G URE 9 .  The very commun Antrophyum 
boryanum, an epiphytic, l ithophytic or even 

terrestrial fern . Bebour, forest, 1 350 m. 
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characterized equal ly by numerous ·species of phanerogams which , l i ke certain 
pteridophytes, are no longer to be found on the is land (thermoph i l i c  and more or less 
xeroph i l i c  species) . 

Amongst the non-forest species which are for the most part thermoph i l ic 
hel iophi les,  there are : 
• Saxicol ic, more or less xeroph i l ic species.  
• Hygroph i l ic species of marshes, edges of water courses and seepage . 
• Terrestr ial  species, some of which are more or less ruderal . 

FOR EST F E R N  SPECI ES 

These constitute the majority of the is land 's pteridophyte flora including more than 
80% of the species. 

Thermophilic forest species 

The thermoph i l ic species are associated with forests at the lower stage of vegetation 
occupy ing certa in  of the lower s lopes of the island between 0 and 700-800 m altitude 
on the windward and 1 000-1 1 00 m on the leeward aspects. 

These species are a l l  more or l ess hygrophyl ic. More precisely, the humidity is 
qu ite sufficient here to assure thei r  optimal deve lopment as a whole without much 
variation into su b-categories, except for those species of the "dry megathermic sector" 
as  defined above . 

Heliophilous or hemi-skiophilous species 

These are essentia l ly pioneer species coloniz ing l ava flows .  Some of these also occur in  
abandoned fields, others prefer forest clearings. Nephrolepis abrupta ( Bory ) Mett. ,  
Sticherus flagellaris (Bory ) St. John, and  Dicranopteris linearis (Burm . f. ) Underwood 
are the three species wh ich co lonize recent volcanic flows ( l ess than a century old)  
before the shrubs and trees have created a continuous canopy , at Grand Brule ,  for 
example.  The latter two species are also encountered in cons iderable a bundance in  
more or  l ess degraded formations on mounta in  crests in a l l  the low, humid regions of 
the is land, particularly in the East ( Hauts de St. Benolt and of St. Andre ) .  

Sphaerostephanos elatus (Boj . )  Holtt. (Cyclosorus mauritianus ( Fee) Tard. )  is  a 
large, relatively hygroph i l ic fern very common in clearings, often along forest paths 
and roads, where i t  forms dense colon ies. Ochropteris pal/ens (Sw.)  J. Sm . ,  Lindsaea 
ensifolia Sw. (Schizoloma ensifo/ium (Sw . )  J .  Sm . ) ,  and Sphaerostephanos arbuscu/a 
(Wi l l d . )  Holtt. (Cyclosorus arbusculus (Wi l ld . )  Ch ing ) ,  are less frequent, and the l atter 
often grows in semi-shade, occupying rock fissures in stream beds .  Sph,enomeris 
chinensis (L.) Maxon is  most frequently encountered in shrub formations occupy i ng 
abandoned fields or a long forest borders, paths and roads. 

Skiophilous terrestrial species 

The species i n  this category are not very nu merous. The authors can cite Angiopteris 
madagascariensis De Vriese wh ich had never before been recorded from Reun ion, and 
is known only from the forest of Brule de Takamaka in  the southeast. Also belonging to 
this .grou p  are species of Ctenitis (Nos.  3572 and 437 1  ), Selaginella obtusa (Beauv . )  
Spri ng, of wh ich there exists a form (or var iety?) restricted to the  rocky l ittoral of  the 
southeast, and Selaginella falcata (Beauv. ) Spring, which ranges up to 1 1 00- 1 200 m 
altitude. 
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FIGURE 10. Elaphoglossum sp/endens, a typical epiphytic and skiophi lous fern of the high 
altitude forest growing with the fi lmy fern Hymenophyl/um inaequa/e on an horizontal trunk. 

Bebour forest, 1 350 m. 
· 

Skiophilous epiphytic species 

Certa in  of these can develop on rocks, at the bases of large tree trun ks or on  a 
su bstrate of st i l l  intact l ava and constitute an essential  part of the berbaceous stratum,  
but disappear where there i s  a true soi l .  Such i s  the  case with Nephrolepis biserrata 
(Sw.)  Schott and Phymatodes scolopendria (Burm. f . )  Ch ing,  both very abundant i n  
forests occupying  modern volcanic flows ( 1 00·20Q years) in  the southeast (St .  Ph i l i ppe 
region ) .  

The true epiphytes i n  th is group are  numerous, certai n  of them are  frequent and 
abundant: Hymenophyllum sibthorpioides (Bory ex Wil ld . )  Mett .  ex Kuhn , 
Hymenophyl!um hirsutum ( L . )  Sw., Trichomanes bipunctatum Pair., Trichomanes 
giganteum B ory, Ophioglossum pendulum l., Humata repens ( L.f.) D iels, Vittaria 
ensiform is Sw., Asplenium pellucidum Lam . (3404, 3388, 3595) , Asplenium nidus L, 
(with immense fronds atta i n ing 2m), Microsorium punctatum (L.) Cope!, Belvisia 
spicata (l.f.) Mirb., Arthropteris boutoniana ( Hook . )  Pich . Serm . ,  a nd A. giganteum 
Bory (fi g.  5).  

The remain ing spec ies are not particu l arly rare, but are represented by fewer 
ind ividuals: Antrophyum immersum ( Bory ex Wi l ld . )  Mett., Elaphoglossum 
lepervanchei ( F�e) Moore, Lomariopsis pol/icina (W i l lem. )  Mett. ex Kuh n ., Vittaria 
scolopendrina ( Bory )  Thwait., Vittaria elongata Sw., Xiphopteris serrulata (Sw.) 
Kaulf., Trichoman.es bonapartei C. Chr. (Cadet 3333 and 3764) .  

Forest species within the dry megathermic sector 

These tend to be more or less xeroph i l ic .  They can susta in  a dry period sometimes 
exceeding two months (August·September ) .  Their  l eaves are able to remain  in a 
shrivel led state or tolerate the dryness because of the i r  coriaceous lamina .  
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The more characteristic terrestrtal species are: Schizaea dichotoma Sm. ,  Tectaria 
puberula ( Desv . )  C .  Chr.  (37 1 1 and 4 1 1 7) ,  Asplenium adiantoides ( L .) C .  Chr., 
Asplenium viviparum ( L . F . ) Pres l . ,  Asplenium pellucidum Lam. var. dareaefolium 
(Bory) Tard . ,  Adiantum reniforme L.  var.  asarifo/ium (Wi l ld . )  S im,  and Adiantum 
hispidulum Sw. The latter two species have never been observed by the authors on the 
more humid side of the is land (with the exception of a s ingle station for Adiantum 
hispidulum)  and apparently cannot tolerate a h igh and constant humid ity . 

Epiphytes are rare in this group.  Arthropteris orientalis (J . F .  Gme l . )  Posth . 
thrives at the base of trunks and on rocks in open understories. l t  can also tolerate 
exposu re to ful l  sun and i ts fronds shrivel completely during the dry season.  
Trichomanes pyxidiferum L.  var .  melanotrichum (Sch lechttend.)  Sche lpe is of  rare 
occurrence. The commonest epiphytes are in fact those species with a l arge ecological 
ampl itude for water. Abundant principal l y  i n  the humid region, they persist equal ly  in 
the dry sector, but develop less copiously .Th is is the case with Nephrolepis biserrata 
(Sw . )  Schott and Phymatodes scolopendria (Burm. f . )  Ch ing.  

Oligothermic forest species 

These may be encountered beg inn ing at 800-900 m alt itude i n  the east and about 1 000 
m in the west. Strongly hygrophi l ic, they are restricted to humid Dombeya forests and 
erico id vegetation of h igh alt itudes. 

He/iophilic to hemi-skiophilous species 

Certa in of these demand a fair ly h igh l i ght intens ity and grow in  rather open tree 
formations a long forest borders, ravi nes and roads, or in natural clearings. 8/echnum 
tabu/are (Thunb. ) Kuhn, a l arge fern with a cycad-l i ke habit, prefers Philippia th ickets 
over intact l ava flows for its habitat and occurs principa l ly  on the M assif de l a  
Fournaise around the active volcano. Bory d e  Saint-Vincent named the Pla ine des 
Osmondes after this im pressive fern . 8/echnum montbrisonis C. Chr .  has more or less 
the same biotope and abounds beneath Philippia thickets covering intact l ava flows 
between about 1 500-2000 m altitude . Th is  species a l so commonly grows inside rav ines 
in dense rain forests. Certa in  other species are restricted to clearings, particu larly in the 
'Tamarin des Hauts" forests: Hypo(epis villoso-viscida (Thouars) Tard . , Histiopteris 
/ncisa (Thunb.)  J .  Smith, Athyrium scandicinum (W i l ld . )  C .  Pres l ,  fseudophegopteris 
aubertii (Desv . )  Holtt. (Thelypteris cruci<Jta (Wi l l d . )  Tard . ) ,  Ophioglossum ovatum 
Bory and 0. reticu/atum L.  may even grow in  clear ings with in  Casuarina, Eucalyptus 
or Acacia plimtation _s_ 

The remain ing species tend to occupy the l ower stratum of pioneer ericoid 
formations: Lycopodium clavatum L. var. borbonicum Bory, Mohria caffrorum ( L . )  
Desv., Gleichenia boryi Kze., Amauropelta sa/azica (Holtt.) Holtt., Huperzia saururus 
( Lam . )  Rothm., Lycopodiella affinis (Bory )  P ich i Sermol l i .  The l atter two species are 
characteristic of high mou nta in  prair ies.  Huperzia se/ago ( L.) Bern h. ex Schran k  & 
Mart. is known only from a s ingle station at Petit Matarum i n  the Cirque de C i l aos. 
Cyathea g/auca Bory is a component of the u pper stratum in  pre-forest formations and 
imparts a characteristic physiognomy to these. 

Skiophilous terrestrial, more or less humilo/ous species 

There are many species which are constant and h ighly characteristic com ponents of 
the ground flora of high alt itude rain forest : 8/otie//a pubescens (Kau lf. )  Tryon,  
Athyrium arborescens (Bory ) M i lde, Po/ystichum ammifolium (Po i r . )  C.  Chr ., 



FIGUR ES 1 1  and 1 2. The obligothermic tree fern Cyathea glauca. Hygrophilous forest on the 
ridge between C irque de Mafate and Cirque de Salazie, 1 600 m .  

FIG U R E  1 3: A n  eurythermic terrestrial and 
skiophilous fern : Marattia fraxinea. La Mare 

Longue forest near SH'hi l ippe 300 m. 
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Amauropelta heteroptera (Desv. )  H.oltt. (Thelypteris heteroptera (Desv . )  Tard . ) ,  
Amaurolpelta strigosa (Wi l l d . )  Holtt. (Thelypteris tomentosa (Thouars) Ching) , 
Dryopteris aquilinoides ( Desv. )  C. Ch_r ., Ctenitis subglandulosa ( M.ett . )  Tard., Ctenitis 
crinita (Poi r . )  Tard., Ctenitis mascarhenarum - Januginosa group, and Ctenitis sp. 
(Cadet 4 1 54 a nd 4360 ) .  Other less abundant species i nclude : Selaginel!a cataphracta 
(Wi l ld . )  Spring,  Ctenitis sp. (Cadet 4 1 55) a nd Pteris croesus Bory .  

I n  the l atter category w e  can a lso i nc lude Asplenium unilaterale Lam .,  an  
extremely hygroph i l ic species which thrives on humid  soi l  and  i s  particu l arly fond of  
humid  rocks i n  shady stream beds and  Pityrogramma argentea (Wi l ld . )  Dom i n .  which 
favors o ld fa l len trun ks or  humus tussocks especia l ly  in o ld Acacia heterophyl/a 
forests. 

Skiophilous epiphytes 

These species occur on tree trunks at various levels but a lways in the shade of the 
canopy . Certa in  of them are particu l arly common : Pleopeltis excavata (Bory ex 
Wi l ld . )  Schelpe,  Vittaria isoetifolia Bory (with long and narrow pendant fronds ) ,  
Asplenium aethiopicum (Burm.f. ) Bech. (Cadet 3 1 87,  351 2  and 4 1 1 4) ,  Asplenium 
boltonii Hook . ex Schelpe, Elaphoglossum aubertii (Desv . )  Tard . ,  Elaphoglossum 
splendens ( Bory ex Wi l ld . )  Brack . ,  and Elaphoglossum hybridum (Bory ) Brack . Others 
are less common and i nclude :  Huperzia verticil/ata ( L .f .) Rothm. ,  Huperzia obtusifolia 
(Sw.)

. 
Rothm., Hymenophyllum peltatum Desv., Asplenium protensum Schrad . ,  

Asplenium rutifolium ( Berg.) Kze., Asplenium theciferum ( Ku nth ) Mett. ,  Ctenopteris 
leucosora (Boj . )  Tard., and Ctenopteris parvula ( Bory ex Wi l ld . )  J .  Smith. 

Some species, although consistently found growing on the lower and middle 
leve ls of  trun ks, tolerate increased l ight and may a lso become establ ished on h igh and 
exposed branches. They may even be encountered with i n  dense Philippia th ickets at 
bases of shru bs or rooting in  carpets of moss . They include the fo l l owing species :  
Blotiel/a glabra (Bory ) Tryon, Elaphoglossum angulatum (8 1 . )  Moore (E. alstonii 
Tard . ) ,  Elaphoglossum sp :, Ctenopteris rig{Jscens (Bory ex W i l ld .) J .  Sm ., Ctenopteris 
torulosa (Bak. )  Tard ., , Pleopeltis macrocarpa (Bory ex Wi l ld . ) .  The l atter species is 
particu larly abundant on the trun ks and branches of Acacia heterophy/la . 

Cavernicolous species 

A certai n  number of species favour rocky wal ls of  grottos, f issures i n  c l i ffs, or rock 
concavities at h igh a ltitudes. These incl u de : Asplenium kassneri Hieron . ,  Asplenium 
�rectum Bory ex W i l ld ., Asplenfum stoloniferum �ory, Cystopteris fragills ( L. )  Bernh. , 
Ctenitis sp. ( 1 942, 1 974, 2047, 1 532, 1 553),  Elaphoglossum deckenii ( Kuhn)  C. Chr. 
var.rufidulum (Wi l ld . )  Tard., Elaphoglossum hybridum (Bory) B rack.v1Jr. vulcanii 
Lepervanche ex Fee, and Elaphoglossum stipitatum (Bory ex Fee) Moore. Grammitis 
barbatula ( Bak . )  Cope ! .  is consistently found in  this biotope, but may a lso occur i n  
forests i n  extremely sheltered sites, e .g.  on the lower surface o f  inc l i ned trun ks. 
Cheilanthes farinosa (Forsk . )  Kaulf. is more or less hel ioph i l ic and occurs at the 
mouths of caverns or on the edges of c l i ffs. 

Eurythermic forest species 

In view of their geographic distribution over the is land, these species have a wide 
tolerance for temperature. They are just as common i n  forests of low al titude as they 
are in those of the uplands.  . 

I n  terms of biomass they are without equal amongst the pteridophyte flora. 
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The tree ferns 

The tree ferns have a special appearance wh ich i mparts a characterised physiognomy to 
much of the is l and 's forested expanses, so we shal l  give it  speci al consideration . Two of 
the component species a re tru ly  polyaltitudi na l . The fi rst, CVathea borbonica Desv. (C. 
canaliculata W i l l d . ) ,  has a fai rly sl ender stem wh ich often becomes ramif ied at h igher 
alt itudes. l t  is general ly  a component of the canopy where the trees exceed 7-8 m .  
Cyathea excelsa Sw. is ,  on t h e  other hand, a l arge tree fern attai n i ng 1 0· 1 2  m .  I ts 
fronds are a component of and often transcend the canopy.  The base, which is  
thickened by a dense network of adventitious roots, is used for the construction of 
planters ( "fanjans ') or support plaques we l l  su ited for orch id cu lture .  

Cyathea glauca Bory i s  much more o l igothermic and is  never found below 
1 000-1 1 00 m alt itude. A pioneer species in ericoid formations,  it  dominates the upper 
stratum of preforest shru b vegetation for qu ite some time. Dur ing the hot and humid  
period i t s  leaves dry up ,  after which new growth i s  i n iti ated.  The  base of  the  stem of 
this species is used in the same way as that of Cyathea excel sa . 

A fou rth species of Cyathea , probably introduced , is cu ltivated in humid regions 
of low alt itudes (Ste. Rose, St. B enoit, Plaine des Pa l m i stes) , where it now appears to 
be natu ral ized . 

Heliophilic species 

These species are not very numerous and three can be cited . Lycopodie/la cemua ( l . )  
Pich . Serm . i s  common with i n  pioneer shrub  formations and als_o_ in  fa l low land, 
particu lar ly those of very humid regions .  Pteridium aquilinum ( L. )  K uhn i s  a lmost 
ubiqu itous in f ie lds on poor soi l ,  fa l l o w  land,  grave l ly  areas, secondary scrub and even 
more or less degraded forests. This incredib le  fern sometimes exceeds fou r  metres i n  
height. Elaphoglossum spatulatum (Bory ) Moore is  a t iny fern which grows exc l l.Hiively 
on exposed and humid boulders in sh1; ltered streambed . This species cou ld  be 
considered to be a he l ioph i l i c  saxicole. 

Skiophi/ous terrestrial species 

At ti mes these constitute the greater part of the forest ground flora. Examples include : 
Selaginella sinuosa (Desv . )  Alston ,  Selaginella surculosa Spring,  Marattia fraxinea Sm, 
ex J. F .  G mel . ,  Pteris scabra Bory ex W i l ld . ,  A splenium viviparum ( l.f. ) Pr.  var.  
lineatum ( Sw. )  Tard.  and Ctenitis sp.  (Cadet 1 674 3399, 3472, 3378, 3544, 3555). 
The rema in ing  species are much less frequent : Trichomanes meifolium Bory ,  
Trichomanes parviflorum Pair . ,  Nephrolepis tuberosa Bory, Pteris cretica L. ,  Pteris 
woodwardioides Bory ex Wi l ld ., and 8/echnum australe L. 

Eurythermic, skiophilous epiphytes 

Most species  of th i s  group are genera l ly qu ite frequent. Certain are strict skioph i le :  
Huperzia squarrosa (G.  Forst.) Trev., Huperzia gnidioides ( L.f. ) R othm.,  Huperzia 
ophioglossoides ( Lam. )  Roth m ., Asplenium petiolu/atum Mett., Hymenophyllum 
hygrometricum Desv.. Hymenophyllum inaequale Desv .,  and Hymenophyllum 
capillare Desv. which is very exacting as far as shade is concerned, and is a lways found 
on the l ower su rfaces of i ncl i ned trunks or  at base of trees. 

Trichomanes erosum Wi l ld .  (probably synonymous with T. cuspidatum W i l l d . )  is 
also extremely hygroph i l ic and has the same habitat as the preced ing  species but a lso 
grows c loser to or even on the soi l . The tiny fronds shrivel readi ly with the s l ightest 
decrease in hum id ity. Trichomanes tamarisciforme Pair  and Elaphoglossum 
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tomentosum (Bory ex Wi l ld )  Christ are a lso present. Antrophyum boryanum (Wi l ld )  
Kaulf. is  often l i thophytic or even terrestr ia l .  Blechnum attenuatum (Sw.) Mett. 
occasional ly forms a complete col lar  around trunks, especia l ly those of Cyathea. At 
middle a ltitudes the species may acqu i re a terrestrial habitat and even constitute a 
dominant part of the herbaceous stratum .  Loxogramma lanceolata (Sw.)  C .  Pres l .  quite 
often l i th ophytic, can withstand short periods of dessication . l t  a lso occurs i n  the 
Eastern dry zone i nside ravi nes. 

Certa i n  other species are encounted less frequently : Psilotum nudum ( L . )  
Beauv.  ( i n  crevices of  more or less shaded rocks ) ,  Trichomanes borbonicum Bory, 
Trichomanes digitatum Sw., Cheiroglossa malagassica (C.  Chr. )  Pich. Serm . (C. palmata 
Presl var. madagascariensis C. Chr. ) ,  Elaphoglossum richardii (Bory) Christ, and 
Monogramma graminea (Poir.) Schkuhr. 

Although indeed very abundant on trunks i n  the shade, another group of species 
is  equal ly at home on high branches exposed to fu l l  su n .  These include : Rumohra 
adiantiformis ( Forst. ) Ching,  Oleandra distenta Kunze, Elaphoglossum macropodium 
( Fee) Moore, Elaphoglossum petiolatum (Sw.) U rban ssp. salicifolium (Wi l l d .  ex 
Kau lf . )  Schelpe, Ctenopteris argyrata (Bory) Tard ., and Grammitis obtusa W i l l d .  

N ON FOR EST F E R N  SPE C I ES 

The pteridophyte flora outside of the forest is poorly represented, probably because 
the biotopes are not very d iverse. A l l  thermoph i l ic, these species can be d iv ided into 
three ecologic categories. 

Saxicolious, he/iophilous more or less xerophilic species 

Not very numerous, these species are h i gh ly characteristic of the "dry megatherm ic 
sector". They l ive i n  small cracks and fissures of the most exposed rocks and the i r  
fronds dehydrate completely dur ing the  dry  season.  Actiniopteris austral is ( L . f . )  L ink  
and Actiniopteris radiata (Sw.)  L.  are characteristic. The l atter species can a l so be 
found  between rocks of wal l s  a long roads. Adiantum rhizophorum Sw. prefers a more 
protected habitat and retains  its leaves year round .  We can add to this group Pyrrosia 
lanceolata ( L . )  Farw. which is  fou nd equa l ly  i n  the very humid eastern zone.  l t  grows 
on isolated tree trun ks and can withstand fair ly prolonged dessication during the dry 
seaso n .  

Terrestrial, heliophilous, more o r  less ruderal species 

A number of species have an ecology sometimes difficu lt to define .  They commonly 
occur  a long roads, i n  f ie lds  at the base of dry stone wal ls, i n  gravel and sometimes in  
fa l l ow land.  

Pl ants of such situations include : Pellaea viridis (Forsk.) Prant .  var.  viridis and 
Asplenium adiantum-nigrum L. Equisetum ramosissimum Desf. i s  a l most a lways 
encountered on the mo ist a l l uv ium deposited in torrent beds or  on their ban ks but a l so 
occurs on impermeable soi l  with i n  the "cirques", where it atta ins 1600- 1700 m 
altitude. Ophioglossum lancifolium C. Pres l and 0. nudicaule L.f. are d imi nutive ferns 
a l l ied encountered in Heteropogon sava nnahs in  the west. Their fronds appear just 
after the fi rst ra ins  mark i ng the end of the dry season . Th is spec ies has the same 
ecology in Madagascar. Pteris linearis Pa ir .  occurs at the foot of wal l s  in the dry 
western region . Pityrogramma calomelanos ( L. )  L ink .  va r .  calomelanos grows between 
rocks i n  stream beds that are a lmost always dry and a lso a long roadsi des. 
Pityrogramma calemelanos var. aureoflava (Hook.)  Weath . ex . Bai ley i s  commonly  
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situated along road sides. Sphaerostephanos unitus ( L  ) Holtt .  (Cyclosorus unitus ( L .) 
Ching)  is extremely frequent in abandoned fields and along roads. Macrothe/ypteris 
torresiana (Gaud. )  Ching (Thelypteris uliginosa (Kunze) Ching) may occur between 
rocks of torrent beds which a re for the most part dry . 

Certai n  species are extremely local ized , being restricted to one or two "ci rques".  
Cheilanthes hirta Sw. ,  Pellaea calomelanos (Sw.) Link . var .  calomelanos and Pellaea 
dura (W i l l d .) Hook. are known only from the Cirque de Ci laos and Ci rque de Mafate. 
Two other species are known exclusively from the Ci rque de Ci laos : Doryopteris 
pedatoides ( Desv . )  Kuhn.  and Doryopteris pi/osa (Po i r .) Kuh n .  Al l  of tl:lese species are 
absent from the C i rque de Salazie, which is  much more humid .  They can be considered 
as species wh ich are thermoph i l ic but scarcely hygroph i l ic .  

Hygrophilic and he/iophilic species of marshes, water courses and seepage 

Not many species grow in  this  biotope . Cyclosorus interruptus (Wi l l d .) H . lto 
(The/ypteris totta (Thunb. )  Schelpe) i s  abundant around marshes at low to medium 
alti tudes. Osmunda regalis L .  grows i n  areas of marshy prair ie below the v i l l age of 
Plaine des Palmistes, the only known stat ion .  Athyrium accedens (8 1 . )  M i lde 
(Diplazium proliferum ( Lam .) Kaulf . ) and Pteris pseudolonchitis Bory are most 
frequently encountered amongst rocks a l ong permanent streams or springs, or on talus 
slopes a long i rr igation canals at low al titudes. 

The flora of waterfal l s  and seepage at low alt itudes is characterised by Adiantum 
capi/lui-veneris L.,  and Ptefis vittata L. the latter of  wh ich is not exclusively found in 
this habitat and occasionaly occu rs a long streams on humid al luvia ls .  Christe/la 
hilsenbergii (Presl) Holtt .  i s  a sun lov ing species which is not very particular in  its water 
requirements. lt is also found on seepage areas as wel l  as on the al most permanently 
dry s i.l ty banks  of streams and in  the u ndergrowth of forests of the hot dry parts of the 
is land. 

CONCLUS I O N S  

Most of  the 240 or so species of  native pteridophytes are sti l l  abundant i n  Reun ion 
because they occupy habitats which are presently qu i te extensive and they do not have 
ecological requirements that are h ighly exacting. Many hygroskiophi lous species of low 
alt itudes, for example, may thr ive in secondary formations (Eugenia jambos L .  forests) 
wh ich have taken the pl ace of the indigenous forests. Other species, notably those 
belonging to the genera Hymenophyllum, Trichomanes and Humata, even grow on o ld  
fru it trees in  orchards. On  the  other hand,  as  a consequence of  the  reduction of  the 
areas once occupied by the forests in the dry megathermic sector, certain  species 
restricted to this  formation have become rare, tor example Asplenium adiantoides ( L.) 
C. Chr. ,  Actiniopteris radiata (Sw. )  Link ,  and especia l ly  Actiniopteris australis ( L.f . )  
L ink wh ich i s  confined to emergent rock faces in  the Heteropogon savanna of the 
leeward region .  These species .an� i nfrequent and m-ore importantly,  are me�aced by 
fires. Pel/aea ca/omelanos ( L. )  L ink var. calomelanos, Ooryopteris pedatoides (Desv.) 
Kuhn,  and D. pi/osa (Poir)  Kuhn are only encountered at rare stations, pr incipal ly  in 
the C i rque de C i laos, in areas alternatively cultivated and left fallow. Asplenium nidus 
L. is also in  danger because it is often col lected for its attractive fronds. 

Various other species such as Vittaria sco/opendrina (Bory) Thwait. and 
Angiopteris madagascariensis De Vriese are l imited to areas of low a ltitude humid 
forest which have become establ ished on l ava flows about 200 years o ld .  The i r  
restricted distr ibution can  only be  explained by man's destruction of  this  type of 
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format ion _  These species a re thu s  threatened by exti nction . 
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REV IEWS 

FERNS OF HONG KONG by Harry H. Edie XVIII + 285 pp., 15 pi. Hong Kong 
University Press, 1978. 214 x 140 mm. Price not quoted. 

This is  a flora of the is land of Hong Kong and that part of the China main land and 
offshore is lands that make u p  the New Territories. Harry Edie has written this book 
"out of necessity" for h is u ndergraduate students and the f irst 23 pages therefore are 
devoted to n otes on I ife-cycle.  ecology, classification morphology and evolution . These 
are clear and concise and w i l l  be easi ly understood by amateurs and sixth-form 
students a l i ke .  That on classification is weakest and I feel the h igher taxa cou ld  have 
been d iscussed more fu l ly  or. at least, references given to up to date work on the 
subject. In that on morpho logy, the variation of spore shape and wa l l  structure and 
ornamentation is  not mentioned nor i s  its importance as a taxonomic character. I 
wou ld have l iked a paragraph on geograph ical affin ities to emphasise that some 50% of 
the species are south-east Asian ranging from I ndia to S . E .  China and often to 
Ph i l i pp ines and Ma lesi a ;  1 2% are Ch inese reaching Formosa and Japan , and on ly 1 7% 
are confined to S E  Ch ina. Two or three species are doubtfu l ly endemic. 

There i s  a check l i st to the 1 80 or  so species covered, arranged according to R .E .  
Ho lttu m's account of genera for Flora Malesiana . One new combination ( Lunathyrium 
zeylanicum ( Hook.) H .  Edie) i s  made there. Keys and descriptions are good, i l lustrated 
with clear thumbna i l  sketches by the author. Standard of binding (soft but durable) . 
and printing are good . I detected on ly one printing error Arachnoides instead ·of 
Arachniodes and perhaps 'deltoid'  ( p . 1 8) shou ld be 'deltate' but these are m i nor 
points .  Th is  i s  a n ice book to possess as an  i n troduction to the fern flora of main land 
east Asia and wi l l ,  I feel sure,  encourage the study of ferns general ly  i n  that part of the 
world. 

A. C. JERMY 

THE PTERIDOPH YTE FLORA OF FIJI by G. Brownlie. 397 pp. 44 plates. 175 x 250 
mm. (Beihefte 55 zur Nova Hedwigia). J. Cramer, Vaduz, 1977. Price OM 200 (about 
£5 1. 00) Subscription price DM 160 (about £4 1.25). 

The main body of th is  work i s  g iven over to description of fam i l ies  (25) . genera (89) 
and species (296) of the pteridophytes found on  the F ij i  i s land Group.  Fu l l  p lace of 
pub l ication is g iven for each taxon but few deta i l s  are given on types. The author, 
Garth Brown l ie,  on the staff of the Un iversity of Christchurch , Canterbury. N Z ,  has 
a l ready one other fern F lora to his credit, namely that of New Caledonia.  Th is 
reviewer wou ld have wished for a b iogeographical d iscussion on the flora of F ij i  and 
more about the environment of those is lands;  only seven pages are given over to . 
introductory matter. 

E ighteen of the species are described here for the f irst time ( i n  Belvisia, Bolbitis, 
Ctenitis, Ctenopteris, Elaphoglossum, Grammitis, Hypolepis, Lycopodium, Microlepia, 
Pteris, . Tectaria and Trichomanes) .  The fol l owing new combinations are a lso made : 
D{cksonia moluccana Bl .  var.  lnermis Baker i s  transferred to Dennstaedtia ; Microlepia 
tenu is Brack. to Orthiopteris ;  Ctenitis gordoni i  ( Baker) Copel .  and A thyrium gi l lespiei 
to Lunathyrium; Dryopteris maxima (Baker) C.Chr. to Arachnoides; D. wai waiensis 
C.Chr. tOt Ctenitis; Lomaria col'iacea Brack.,  L.  doodioides Brack. and L. pilosa Brack. 
to FJechnum; and Microsorium parksii Cope I .  to Phymatosorus . 

The book is of the technical standard we have come to expect from J. Cramer; 
clear typography and the p lates by Helime Mu lder are exception a l l y  good and show 
useful d iagnostic features. However. one must ask the question : "For whom do we 
write such F loras?" For the professional botan ist, the student or keen amateur who 
wishes to i dentify ferns 01 i=i j i  the meat of this book could have been produced for 
one quarter the price. A.C. JERM Y 


