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Urban mosses in Mexico City 
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Resumen. Se reconocen 87 especies y variedades de musgos de l área urbana de 
la ciudad de México, incluyendo 23 que sólo se conocen por registros de 
principios de los años 1900. Algunas de las que crecen sobre el suelo podrían 
ser redescubiertas, pero varias epífitas pa recen haber sido e liminadas 
permanentemente. Los cambios en la diversidad, incluyendo la extinción de 
especies o de comunidades de musgos, son debidas p rincipa lmente a la 
desaparición de hábitats naturales en el ambiente urbano y a la contaminación 
atmosférica. 
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Abstract. Eighty-seven species and varieties of mosses are known from present 
urban localities in Mexico City. This number includes 23 taxa collected only in 
Lhe early I 900's. Although some ofLhe soil inhab iLanLs may yeL be re-discovered, 
Lhe expansion of Lhe urban arca in Mexico City may have eliminaLed severa! 
epiphytic species permanently. The changes in moss d iversity, including the 
extinction of species or moss communilies, are mainly due LO disappearance of 
natural habiLats in Lhe urban environmem and LO aLmospheric pollution. 
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lntroduction 

Mosses are an important part of urban landscapes. In Mexico there is no published 
reference to the number of species for any urban area, although preliminary 
eva lua tions have been made on moss responses to such urban pressures as 
atmospheric pollulion (Durán, 1993). In Mexico City, as in other metropoli tan 
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areas, mosses appear to reduce their numbers and biomass with increasing pollution 
or heat accumulation (cf. Meininger et al. 1985 ). Sulfur d i oxide (SO) is a major 
contaminant that breaks down chlorophyll molecules and effectively destroys many 
urban mosses, but desiccation also inhibi ts growth and sexual reproduction . T hus, 
Mexico City would be expected to be a "moss desert" due to high leve Is of pollutants 
and the size of the urban area. However, without past records little may be said 
about the changes in floristic composition that have occurred with increasing 
population and industrial growth within the city limits. Although moss inventories 
would seem impractical in the ever-shifting landscape of Mexico City, they could 
answer many practica! questions, includ ing what species are potentia lly resistant to 
desiccation or pollution. Also, such inventaries could serve to moni tor changes in 
air quality. 

This contribution is the first overview of the diversity of mosses in the 
metropolitan area of Mexico City. Because of its floristic approach, it does not 
intend to answer questions related to the ecology of mosses, but to serve as a record 
of the species known from this urban area. Toe use of herbarium specimens and 
li terature records can give a historical perspective and substantiate floristic changes 
that have occurred over the years. 

Method 

Specimens collected by the authors and others in the herbarium of the Nacional 
University of Mexico {MEXU) served to determine the species from urban areas in 
Mexico City (Table 1). Although strictly supported by herbarium material, the species 
list in Table 1 was supplemented with information from che literature to obtain the 
period of time for which a given taxon has been known from the area. Toe specimens 
represent current urban localities, but sorne of them may have been collected in 
areas with remnants of the original vegetation. In ali cases we excluded the specimens 
from such well-known si tes as Aj usco, Desierto de los Leones, and Conu·eras because, 
although part of the city, they are essentially undeveloped forested areas. A 
representative specimen is cited by collector and collection number in the last column 
of Table l. 

Toe species listed in Table 2 are ali records from the li terature for which 
there are no further collecting reports. Most specimens may have been obtained 
from localities that were not urban or suburban at the time of collecting. As such, 
these provide important historical background. The specimens have not been 
studied, but the species cited in Table 2 include th e approximate year when they 
were first observed in the area. Toe collector name is given after the bibliographic 
cita tion for further reference. 
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Table l. Mosses collected in present urban sites in Mexico City 

Taxon Yrs. observed1 l labi1a1• Reference/Specimen• 

: J/1111111 ha11111/11., (C.M.) 8ro1h . 1984- 1986 s Cárdenas :H99 

1l11 01110'11y11111 Jilifor111, (Dicks.) Sol n,s. 1982 s Cárdenas 1467 

Barlm/11 cmlllo/11/a l ledw. 1982 s Zander et al. T 188 

Bmd1_)1111nti11111 111,.ticnuum Mo111. 1974-1 983 R Cárdenas 2980 

/J. rmm,1011111111 ( rayl.) .J acg. 1982 S,E Cárdenas 1477 

8. 11rridmta/, ( l la111pe) .J acg. ( 19:H )- 1982 S,R,E Thériot ( 1931 ); Cárdenas 
1475 

8 . 1·111/, ml, (Brid.) Buck ( 193 1 )-1983 S, R,E T hério1 ( 19:-11 ); Cárdenas 
2808 

8rr11111111 .,ern11d11 (Hook.) 8 .S.G. 1944- 1%8 R Delgadillo 2085 

8ry,,,.r_vthro¡,it_vl/11111 m111/,yloca1-¡J11111 (C. M.) Cru111 1983 s Cárdenas 2803 

/J. 11um¡11aliji,/i11111 ( rayl.) Zand. 1982 s Cárdenas 1872 

IJ,~111111 r11ge11ln1111 Hcd\,t. 1924-1995 S,R Amable 258 

8. l,il/ai,/,ri Schwaegr. ( 1928)- 1968 R Thério1 ( 1928); Dclgadillo 
1665 

B. rluyseum Mi11. 1926-1944 s Amable 1568 

C1J111/,ylop11s /Jilifn Brid. 1926-1982 S, R Sharp 314 

Cnntodrm sp. 198:1 s Cárdenas 2797 

Clwuin l,ptoph_vlla (C. M.) Zancl. l!l7!,- l!l82 s l lcnnann 26 142 

Cwto-hv¡,1111111 111,xim1111111 (Mili .) Buck & Cnnn 1983 S,R,E Cárde1ias 2824 

Dir~v,111xlo11 n11stmlnsin, (Hook. & Grev.) Zand. 
var. at1s/1alasit" 1926-1984 s Delgadillo 1639 

/J. a11stmln.,i,,, var. 11111úrow., (C. M.) i'..and . l!l2(i- l!l84 s An,ablc 159:1 

/J. lwmp,i Zand . 1!)82- 198·1 s Cárdenas 3504 

1Years in paremheses are previous records of a taxon as reponed in the literature. 
"S = soil, R = rock, E = epiphyte. 
'Specimens at M EX U are indicated by the collector's name and number. 
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Table 1 (con linues) 

Taxon Yrs. obscrvccl l labi1a1 Reíere11cc/Speci111c11 

D. i11crassntoli111bat11s Card. 1925 s A111ablc 1 :148 

D. u110/utm (Card.) Will. 1925-1986 s Cárdenas :1562 

D. rigidrd11s Hcdw. var. gracilis 
(Schlcich.) Zand. 1908-1984 s Cárdenas 14 72 

D. rigid11/11s var. ic11uulopltil11s 
(Schimp .) Zand. 1956 s Sánchez & l lcr rcra s.11., 1 !)56 

D. ·rigid11/11s var . s,1b11/at11s 
( J'hér. & Banr.) Zand. 1925-1984 s Cárdenas :{566 

E11todor1 úeyricltü (Schwaegr.) C. M. 1925- 1989 S. R,E Cárdenas 2827 

E. sermlat11s Miu. 1982 F. Cárdenas 1476 

Fnbrortia ciliaris (Brid.) Brid . var. ciliaris 1980 E cí. Sharp ( 1945); Ourán & 
Rivera 2:na 

F. cilia·ris var. po~vca,pn (Hook.) Buck 1980- 1982 E 0 11rá11 & Rivera 291 

F. ciliaris var. wriglttii (Sull.) Buck 1980-1982 F. Cárde11as l 8G4b 

Fissidms crispus Mont. 1982-1984 s Cárdenas 282G 

F11.1u11ia ltygrometrica Hedw. var. rnluesc,ms. 
(Schwaegr.) Monl. 1924-1 %8 s A111able 1257 

F. ltygrometricn var. ltygrometrim 1924-199 1 s Dclgadillo 5626 

Grimmia i11uo/11cmtn Card. 1925-1926 R A111ablc 1448 

C. p11lla Carel. 1982 R Cárde11as 1461 

Gymnos/01mu11 a~ruginosum Snt. 1986 s Dclgadillo 5021 

Haploclndi11111 a11g11stifoliu111 (Ha111pc & C. M.) Broth. 193 1- 1982 R,E Amable 1806 

l-/ed11•igidiw11 i11tegrifoli11111 (P. Beauv.) Dix. 1982 R Cárdenas 1462 

H_vgroo111blysugi11111 fl11via1ile (Hedw.) Loeske 1926 R Amable 14.5:3 

Ltptodo11tiu.111 Jlexifolium (Dicks.) Hampc 1980- 1984 E Cárde11as 350 1 

Ltskea a11g11stala Tayl. 1925- 1926 E Amable 1603 

Li11dbergia mexicmw. (Besch .) Card. 1923-1982 F. D11rá11 & Rivera 274 

Ortlwtric/111111 diaplw.1111111 Schrad. 1924-1980 E Durán & Rivera 66a 

O. ¡,yc11oplt_vll11111 Schi111p. 1907 E Pringle 15079 
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l a.ble I (end) 

Taxon Yrs. obscrvcd l labitat Rcfcrc11cc:/Spcci111c:11 

!'lt1tygy11,llri dmst1 (l look.) Buck 1!)82- l!l8:~ S,E Cúrdc:nas 1474 

P. Jwi11gl,i (Carel. ) Buck l!l8:~- 198!) S,R,E Cárdenas 2818 

Pogmw/11111 olig01!11s (C. M.) Mitt. 1982 s Cárdenas l 4!i6 

Pmulocrossüli,1111 replicntum ( íayl.) Za nd. 1907- 1986 s Dc lgadillo 1647 

Plerob,yo¡,si, 111Pxica11t1 (Ren. & Carel.) Fleisch . 1944 R Sharp 3:~ 1 

r•dt1isi,llt1 Jnlwlt1 (B.S.C.) Ando 1907-1982 E !'ringle 104 1 (i 

fl"ropi/11111 lo111m/<1st1111 (l ledw.) Brid. 1944- 1983 s Dclgadillo I Ci57a 

U"'1iell" lt1go,mi, ( l la111pc) Buck 1%8 R Dclgadi llo 1644 

UJ,_v11clwsl,gi11111 ¡,ri11gl,i Can!. 192:; s i\111able 1:H7 

S"gmolor/11/t1 q11iloe1,si, (J'ayl. in l look.) Zand. 1984 s Cárdenas :~54Ci 

Se11111l0Jih.1•//11111 wbJ1i111wlt1111 (Brid .) Britt . 198:~ E Cárdenas 2816 

S_v111,irhit1 n111pltúlit1cm (C.M.) Zand. ( l 94:>)-198::l E Sharp ( 1945); Cárdenas 282:~ 

S. fmgili< ( J'ayl.) Ochyra ( 19::l l )-1982 E T hér iot ( 19:~ 1 ); Durán & 
Rivera 674b 

S. obt11sissi11w (C. M.) Zand. 1924-1982 S, R Delgadillo 1638 

S. Jxrgo,11111 (Mildc) Antann (1945)- 1984 E Sharp ( 194.5); Durán & Rivera 
:H5 

S. J1t1¡,illost1 (Wils. ex Sprucc) Jur. 1980 E Durán & Rivera 90a 

Ti111111i,llt1 mw111"/" (B.S.C.) Lintpr. 1927-1%8 s Dclgaclillo 1655 

Torl,llt1 /111111ilis (1 lcdw.) J cnn. 1968 s Dclgaclillo 2094 

'friclwslom11111 bracl1_vdo11li11111 Bruch (1931 )-1984 s Thériot ( 193 1 ); Zanclcr T 170 

Wú.1Sit1sp. s Cárdenas 3:,51 
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Results 

Table 1 includes 64 species and varieties of mosses from the present urban area of 
Mexico City. Most of these taxa grow on soil, walls, or o ther man-macle substrates 
where disturbance is moderate. The rock inhabitants are usually found in protecled 
habitats that are part ofthe original landscape such as, for instance, on the grounds 
of the National University which, surrounded by urban development, maimains an 
ecological reserve for organisms inhabiting the lava flow from the extinct Xitle 
volcano. The epiphytic species are widely distributed in Mexico, but in general 
they are comparatively infrequent in this urban area. 

Besides substrate preference, two distinct groups may be observed among known 
urban mosses, namely, those that are comparatively rare in Mexico City and those 
that are widely distributed there. Among those in the rare species group, Didymodon 
incrassatolimbatus, Orthotrichum pycnophyllum, and Rhynchostegium j1ringlei have nol 
been collected since the early I 900's. The first grows on soil and may still appear in 
the collecting record, but the last two are epiphytic and may have become extinct in 
the urban area. The same is also true of Grimmia involucrata, Hygroamblystegium 

Jlu:viatile, and Pterobryopsis mexicana. These grew on rock and apparently have 
disappeared locally, although the last species is fairly common elsewhere in Mexico. 
Aloina hamulus, on the other hand, is usually found on compacted calcareous soil in 
its natural habitat, but in Mexico City the species has been found on old adobe 
walls. 

The species that are widely represented in the city are usually considered weedy 
mosses. Bryum argenteum and Funaria hygrometrica are good examples. Severa! species 
have been collected repeatedly or have persistecl in the collecting record over long 
intervals. Campylopus pilifer grows on exposed soil and rocks and is common on the 
lav~ flow ofthe University grounds. Didy1!lodon australasiae grows on soil ; Lindbergia 
mexicana, Orthotrichum diaphanum, Syntrichia amphidiacea, and S. Jragilis are frequent 
epiphytes along waterways of native or introduced arboreal species. 

Table 2 lists 23 additional taxa bringing the total to 87 species known from 
the present urban area of Mexico City. This last group of species, however, was 
apparently collected only in the early l 900's. Sorne of the species are usually 
associated with forest habitats. Thus, for instance, Anacolia laevisphaera, Barbula 
mizabensis, Cryphaea patens, Epipterygium 1llexicanum, Hypnum amabile, and Taxiphyllu111 
taxirameum may have been collected from suburban habitats no longer present in 
Mexico City. 

Oiscussion 

The mosses of the urban flora of Mexico City are only panly known. T he specics 
listed in Table 1 are perhaps a small portion of those that may be discovered when 
a detailed study is undertaken. To be sure, despite continuous disturbance, lhe 
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Table 2. Mosses collected in Lhe present urban area of Mexico City in Lhe early l 900's 

-raxon Yrs. observcd l labitaL Rercrcncc: Spcci111e11 

: l111blw;tegi11111 sntm1s (l ledw.) B.S.C. ( 1914) E Thériot ( 193 1 ): Arscne 9493 

,fo"roli" lrmm¡,lumn ( r ayl.) Flow. (1900) S,R Flowcrs ( 1952): Orcu1t 6740 

Bnrlml" oriz.nbn1Sis C.M. (19 14) s T hériot ( 193 1 ): Arsenc 9464 

Bmrl~vmn,ium ncumiunhun l larv. ( 19 14) S, R T hério1 ( 1928): Arscne 9 15 1 

13.fnbrouioidts (C.M.) Par. ( 1906) S, R Ochi (1980): Ross 27 

/3. sni11t-pi,r-rei T hér. ( 1933) s T hérioL ( 1933): Woronow 6 16 

/3. s_ysl_y/i,1111 (C.M.) Jacg. ( 1909) E, R Ochi ( 1978): Pringlc 10846 

B.111 JP-rrngiuascem (Stin .) C iac. (193:J) s ThérioL ( 1933): AnLipovitch s.n. 

B.111 r,rumiros/111111 (Hcdw.) 
Citen var. amP11111 (C.M.) i'..and. (1900) s Zandcr ( 1978): Orcu1 t :J8 l 7a 

Cry¡,Jwni ¡,atem l lornsch . (1909) E Crum ( 195 1 ): Pringlc 106 12 

Duly111odo11 vinettfo (Brid .) Zand . ( 1933) s T hériol ( 1933): Woro now 607 

Eutostlwdo11 111111,/mbergii ( fo rn.) Firc ( 19 14) s Crurn ( 195 1): Arsenc 9472 

Epipterygium 111exicn1111111 (Bcsch .) Broth. ( 1933) s T hérioL (1933): Antipovitch 6 1 

Fu11a1'ia sftflorii C. M. (1914) s T hérioL ( 1928): Arsene 94 72? 

l-lygron111b~ysti!giu111 ,x,rium (Hcdw.) Moenk. (1926) s T hériot ( 193 1): Amable 1453 

l-ly/mum amttbilt (Milt.) Ha 111pc ( 19 14) S,R,E ThérioL ( 193 1 ): Arsene 2270 

u¡,1obryu111 ¡,yrifon11e (Hcdw.) Wils. (1926) s T hérioL ( 193 1 ): Amable 1264 
p.p . 

Molnuloa se1ult11eritwn (B.S.C.) Li111pr. ( 19 14) S, R Crum ( 195 1), ThérioL ( 1928), 
Zandcr ( 1977): Arsenc 9432, 9462 

Polt/i,1 w,ltlmbergii (Web. & Mohr) AllClr. ( 19 14) s T hériot ( 1928): Arsene 9500 

Rhy11chosltgiu.111 ri¡x,rioitles (f-l cdw.) Carel. ( 19 14) S, R T hériot ( 193 1): Amable 1450 

/1 . . m rn/n/11111 (Hcdw.) Jacg. (1926) S,E T hérioL ( 193 1 ): Amable s. n. 

Taxiph_yl/11111 /1ixirn.11um111 (Miu .) Fleisch. (1914) S, R T hériot (193 1): Arsene 10999 

Weiisio sulxmgmtifolio (Thér.) Zand. ( 1926) s ThérioL ( 193 1): Amable 16 13 p .p. 
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rooftops and walls of ancient buildings and houses, and parks and gardens offer a 
broad range of potencial substrates already represented in our herbarium records. 
Species of Brachythecium, Bryum, and Didymodon (Table 1) may have been prcsem 
for much of the city's history. Some of them have persisted in suburban areas, but 
others have remained uncollected because of their small size or inconspicuous naturc. 
Most visiting bryologists have collected in undisturbed areas and rarely havc 
contributed to urban collections. On the other hand, the moss flora of the ci ty 
certainly includes incidental species (e.g., Gymnostomum aeruginosum and Trichostomu111. 
brachydontium) that establish themselves for short periods of time. T hese disappear 
with new sidewalks, when the soil in gardens is removed, or with the beginning of 
succession in certain protected habitats. Such epiphytes as Cyrto-hypnu111 mexica:num 
and Entodon serrulatus are particularly vulnerable in the city environment. They 
cannot readily become established on such trees as Eucalyptus, Casuarina, and 
Ligustrum that are ubiquitous throughout the city. Besides air pollution, the continua! 
removal oftrees by the city administration prevents a more diverse bryophyte flora. 

In addition to air pollution (Durán, 1993), the disappearance of natural habitats 
is most certainly the primary cause of extinction of species or moss communities in 
the urban environment. A conspicuous example among those already cited is that 
of Orthotrichum pycnophyllum, an epiphytic moss that is fa irly common on trees ancl 
shrubs in the forested areas around Mexico City, but no longer seen in the urban 
area. The area of Pe11a Pobre, just south of the National University main campus, 
yielded important specimens when A.J . Sharp visited there in 1944. He obtained a 
specimen of Pterobropsis mexicana from rock, but this is usually an epiphyte elsewhere. 
T he Pe11a Pobre area is currently the site of a shopping mall. In the last 30 years, 
according to unpublished data from the City administration, human settlements 
that occupied 1200 ha in 1970 increased to about 1 O 154 ha in 1999 (Gobierno del 
Distrito Federal, Programa de Ordenamiento Territorial de los Asentamientos 
Humanos en el Suelo de Conservación del Distrito Federal). The shift in land use 
practices have altered moss habitats and che change from suburban to urban 
conditions is responsible for the loss of moss diversity. Although various terrestrial 
species reponed in the early l 900's may reappear elsewhere in the metropoli tan 
area, others such as Cryphaea patens, Epipte1ygiw11. 111exicanum, and Hypnu111 a111abile 
that grow in moist, shaded microhabi tats, may nol be expected anywhere in the 
urban area. The change in construction materials may also lead to the gradual 
disappearance of species, as is the case of Aloina ha111ulu.s that has been collected on 
adobe walls. Adobe blocks are no longer used in modern urban construction, but 
are still present in older parts of the city (e.g., in Coyoacán). 

From a historical point of view, the expansion of the urban area in Mexico 
City has brought about changes in moss diversity. In pre-colonial times the site was 
occupied by at least two lakes, Texcoco and Xochimilco (Wolf, 1976) where aquatic 
mosses must have flourished. There is no record of fossil or subfossil mosses, but in 
nearby Salazar Lake we have retrieved a sample of Fissidens crispus that is about 
2420 years old (Casta11eda and Delgadillo, 1998). With the establi shment of 
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Tcnochtitlán and its growth as che capital of the New Spain Víceroyship, many 
po tencial substrates for mosses muse have become available. Sorne species listed in 
-rabies 1 and 2 may go back to pre-colonial and colonial times as nearby sources in 
forested areas were available. Soil inhabitants of the genus Didymodon, and such 
epiphytes as lindbergia mexicana and Orthotrichurn diaphanurn that appear to be 
tolerant of desiccation, would find adequate substrates in old construction and 
suburban parks. The literature and extant herbarium records show that these taxa 
occupy exposed habitats and are well represented by specimens from various urban 
sites. Mosses collected in Tlalpan and Mixcoac by Arsene and others in the early 
l 900's (Table 1, 2) are examples of the species diversity in suburban conditions. 
However, increase in paved surfaces, low atmospheric moisture, and high levels of 
pollution have apparently diminished che biomass and number of species in the 
metropolitan area (Durán, 1993). A requisite to learn more about the effect of 
urban conditions on mosses is a complete catalogue of contemporary species, with 
emphasis on collections from rooftops and walls, similar to that obtained by Casas 
and Sáiz-Jiménez (1982) from the cathedral ofSeville. Because ofthe unpredictable 
fate of trees in the urban area of Mexico City, the response to heat and pollution 
may have to be evaluated with mosses growing on substrates other than crees; high 
buildings offer one such possibility. 

Acknowledgements. Thanks are extended to Dr. Lawrence M. Kelly, Instituto de 
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Literature cited 

CASAS S., C. and C. SA1z-JtMÉNEZ. 1982. Los briófüos d e la Catedral de Sevilla. Collectanea 
Botanica 13 : 163- 175. 

CRUM, H . A. 195 1. The Appal.achian-Ozarkian element in the moss flora of Mexico with a check-list 
of all known Mexican mosses. Ph.D. Dissertation. University ofMichigan , Ann Arbor. 504 
p. 

DURAN D., A. 1993. Evaluación briológica de los efectos de la contaminación atmosférica en la 
Ciudad de México. Tesis de Maes tría. Facultad de C iencias, Universidad Nacio na l 
Autó noma de México, México, D.F. 54 p. 

Ft.OWERS, S. 1952 . Monograph of the genus Anacolia. Bulletin of the Torrey Botanical Club 79 : 
16 1-185. 

MEJNJNCER, C. A., G. W. Ui:rzandj. A. SNJDER. 1985. Variation in epiphytic microcommunities 
(Tardigrade-lichen-bryophyte assemblages) ofthe C incinnati, Ohio area. Urban Ecology 
9: 45-6 1. 

ÜCHJ , H . 1978. Changes in nomencla ture and synonyms in the Mexican species ofbryaceous 
mosses. journal of the Faculty of Education, Tottori University, Natural Science 28: 81-86. 

Oc 111. H. 1980. A revisio n of the Neotropical Bryoideae, Musci (First Part). journal of the 
Faculty of Education, Tottori University, Natural Science 29: 49- 154. 



72 C. DELGAD ILLO M. Y A. CÁRDENAS S .. 

SHARP, A. J. 1945. Bryological notes from Mexico, I. Bryologist 48: 37-38. 
T1 IÉRIOT, I. 1928. Mexican mosses collected by Brother Arsene Brouard-II. Smithsonian 

Miscellaneous Collection 8 1: 1-26. 
TIIÉRIOT, I. 193 1. Mexican mosses collen ed by Brothe r Arsene Brouard-III. Smithsonian 

Miscellaneous Collection 85 : 1-44. 
T H ÉRJOT, I. 1933. Mexican mosses. rv. Revue Bryologique et Li.chénologique 5: 9 1- 1 1 O. 
WOLF, E. R. ( ed. ). 1976. The Valley of Mexico. Studies in Pre-Hispanic ecology and society. Univcrsity 

of New Mexico Press, Albuquerque. 337 p. 
ZAN DER, R. H. 1977. The Tribe Pleuroweisieae (Pottiaceae , Musci) in Middle Arnerica. 

Bryologist 80: 233-269. 
ZANDER, R. H . 1978. A synopsis of Bryoerythrophyllwn and Morinia (Pottiaceae) in the New 

World. Bryologist 8 1: 539-560. 




