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SUMMARY 

With the purpose of demonstrating the survival 
ofpathogenic or potentially pathogenic fungi ofsands 
collected from marine public beaches, a source of 
in[ormation of ecological interest and related to Pu­
blic Health , we tracked saprophyte growth of kerati· 
nophilic-lytic fungo/ communities m keratinic substra· 
ta of a beach in Viña del Mar (Caleta Abarca} by means 
o[ a monthly sampling [rom January through Decem· 
ber 1982. 

Using the hair bait technique, 92 species 
were · isolated which. ofter application of a mathe· 
matico/ coefficient of abundance become classified os 
Dominan! (3,3"1o }. Accesory {8,70fo} and Accidental 
(88,30fo }. highest levels were recorded in genero 
Aspergr11us, Penici/lium and Acremonium. · 

Greotest similarities ofmycota (Winner's coeffi· 
cient) too k place from M ay through Aagust ( Winter} 
and from Januory through Apn1 (Summer-Autumn} 
whereos highest values of diversity (Shannon 's coeffi· 
cient} occurred from July through October (Winter· 
ear(v in Spring). 

Ol1eraU pattern of colonization of keratinic 
substratum (human hair) rel'eals that most of fungal 
communities recorded as primary colonizers ore 
nonkeratinolytic fungi that take advantage of simple 
portian o! substratum. Highest frequency-occurring 
group (over 50"1o ) was recorded, in a decreasing 
arder, omong genera A$fNrgi0us, Penicillium, Ochro­
etmis ond Botryotrichum. 

A minority mode up by kerotino/ytic júngi 
themse/l'es, omong which are genera O.rysosporium, 
Trichophyton and Scopuloriopsis represen! moin 
secondary co/onizers. making their appearance as 
a steady group in al/ beach arcas. 

Microsporum gypseum and Trichophyton 
mentagrophxtes were the pllthogenic dermatophytes 

· isofated. Possibility of sun•il•al of these keratinolytic 
ji.mgi along with a considerable number of júngi 
assumed as opportunist such os AspergiUus fumigatus , 
A. niger, A. terreus, Acremonium kiliense, Fusorium 
oxysporum, Mucor rocemosus, Scopuloriopsis brevi-

. caulis, S. brumptii among others. co"oborates thot 
public beoches vet:v much crowded by people are 
places to be considered in transmission of certain 
mycoses. 
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RESUMEN 

[Di~sidad-domiNmcltz y sucrsión de comunidoóes 
fúngicos aisladDs en suelos areno10s (uno p/oyo de la 
V Región. Otile) sobre anzr~elo qu~Tfltínico. f . ] 

Con lo finalidad de demostrar la sobrevivencia de 
hongos patógenos o potencialmente patógenos en las 
arenas de playas recreacionales marinas, información 
de interés ecológico y relacionada a Salud Pública, pes­
l(!!izomos el crecimielltd saprófito de las comunidades 
p:mgicos queratinofi/icas-líticas en substnztos quera ti: 
nicos en uno playa de Viña del Mor (Caleta Abarca), 
mediante un muestreo mensual entre los meses de 
Enero a Diciembre de 1982. 

Con la técnica del anzuelo queratinico se aisla· 
ron 92 especies, las cuales mediante la aplicación de 
un índice matemático de abundancia ocuparon las 
categorías de Dominantes ( 3,3-. ), Accesorias {8, 7"1o) 
y Accidentales (88,3"1o ). Los ,-ndices más altos corres­
pondieron a los géneros Asperri/lus. Penicilüum y 
Acremonium. 

Las rn¡zyores similitudes de la micota (índice de 
Winner) se presentaron desde Mayo a Agosto ( Invier­
no), y Enero a Abrü (Verano-Otoiio), y los mayores 
valores de dive!Sidad ( indice de Shannon }, entre Julio 
y Octubre ( lnviemcrprincipios de Primavera). 

1:..7 modelo general de colonización del substrato 
queratú1ico (pelo humano}, demuestra que la mayo­
ria de los comunidades fúngicas registradas como 
colonizadores primarios. son hongos no queratinolíti· 
cos que aprovechan la parte simple del substrato. Los 
de más alta frecuencia (sobre el 50.,. ) correspondie· 
ron en orden decreciente a los géneros A:spergi//us, 
PeniciOium, Acremonium, Ochroconis y Botrytri­
chum. U no mino na integrada' por hongos queratina· 
líticos propiamente tales, entre ellos los géneros 
O.ry10sporium, Trichoplryton y Scopuloriopsis, son 
los principales colonizadores se'-undarios, presentán· 
dose como un grupo constante en todos los sectores 
de la playa. 

Microsporum gypseum y Trichophyton menta· 
grophytes, fueron los dermatofitos patógenos aislados. 
La posibilidad de sobrel•ivencia de estos queratinolíti· 
cos junto a un buen número de hongos considerados 
como "oportunistas". tal como Aspertillus fumigatus, 
A. niger, A . terreus, Acremonium kiliense, FusoriÚm 
oxysporum, Mucor rocemOQis, Scopuloriopsis brevi­
caulis, S. brumptii entre otros. confirma que las pla· 
yas recrcacionales de alta concurrencia. son lugares 
que debm considerarse en la transmisión de ciertas 
micosis. 

73 



D/VERS/TY ~DOMINANCE AND SUCCESS/ON OF FUNGAL COMMUNIT/ES E. Piontelli et al. 

INTRODUCTION 

Occurrence of fungal communities in waters 
adyacent to marine shores and especially in public 
beaches has been studied considering that these 
natural habitats are fit for fungal survival. 

At present epidemical and ecological investi­
gations aim to the finding of those agents respon­
sible for the transmission of human and animal 
mycoses with the clear purpose of examining their 
terrestrial environment, attempting to intercorrelate 
climate edaphic and flora-flauna factors. Boundaries 
of these environments become ultimately mixed 
together with marine, lake and river coast lines 
resulting in a clear overlapping of environment 
under certain circumstances. This is especially true 
in the case of marine beaches where waves totally or 
partially wash these places in tended for entertaiment 
and swimming of the surrounding population and 
which to sorne extent favor the transmission route 
of soil ot water fungal species to man or viceversa, 
thus making up one of the many reservoirs ofmyco­
logical interest. There are many studies carried on 
filamentous and yeast-like, pathogenic or "opportu­
nist" fungi isolated from public beaches and coast 
line marine waters: Kishimoto and Baker 1969; 
Dabrowa at al. 1964; Beneke and Rogers, 1970; 
Boiron and Agis, 1982; Boiron et al. 1983; Baylet 
et al. 1981;Caretta 1978; Purchioet al.l979;Todaro 
1978 (a.b). 

Fungi existing on keratinized tissues were 
referred to af the beginning as keratinophilic (de 
Vries 1962) but according to Dominik et al (1973), 
a marked distinction must be made among those 
which are in fact capable of degrading substrate 
from the ones which in spite of settling on the same 
source in nature make only use of the associated 
substances such as intercellular cements, protoplasma] 
sediments or sorne derivative of its partial degra­
dation. The latter authors suggest to designate kerati­
nolytic to fungi mentioned firstly and keratinophi­
lic to those mentioned secondly. 

This distinction setting up a clear concept 
cannot be applied yet in a general sense until we 
have a sound knowledge not only of the occurrence 
of colonies on hairs, feathers or other keratinized 
sources but also of their actual keratinolytic proper­
ties (Filipello and Mosca 1980-81, 1982). 

We cannot exclude the role played in contami­
nation by yeast-like populations and colonies that 
combined with bacteria are contributed by rivers, 
streams and estuaries added with organic matter 
resulting .from human activity that ultimately are an 
integral part of microbiota of sands in those places 
where these sources of water flow out on their way 
to the sea. The constant occurrence of these micro­
organisms is presently taken as a potential sign of 
contamination of this environment, Cooke et al. 
1960; Simard 1971; Scherry et al. 1979; Pauta C. 
et al. 1983. 

The objectives of our investigation are: a) 
to track on the sands of a beach in Viña del Mar 
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(Chile) keratinophilic-keratinolytic ftlamentous fungi 
with their propagule on a keratinized bait, 
b) to make oneself acquainted with potentially 
pathogenic fungal species having this · particular 
ecological environment as their habitat. 

MATERIALS AND METHODS 

During the period from January 82 up to 
December 82, forty four surface samples (5 cm 
depth) of sand recovered from the public beach 
Caleta Abarca in Viña del Mar were examined. 
Twenty two of them are from the intertidal zone 
(wet) (1), corresponding to the area washed by 
waves and twenty two samples are from the dry 
zone (D) behind the former, up to the gravity re­
taining wall. The beach, about 200 metre long, was 
divided into four sections which were about 50 
metre apart in both 1 and D zones. In each of the 
eight sections (4 1 and 4 D), four samples were 
selected at random which ultimately became mixed 
in an overall pool per zone in such a manner that they 
would spread evenly in two sampling 1 and D units. 
This operation was carried out once to twice a month 
during the period already mentioned. February and 
July were the oruy months with only one sample. 

The two sampling units resulting after each 
recovery were taken to the laboratory for their 
processing within a 24-48 time period, being kept 
refrigerated in the meantime. 

1 and D samples were divided into equal parts 
and they were applied different isolation techniques 
(A, B) in order to detet the presence of fungi. 

A) lsolation of keratinophilic-keratinolytic fungi: 
By means of Vanbreuseghem technique (1952), 
part of 1 and D sand was placed on sterile plates 
(four samples for 1 and four for D), which were 
added with sterile human hair cut into 1 to 2 cm 
little pieces. Plates were moistened with a chloram­
phenicol-added distilled water solution (0.5 g/lt ). 

Then they were incubate at room temperature 
for a 75-day time period and later on examined 
under a stereoscopic magnifying glass every two 
days until the appearance' of the first fungi. After· 
wards at 5-day intervals in order to assess fungal 
growth and propagule. 

Existing fungi were isolated in different culture 
media such as Corn Meal Agar (CMA), Patato Carrot 
agar (PZA) added with 1/000 yeast extract, Malt 
Agar (AM) and Czapek agar (CA). 

B) Estimative count of filamentous fungi. The 
standarized Fred and Waksman (1928) plate dílution 
method was used. With part of sand from 1 and D 
zone, a base suspension containing 50 g. sand in 
50 mi. sterile seawater was prepare d. 

This mixture was shaked for 30 minutes in a 
mechanical shaker at ISO rotations per minute. One 
mt. was removed from these suspensions and added 
to a -test tube containing 9 mi sterile seawater thus 
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obtainin~ the first dilution ( 1 O 1) and from then on 
up ta 10 . 

One mi of each dilution (1 and D) was introdu­
ced on three 12-cm di ame ter sterile pe tri dishes 
adding 18 mi. Com Meal Agar previously liquified 
at 45° C. This same operation was carried ou t in 
Malt Agar. All dishes were incubated at 25° far 
seven days. · 

Coefficients and criteria used in analysis of results 
obtained by hair bait technique (H.B.) · 

1.- As an indication af abundance for each species, 
the fallawing parameter was used: 

m 
~ 

A fj 
m j = 1 

where m= number of samples collected in a 2-month 
period. 

f j = frequency value assigned for the presence 
of the species on a sample. 

Frequency values used in this paper were: 
1, representing a mínimum frequency (only in one 
plate), 2, an intermediate frequency (in two or 
three plates) and 3, a high frequency of colonies 
(in faur plates). Maximum value of this parameter is 
3 when there is a maximum frequency an the m 
samples. Mínimum value is 1/m when there is a 
mínimum frequency in anly one of the samples 
examined . 

2.- As an indicatar af similarity of presence 
between two lists of species, J accard's method 
was used: 

e 
S 

A+ B - C 

where A number of species present in list 1 
B number of species present in list 2 

.(' = number af species in common to both lists 

3.- As an indicatar measure of similarity in abun­
dance af species between twa lists, Winner's method 
was used: 

n A B¡ 
.~ 

1 

i = 1 
w 

n n 1 

' r At r B~ 
1 1 

i = 1 i = 1 

where: A¡ = value of abundance of specie~. i in list·l 

8¡ ~ value of abundance of specie, i in list 2 
n = number of species present in either of the 

twa lists. 

4 .- · As a coefficient of diversity , Shannon's specific 
diversity indicator was used ta get a list af species: 

n 
r log A 1 A¡ 

D = 
N N 

where: A¡= val u c of abundance af specie~ i in a list 
n 

N= r 
i = 1 

A · 1 

n number of species present in the list. 

5 .·- 1 n a rder to char~cterize a species in te rms 
of "daminance", its " relative abundance number" 

n 
1\ R " (A¡ 1 L A¡) 100 was calculated and the 

i = 1 
following scale was used: 

Accidental (a), if AR ~ 2'ft 
Accesory (A), if 2,1 OJo~ AR ~ 5% 
Dominan! (D), if AR ~S. I'ft 

6.- In arder to characterize a species in terms of 
"transitary presence" the fallowing scale was used: 
(which is valid far bath techniques, H.B. and O.P.). 

Sporadic (e), if species was present in one ar two 
2-month duration periods. 

Frequent (F), if it was present in three or four 
2-manth duration periads. 

Constant (C), if it was present in five or six 2-manth 
duration periads. 

RESULTS ANO DISCUSSION 

Du ring the perlad J anuary through Decem ber 
1982 in Caleta Abarr:a beach af Viña del Mar in 
the study areas and in both zones (1. D.), 107 fungal 
species were · isolated correspanding ta 46 genera, 
86% of them being isolated by the hair bait technique 
(Table 1 ). By using the abundance percentage it 
was nated that 3,3%ofthe 92 species isolated by this 
technique was presentas dominan t, 8.7%as accesory 
a.nd the remaining 88.3% as accidental ( T.able 1 ), a 
distribution having a specific diversity of 5.69 bits . 

In a dry zone, 88 O).lt af thase 9 2 species 
were isalated (95 .6'1. ) while in an intertidal zone 
only 43 (46.7% ). In the farmer distributian was 
2.3"1.; 14.8% and 8 1.8% for daminant. accesory an 
accidental species, respectively with a diversity 
factor of 6.50 bits, whcreas in the latter, distributian 
was 70% , 20,9% and 72.1% respectively, with a 
diversity factor of 4.59 bits. 
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TABLE 1 

Generallist of species (separated anamorph and teleomorph entities) isolated by keratinized bait (H .B.) and 
dilution plating (D.P.). Abundance standards per two-month duration periods (only H.B.) and transitory 

presence 

Transitory 
presence 

FUNGI J-F M- A M -J J -A 
Teclmiques 

S-0 N-0 H.B. D.P. 

Acremonium breve (Sukap, & Thirum.) W.Gams 1.1 25 1.40 0.33 1.38 0.1 7 e e 
Acremonium kiliense Grütz 0 .125 e 
Acremonium potronii V uillemin 0.500 0.40 0.67 0.75 1.33 1.50 e e 
Acremonium roseogriseum (S.B.Saksena)W.Gams 0.30 e 
Acremonium strictum W.Gams 0.750 0.10 0.13 0.33 F e 
Acremonium terrícola (M iller & col.) W. Gams 0.125 0.10 0.13 F e 

Alternaría alternata (Fr.) Keissler 0,375 0 .50 0. 75 0.83 0.17 e e 
Alternaría plurísepta (Karst. & Har.) Jorstad 0.625 0.10 0.50 0.50 0.50 0.83 e e 

* Aphanoascus fulvescens (e ooke) A pinis 0.125 0.40 0.33 0.17 F 

* Aphanoascus terreus (Randhawa & Sandhu) 
Apinis 0.125 0.20 0 .50 F 

* Arthrodenna quadrífidum Dawson & Gentles 0.250 0.25 e 
Aspergillus candidus Link ex Fries F 
Aspergillus fumigatus Fresenius 0.10 e 
Aspergillus níger van Tieghem 0.250 0.1 0 0.50 0 .17 F F 

Aspergillus ornatus Rape r.Fennell & Tresner o.:w e e 

Aspergillus ochraceous Wilhelm 1.000 0.40 0.1 3 F e 

Aspergillus puniceus Kwon & Fenncll 0.17 0 .1 7 e 
Aspergillus repens (Corda) de Bary 0.125 0.38 0.67 F F 

Aspergillus sydowii (Bain & Sart.) Thom & 
Church 0. 125 0.90 0 .67 0 .38 0.17 e e 
Aspergillus terreus Thom 0.10 e 
Aspergillus ustus (Bain) Thom & Church 2.125 1.80 0 .83 0 .88 1.50 !.50 e e 
Aspergillus versicolor (Vuill.) Tirabosc hi 0.625 0 .70 0.17 0.88 1.17 0. 17 e e 
Aureobasidium pullulans (de Bary) Arnaud e 
Beauvería bassiana (Bals.) Vuillemin 0.1 7 e e 
Botrytis cinerea Pe rs. ex Nocca & Balh . 0.13 0.671 e e 
Botryotrichum piluliferum Sacc. & March . 0.375 1.00 0.50 0 .25 0.83 1.00 e 
Circinella mucoroides Saito 0.25 0.50 e 
Circinetla muscae (Sorokine) Berlese & DeToni 0.10 e 
Chaetomium dolichotrichum Ames 0 .17 0.25 e 
Chaetomium elatum Kunze ex Steud 0 .38 0 .13 e 
ehaetom_ium globosum K.unze ex Steud. 0.20 1) .1 7 e 
Chaetomium murorum Corda 0.25 0.70 0.50 F 

* Chrysosporium anamorph of Arthoroderma 
cuniculi Dawson 0.375 0.1 7 e 

* ehrysosporium indicum (Randhawa & Sandhu) 
Garg 0.30 0.25 0 .5 0 F 

* Chrysosporium keratinophilum D. Frey ex 
eam1ichael 0.250 0.1 7 0.50 F 

* Keratino lytic s¡J<· c ics 
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Transitory 
presenc:e 

FUNGI J- F M-A M.-J J ~A 
· Techniques 

S- O N-D H. B. D.P. 

* Chrysosporium merdarium (Link ex Grev.) 
Carmichael 0 .20 0 5 0 e 

* Cbrysosporium pannicola (Corda) van Oonchot 
& Stalpers 0.125 0.17 0.38 0 .83 0.83 e 

• Chrysosporium tropicum Carmichael 0 .50 o .so 0.33 F 
Oadosporium acaciicola M. B. Ellis 0 .67 e e 
Cladosporium cladosporioides (F res.) de Vries 0.50 0 .40 0.67 0.63 0.50 0.33 e e 
Cladosporium herbarum (Pers.) Link ex S.F. Gray e 
Drechslera dematioidea (Bubák & Wróblewski) 
Subrarn. & Jain. 0.38 0 .10 0.33 F e 
Doratomyces stemonitis (Pers. ex Fr.) Mo rton 
& Smith 0.10 e 
Epicoccum purpurascens Eh re nb. ex Schlecht. 0.50 0.50 0.1 7 F 
Fusarium equiseti (Corda) Sacc. 0 .13 0.17 0.13 0.50 0.17 e e 
Fusarium oxysporum Schlecht 0 .13 0.10 0.50 0 .1 7 F e 
Gliocladium catenulatum Gilm. & Abbott 0 .13 e 
Glíocladium roseum Bain 0.17 0.33 e 
Gliomastix cerealis (Karst) Dickinson 0 .25 e 
Gliomastix murorum (Cord a) Hughes 0.38 0.50 0 .33 0.17 F 
Gliomastix murorum (Corda) Hughes var. 
polychroma (van Beyma) Dickinson 0 .13 0.30 0.1 7 . 0.38 0 .50 e 

• Gymnoascus siglerae v. A rx Q.l7 e 
lsaria sp . 0.13 e 

* Keratinomyces ajelloi Van breuseghem 0.1 3 e 
• Malbranchea dentritica Sigler & earmichael 0.33 e 
* Microsporum gy pseum-fulvum (c omplex) Uriburu 0.17 e 

Monodictys paradoxa (Corda) Hughes 0 .25 0.20 0. 17 0.1 3 1.1 7 1.00 e e · 
Manocillium indicum S. B. Saksena 0.33 e 
Mucor abundans Povah 0.25 e 
Mucor fragilis Bainer e 
Mucor hiemalis Wehmer 0.30 0 .1 7 0.13 0 .17 0.50 e e 
Mucor lamprosporus Lendne r 0. 13 e 
Mucor rouxianus (ealmette) Wehmer 0.17 e 
Myceliophthora vellerea (Sacc. & Speg.) van 
Oorschot 0 .1 0 e 
Mycelia without fructifications 1.00 1.40 0 .67 0 .38 ~.1 7 1.1 7 e e 
Neosartorya fischeri (Wehmer) Malloch & C'ain e 
Och'roconis tsJtawytschae (Doty & Slater) 

• Kirilenco & AJI-Achmed 0.38 0.20 1.00 0 .63 1.50 0 .50 e e 
Oedocephalum roseum C'ook 0.20 e 

• Paecilomyces lilacinus (Thom) Samson 0 .10 0.17 e 
Paecilomyces sp. 0 .17 0 .50 e e 
Papulaspora immersa Hotson 0.1 0 0. 17 0. 17 F 
Papu1aspora sp. 0.17 e 
Penicillium adametzi Zaleski e 
Penici11ium aurantiogriseum Dierckx 2. 13 2. 10 0 .67 0.25 1.83 1.00 e e 
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Transitory 
presence 

AJNGI J-F M-A M - J J -A 
Techniques 

S-O N-D H.B. O.P. 

Penicillium brevicompactum Dierckx e 
Penicillium citrinum Thom 1.38 1.00 e e 

Penicillium chrysogenum Thom 0 .30 0 .13 0.17 F e 
Penicillium cyaneofulvum Biourge 0.13 0.83 0 .17 F F 

Penicillium decumbens Thom e 
Penicillium digitatum (Pers. ex St. Am.) Sacc. 0.17 0.17 e e 

Penicillium echinulatum Raper & Thom 
ex Fassatiová e 

Penicillium expansum Link ex Gray 0.1 3 e 

Penicillium fellutanum Biourge e 

Penicillium jensenii Zaleski 0.38 0.40 0.17 F e 
Penicillium lanosum Westling 0.50 0.70 0.33 1.00 0 .17 0.33 e e 
Penicillium lapidosum Raper & Fennell e 
Penicillíum rubrum Stoll. 0 .25 e e 
Penicillium spinulosum Thom ~.00 1.30 1.00 1.63 2.00 1.17 e e 
PenicÍllium urticae Bainier e 

Penicillium sp. 0.17 0.50 e 
Phoma herbarum Westend 0.17 0.33 e e 
Phoma sp. 0.17 0.13 0.5 0 0.33 F e 
Rhizopus microsporus v. Tiegh. var. 
chinensis (Saito) Schipper & Stalpers e 
Rhizopus stolonifer (Ehrenb. ex Link) Lind e 

* Scopulariopsis brevicaulis (Sacc.} Bain 0 .10 0.17 0.33 F e 

* Scopulariopsis brumptii Salvanet-Duval 0. ~0 e 
Scopulariopsis candida ~Gueguén) Vuillemin e 
Scopulariopsis chartarum (G. Sm.) Mo rton 
&G.Sm. 0.33 0.1 7 e 
Sepedoníum chrysospermum (Bull .) Link 
ex Fr. 0 .17 0.25 0.1 7 F 

Stachybotrys atra Corda 0.3R 0 .67 0.33 F e 

Stemphylium state of Pleospora herbarum 
(Pers ex Fr.) Rahenh. 0.13 0. 13 0.33 0. 17 F 
Scytalidium lignicola Pesante 0.17 e 
Torula sp . 0.10 e 
Trichoderma aureoviride Rifa i 0.1"7 0.3 3 e e 

Trichoderma harzianum Rífai 0.38 0 .38 e e 

Trichoderma koningii Oudem. 0 .25 0. 13 0.1 7 F F 

Trichoderma viride Pers ex Gray 0 .33 0.33 e 

* Trichophyton mentagrophytes (Robin) Blanchard 
var. mentagrophytes 0 .25 e 

* Trichophytoit terrestre 
1 
Durie & D . Frey 

complex 0.50 0.50 0.63 F 

Ulocladiun a trum Preuss 0.50 0.75 0.67 0.50 F 
Ulocladium botrytis Preuss 0 .15 0.17 e 
Ulocladium chartarum (Preuss) Simmons 0 .13 0.40 0.13 F e 
Verticillium lameUicola (F.E.V.Smith) 
W.Gams 0.25 e 
Verticillíum late ritium fEhrenberg) Rabenhorst 0 .10 0 .50 e e 
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Tlús reveals that in a dry zone there is a greater 
equilibrium of the mycota than in the intertidal 
zone. 

Highest values in increased numbers of species 
throughout the period examined were observed in 
specíes of genera AspergiUus, Penicillium and Acre­
monium, both at a total level as well as in each of 
the study areas wlúch points out the significance 
of these genera in marine public beaches, a fact 
that is not surprising for us since the presence of 
these Eurotiaceas has been reported and emphatized 

by severa! investigators: Kislúmoto and Baker 1969; 
Mustafá and AJ Musalem 1975; Todaro 1978b; Criseo 
et al. 1982; Esterre and Agis 1983. · 

With reference to number of species during the 
12-month period we could observe the highest 
relative abundance in September through October 
(Spring) and the lowest in May through June (Winter), 
keeping constant the rest of the year. The same 
peak can be seen separately in each sampled zone 
(Diagram 1 ). 

DIAGRAM l. Average of speciesabundance isolated on hair bait,ovendl and per zone.January-December 1982 

1.00 

.80 

.60 

J-F M-A M-J 

The greatest similarities in isolated taxa are seen 
between the two 2-month duration periods ofWinter; 
from May through August and between Summer 
and Autumn; from January through April (Table 2) 

TABLE 2 

Similaritíes (Winner) among two-month duration 
periods in both zones 

M-A M- J 1-A S-O N-D 

J-F .854 .709 .658 .728 .664 

M-A .142 .192 .135 .463 

My-J .948 .293 .695 

J -A .022 .161 

S-0 .161 

Squared figures represen! top values of affinities (See tc~t). 

J-A 

-

S-0 

Dry Zone 

1 ntertidal Zone 

Total 

Total diversities are coincident with those obser­
ved in a dry zone, exhibiting their highest values 
in July through August and September to October. 
In contrast the intertidal zone reveals a low diversity 
nature in these 2-month duration periods wlúch 
comes to its minimun degree in November·December 
(T!!ble-3 and dia~ram 2). 

In the first two 2-month duration periods of 
the year corresponding to a great anthropic inter­
jection of public beaches, an homogenei ty of diver· 
sity between both zones at relatively high levels can 
be observed, possibly due to the transfer of fungal 
species from a dry zone to an Jntertidal one. 

When this inte*ction decreases, diversity in 
zone 1 also decreases while in zone D keeps on steady 
(Table 3). lncrease in diversity in Spring in the 
latter zone may be caused by the addition of marine 
organic matter which is high according to contami· 
nation signs recorded in the zone (Campos y Zahr 
1983). 

· As far as number of species isolated in both 
zone is concemed (Diagram 3), decrease observed on 
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DIAGRAM 2. Overall Shannon diversity and per zones January- December 1982 . 
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TABLE 3 

Shannon diversity for both zones and totals according to two month~uration periods. 

Zone J-F M- A 

lntertidal .. 4.0 73 4.027 

Dry 4.759 4.822 

Total 4.876 4.849 

the onset of Winter (May-June) can be due to high 
surf occurring in this period and to rains which 
perform a washing-away of sand, sweeping a great 
deal of fungal propagules into the sea. 

Keratinophillc fungi in zones I and D exhibit 
distinct floctuations wherhs keratinolytic ones 
come up as a more steady group in b oth zones 
(Diagram 4). Keratinophilic fungi show a more 
precise response t o changes in environment in their 
behavior as primary colonizers possibly because 
of the varied nutritious contribution where keratin 
Jeft in situ by man, sorne anirnals and birds cannot 
be omitted. 

The constant occurrence of a group of genera 
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Average 
M- J J- A S- O N-D diversity 

3.352 3.380 3.714 2.988 3.589 

4.772 5.58 1 5 .~98 4.822 5.009 

4.900 5.190 
1 

5.236 4.9 72 5.004 
1 

and species during every isolat ion p rocess carried 
out throughout a vea r leads us to think that keratin 
is not selected accidentally by keratinophilic fungi 
as a surviving substrate but rather as a valid alterna· 
t ive to the absence or dec rease of o the r more 
profitable nutritious sources; adaptation to keratin 
would not represent a differen t metabolic means 
for these fungi but a híghly se lect ive habitat for 
sorne genera such as Penicillium. Aspergillus, Clados­
porium, Acremonium, Ulodadium. Scopulariopsis, 
Ochroconis, Mucor, Fusarium, Altemaria, etc. 
nable 1). 

Thornton (1956) comes to the conclusion 
that in und isturbed soils, a small number of so il-
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DIAGRAM 3 

Number of fungal propagules per two month's duration, isolated on hair bait from January-December 1982. 
Total species and per zones 

6o 

56 

52 

48 Total ofSpecies 

~ 
1¡1¡ 

40 !l! 

... 
.... DryZone 

"' o 36 
~ 32 
¡¡,¡ 
= 28 
~ 21¡ 

20 

16 

12 

8 lntertidal Zone 

l¡ 

JAN-FEB MAR-APR MAY-JUN JUL-AUG ' SEP-OCT NOV-DEC 

QlAGRAM 4 

OveraU two month-duration presence of keratinophilic-keratinolytic fungal species in total,and per Zones (1. D.) 
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inhabiting fungal species "assume dominance" as 
a result of this particular, favourable condition 
what has been corroborated later by many other 
investigators (Christensen 1981 ). 

However in our survey, PeniciUium spinulosum, 
Penicillium auranttogriSeum and Acremonium potro­
nii in zone 1 and Aspergillus ustus and Penicillium 
spinulosum in zone D exhibit a distinct dominance 
throughout the year, being unaffected by soil removal 
that takes place mainly from December through 
Aprll which means a biocenotic equilibrium that 
suggests to consider them as species integrating 

beach mycota. This makes evident the importance of 
these genera in environment as well as the natural 
selectivity by the keratinic substrate. 

Our results obtained by the hair bait and the 
dilution plate cannot be compared to those got 
by sorne workers (Dabrowa et al. 1964; Kishimoto 
and Baker 1969; Bergen and Wagner-Memer 1977; 
Esterre and Agis 1983) due to the yearly continuity 
of our sampling and because in literature. reference 
kertinic bait was only used to attain the most qualita­
tive details without confronting in with other tech­
niques. 

DIAGRAM S. Succession (averaged) in laboratory of the most frequent keratinophilic-keratinolytic fungi. 
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Number and variety of keratinolytic species 
gathered by Vanbreuseghem method (1952) is quite 
significant in our isolation techniques (see asterisks 
in .Table 1 ). Kishimoto and Baker (1969) isolated 
representatives of the three biological categories 
of dermatophytes (geo-zoo and anthropophilic) 
among them M. gypseum, M. canis, T. mentagro­
phytes, T. rubrum and E. f1.9ccosum, surely due to 
the high population density ex.isting during all of the 
sampling period in a geographical place (Hawaii) 
that allows a constant attendance of people as a 
result of nice climatic conditions (tropical climate). 
Dabrowa et al. (1964) isolate solely T. terrestre 
in California beaches (subtropical climate). 

By using Orr's technique (1969), Todaro 
(1978 a. b) records different keratinolytic genera 
in Sicily beaches (Italy), Chrysosporium, Arthro· 
derma, Auxarthron together with geophilic and 
zoophilic dermatophytes (M. j&'pseum, M. vanbreu­
seghemü, T . terrestre); Bergen and Wagner-Merner 
(1977) do not isolate dermatophytes nor keratino­
lytic fungi by the same methodology. possibly 
due to techniques employed in survey. Criseo et al. 
(1982) isolate solely two species of the genus Chry­
sosporium and an Arthroderma species in beaches 
in the south of ltaly , while Esterre and Agis ( 1983), 
isolate only M. gypseum in Guadaloupe beaches 
(France). In India , Deshmukh and Agrawal (1983) 
isolate M. gypseum, T. menta210phytes and sorne 
species of the genus Chrysosporium. 

Seemingly based on literature references, 
there is not a distinct relation between methodolo· 
gical changes and the number of isolated keratino­
lytic species, they rather seem to depend on several 
ecologic factors such as: a) human or animal popu­
lation density of the study beach resulting from 
keratinic contribution and addition of anthropophil­
ic and zoophilic fungal species left in situ by scaling, 
b) aUoctonous. contribution of fecal organic matter 
detected in littoral · waters of our beach. In this 
respect Toda ro ( 1978 b) states that fungal isolation 
percentage of beaches must be closely related to 
parameters of hygiene and human crowding of the 
coast . line , the latter decreasing as long as they be­
come far from urban areas, e) changes in temperature 
occurring during the year in open beaches and 
without a forest cover as in our beach (Table 4) 
can restrict the growth of certain fungi or promote 
that of thermophilic or therrnotolerant species , 
d) constant humidity and drying of sands and e) 
different environmental factors. 

Environmental factors considered in our 
survey include solely pH salinity and temperature 
averages (Table 4~ . 

• The acid pH detected in both zones does not 
display any considerable changes over the period 
of one year. The constant acidity promotes the 
development and survival of most keratinophilic­
lytic fungal communities (Bohme and Ziegler 1969). 
Annual average salinity reveals that fungi in zone 1 
become subject to a greater chloride concentration, 
in a logical response to a steady wave activity. a 
feature that can contribute to distribution and 

survival of sorne fungi (Lee and Baker 1972). Fungi 
capable of withstanding degrees of :;allnity can 
take advantage of environment more effectively 
than those gensible to chloride. We cannot assume 
that every fungi isolated in our survey is salt-tolerant 
to a greater or lesser extent; low concentrations 
of NaC'l do not seem to be an obstacle for most 
of isolated species. Kane and Fisher ( 197 5) point 
out that NaCl does not restrict grow~h of geophilic 
and zoophilic dermatophytes especially to normal 
sea water concentrations and that T. mentagrophytes 
and T. terrestre are the most tolerant ones, the former 
being stimulated to produce macroconidia by the 
NaCI presence (Kane and Fisher 1973). Anderson 
(1979) thinks that salinity range of sea water is not 
a kind of factor that may affect survival of 
T. mentagropbytes and M. gypseum. 

TABLE 4 
Average values of main environmental parameten 

ZoneD Zone 1 

pH 6,18 5,92 

Salinity O,l33tt. 0,191._. 

Temperature: 
- Spring- Summer 45°C !70C 

- Autumn - Winter 20°C 15.5° e 

Maximum 
44°C l2°C 

(December) (M ay) 

Temperature of sand in both zones exhibited 
slightly marked st ationary fluctuations because of 
latitude and influence of sea and coast line zone 
(T<!ble 4). Ranges recorded favor the growth of 
mesophilic and thermotolerant fungi especially 
Aspergjllus, yet we fail to detect any pr-oper thenno­
philic fungus. 

The every 2-month occurrence of most 
freq uent genera (keratinophilic and keratinolytic 
ones) along with their coefficients of abundance 
are shown in Table . l . 

The genus Aspergillus which is represented 
throughout the year by a high number of species 
exhibits percentages o f 32.5% in zone r and 17.7%in 
zone D. A. ustus has one of the highest coefficients 
of abundance of the genus and the fungal community 
in zone O and is possibly transferred to zone 1 by 
peop1e attending the beach from February through 
April. In spite of its appearing in this zone the rest 
of the year, it is not so frequent as it by this time 
which shows that its habitat is really zone D; this 
is not true in the case of Penicillium spinulosum 
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which is highly predominant in both zones all the 
year through , indicating that its habitat comprises 
the overall beach area . 

Penicillium, the second highly significant genus 
in our survey with percentages o f 14.5 % in zone 1 
and 16.3% in zone D has not been studied in this 
environment at a species leve! in the literature refe­
rences. Criseo et al. ( 1982) report a 20% for genus 
Aspergillus and 13% for Penicillium, which are 
coincident with our results in zonc D (34 .6 % for 
both genera). Entities comprising these genera are 
common soil species inhabiting in decaying vegetal 
substrata and in a countless list of various environ­
ments among which it is worth to mention sand­
piles used in children playgrounds in urban areas 
(Dominik et al. 1973 . Filipello and Luppi 1982). 
High prevalence of these two genera throughout 
the year {Tables 1 and 6) indicates not only an 
active role in cellulose decomposition in t he envi­
ronment but also that its questioned and restricted 
enzymatic activity as regards keratin is not a 
sufficient condition to discard the parallel ecological 
task that these fungí fulfill on it. This fac t given 

so little attention is worth to be considered actually 
more seriously. 

With reference to comparison of the two 
techniques employed (H.B. and O.P.) it can be obser­
ved: a) a 37%co incidence in species detected by bo th 
techniques, displaying a Jaccard 's coefficient of 
affinity of only 0.38 . This indicates the remarkable 
difference of both techniques in species d etection, 
b) dilution method detects merely S 1% of species 
obtained by both techniques, whereas hair-bait 
achieves 83.3% , e) coincidence with transitory 
presence leve! is 60% among species detected by 
both methods, a percentage got mainly with constant 
and sporadic species, d) hair-bait technique allows 
a mo re natural detection due to the fact that arran­
gement of transitory presence leve! from lower 
to higher is 5:3: 1 whereas in plate dilution is 8: 1 :2, 
e) dilution plate technique fai ls to detect a 34 % of 
specics designated as constant or frequent by the 
hair-bait method . The latter, h owever, does detect 
al! of the constant o r frequent species by the d ilution 
method (Table S}. 

TABLE S Coincidence between the transitory presence leve! for isolated species in both techniques. 

Species not 
isolated 

H 
Species not 

-
lsolated 

A 
1 
R e 4 1 

B F 13 

A 
1 
T e 3 

. Total 57 

• 1 

This demonstrates t hat first method is more 
sensi tive besides allowing isolation of all keratino­
lyt ic species (Gymnoascaceae and Onygenaceae) 
either in their anamorph as well as te leomorph 
states such as: Aphanoascus fulvescens and its ana­
morph Chrysosporium keratinophilum. Aphanoascus 
terreus and its anamorph C. indicum. Arthroderma 
quadrifidum and its anamorph Trichophyton terrestre 
complex. Chrysosporium merdarium . C. pannicola. 
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e 

14 

12 

JO 

6 

42 

DILUTION PLATE 

F e Total 

1 

1 -

1 

15 

- - 53 

4 1 28 

9 , 18 

S lO 114 

C. tropicum and its teleomorph in Aphanoascus, 
Chrysosporium anamorph of A. cuniculi, Gymno­
ascus siglierae ( = Uncinocarpus reesü) and its 
anamorph of Malbranchea, Keratinomyces ajelloi , 
Microsporum gypseum-fulvum complex, Malbranchea 
dentritica, Myceliophthora vellerea and Trichophyton 
mentagrophytes var. mentagrophytes (one isolation 
only ) were not isolated by the dilution technique 
employed. 
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T ABLE 6 Dominance and transitory presence categories in both zones 

INTERTJDAL ZONE 

Acremonium potronii 

Penicillium aurantiogriseum 

Penicillium spinulosum 

Micelia without fructifications 

AspergiDus ustus 

AspergiUus ochraceous 

AspergiUus versicolor 

Acremonium breve 

Cladosporium cladosporioides 

Penicillium lanosum 

Botryotrichum piluliferum 

Fusarium equiseti 

Penicillium chrysogenum 

Ochroconis tshawytschae 

Chrysosporlum tropicum 

Chrysosporium pannicola 

Paecilomyces lilacinus 

Trlchophyton mentagrophytes 

C- D 

C-D 

C- D 

C- D 

F- A 

F-A 

F-A 

F- A 

F-A 

F- A 

F- a 

F-a 

F-a 

F- a 

a- e 
a-e 
a- e 

a-e 

DRY ZONE 

Aspergillus ustus 

Penicillium spinulosum 

Penicilium aurantiogriseum 

Penicillium lanosum 

Aspergillus versicolor 

Acremonium potronü 

Acremonium breve 

Alternarla Jiurisepta 

Alternarla alternata 

Botryotrichum piluliferum 

Monodictys paradoxa 

Ochroconis tshawytschae 
Micelia without fructifications 

Aspergillus sydowü 

Gliomastix murorum 

Mucor hiemalis 

Ulocladium atrum 

Chrysosporlum pannicola 

AspergiUus niger 

Aspergillus repens 

Acremonium strlctum 

Chrysosporium keratinophilum and his 

teleomorph Aphanoascus fulvescens 

C. tropicum and his teleomorph 

Aphanoascus sp. 

Chaetomium murorum 

Fusarlum equiseti 

F. oxysporum' 

Scopularlopsis brevicaulis 

Trichophyton terrestre complex 

T. mentagrophytes 

Keratinomyces ajelloi 

Microsporum gypseum-fulvum complex 

C-D 

C- D 

C-A 
C-A 

C- A 

C- A 

C-A 

C-A 

C-A 

C- A 

C- A 

C-A 

C- A 

C- a 

C-a 

C- a 

F-A 

F- A 

F--a 

F- a 
F-a 

F-a 

F- a 

F--a 

f .-a 

F- a 

F-a 
F- a 

e- a 

e-a 
e- a 
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As to transitory presence of the 18 steady 
species at a total leve!, 16 of them appear under the 
same condition in the dry zone and only 3 in the 
intertidal zone. Two constant species at a total 
leve!, P. aurantiogriseum and A.potronii, alternate 
their presence between both zones. 

Highest levels of dominance and transitory 
presence (categories C~-D. C-A, C-a, F-A) are 
made up by ubiquitary fungi of a marked keratino­
philic activities (Table 6). Keratinolytic fungi them­
selves, along wíth a considerable number of cosmo­
politan fungi make up solely the lowest levels (F ~a, 
e a) in both zones, that is they sometimes reach a 
satisfactory occurrence range in time yet showing 
a low dominance (e) with each appearance, differing 
from the fonner group in just lesser dominance 
upon isolation, which fact corroborates their task 
as secondary colonizers. Among the main fungi 
we can mention: Chrysosporium keratinophilum, 
C. tropicum, C. pannicola, C. indicum, Scopulariop­
sis bevicaulis, Paecilomyces lilacinus, Chaetomium 
murorum, Trichophyton terrestre, Keratinomyces 
ajelloi and Microsporum gypseum - fulvum complex. 

All fungi growing on hair developed actively 
on that surface yielding a generous fructification 
such as to make it possible, in most cases, to recog­
naize easily their characteristicsas genera and species. 
So-called keratinophilic fungi in this work are not 
unique representatives of this particular habitat 
but share different degrading activities in nature. 

Keratinolytic activity of these fungi has been 
reported in so me genera (English 1965: Filinello 
and Mosca 1980-81. Domsch and Gams 1970; 
Domsch et al. 1980), but there is no clear infor­
mation available about their actual properties to 
destroy the substratum either partially or totally. 
Many of them lack keratinase and merely degrade 
gradually the protein matrix o f ha ir, its cut, the 
soluble elements covering ít on its surface or those 
acquired by adsorption when hair becomes mixed 
with sand. 

ln spíte of the fact that sucession can only 
be studied by applying several techniques that allow 
results approximate to the reality of the habitat, 
we just employed surface invasion of hair in time, 
in zone D. as an indicative sign of a primary and 

T ABLE 7 Pathogenic or potencially pathogenic fungi isolated during the period January­

December 1982. 

FUNGI 
TWO MONTH PERIODS 

' ! 1 J-F M-A ' M-J i J-A S-O 1 N-D 
i ' i 1 

1 
! 

1 

! 1 
1 

AspergiUus fumigatus 
i 

+ ' 
' 

Aspergillus glaucus 1 

+ 1 

AspergiUus níger + + 
1 

+ + 
Aspergillus versicolor + ' + + + + + 
Aspergillus terreus i 

+ 
Al ternaria altemata 

¡ 
+ 

1 

+ + + + 
Acremonium kiliense + 

1 

Acremonium potronii + + + i 

' + 
f + + 

Fusarium equisetí + + + + + 
Fusarium oxysporum + + + + 
Keratínomyces ajelloi + 
Mucor racemosus + 
Microsporum gypseum-fuhum complex + 

J 
Penicillium digitatum + + 
Paecilomyces lilacínus + + 
Scopulariopsis brevicaulis + + + 
Scopulariopsis brumptii + 
Trichophyton mentagrophytes + 
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secondary colonization. In the case of keratino· 
philic fungi, particular degrading properties of the 
latter on the different types of keratin were not 
specifically studied here even though in sorne species 
they may ultimately look like keratinolytic fungi. 
1t reflects, in general, succession correlated to sequen­
ce of progressive use of main organic constituents 
of hair, from simplest to most complex, in a manner 
similar to pattern studied bv Garrett (1963). in 
decaying vegetal substrata. Table 1 shows behavior 
of both categories (keratinophilic-lytic) as primary 
and secondary colonizers in the laboratory, emphasi­
zing that the former ones invade substratum from 
the seventh through the eighteenth day and the 
latter from the twentieth through the thirtieth day , 
respectively, without making seasonal distinctions. 

Genera Aspergillus, Penicillium, Acremonium, 
Ochroconis and Botryotrichum, in decreasing arder. 
are primary colonizers of the most frequent occurren· 
ce in time (over 50%). Chrysosporium, Trichophyton 
and Scopulariopsis are main secondary colonizers. 

A total of 18 potentially pathogenic or patho­
genic species were isolated during the sampling period 
in both zones (Table 7), most of them in warm 
months when influx of people going to the beach 
is very high. 

A small group of pathogenic fungi such as 
M. gypseum, K. ajelloi , T. mentagrophytes, S. brevi· 
caulis, S. brumptii, F. oxysporum, in capable of 
producing damages to skin, nails and cornea of man 
and animal. M. gypseum and K. ajelloi are the most 
frequently-occurring geophilic dermatophytes: the 
former is responsible at present for an increase in 
contingency of dermatophytes while the latter 
rarely causes damage to man ( Alvarez and Bracalenti 
1984). 

Conidia and .mycelia of T. mentagrophytes 
can survive away from their natural biotype and 
have been frequently isolated from different kinds 
of soils containing various keratinic substrata com­
peting with them as truly saprophytes (Me Ginnis 
and Hilger 1972, De Vroey 1970). This ability to 
survive and adapt to terrestrial Jike mak.es it possible 
to identify itas one of the zoophilic dermatophytes 
most easily adaptable to soils and this fact leads us 
to think that distribution of this species is not only 
subject to animal influence but also to anthropic 
factors. 

Scopulariopsis brevicaulis, S. brumptii and 
F. oxysporum are species isolated frequentlv in 
onychomycosis and keratomycosis all over the world 
as well as ín our country (Zaror et al. 1982. Piontelli 
and Toro, unpublishe~ data). 

Sorne species of AspergiiJus, Alternaría, Mucor, 
Penicillium ano Paecilomyces are normal integral 
entities of anemophila mycota al! over the world 
and their propagules represent etiological agents 
of cutaneous or systemic mycoses usually in patients 
suffering from weakening diseases or else they ac­
count for asthmatic picture in hypersensitive persons. 
Their feature as opportunist fungi and their adapta· 
bility to environment must make us think that they 
convey not only an ecological interest but also that 

their occurrence in beaches means a significant 
reservoir of pathogenic fungi forman. 

CONCLUSIONS 

We must be careful about those conc]usions 
which we have come to after examining data got u; 
the laboratory, and which are concerned with events 
occurring in a natural habitat, Nevertheless, diversity 
of species collected in the mycota of marine public 
beaches by means of reliable techniques makes it 
possible for us to set forth sorne comments. 

Sorne species detected in our survey and which 
exhibit a wide geographical distribution are not only 
similar to fungal communities from public beaches in 
other parts of the world but they are also present in 
other types of soils with or without a vegetal cover, 
such as: deserts, Grassland, forest, tundra, etc . 
(Christensen, 1981 ). This taxonomic similarity reveals 
that most of these microfungi are not restricted to a 
particular habitat but that they may become adapted , 
in spite of the selective pressure ofhabitat, to organic 
substrata contributed by different flora or fauna. This 
is the particular case of fungi herein referred toas ke· 
ratinophilic. 

A more restrictive group of species depend more 
on the specific kind of substratum than on the overall 
habitat. This is the case with keratinolytic fungi 
themselves. 

The hair bait technique allows a better selecti· 
vity in the isolation of species in our survey and in 
this kind of soil. overcoming qualitatively and quanti­
tatively to the plate dilution technique, especially in 
keratinolytic fungi. This demonstrated selectivity 
wouJd be better if the search of species growing up on 
hair by means of a visual technique could be perfor­
med with greater care and constancy in time. 

Dry zone shows a higher equilibrium of mycota 
than the intertidal zone in the course uf a year. The 
number of species in both zones keeps on relatively 
constan! 'over a calendar year, the highest relative 
abundance occurring in Spring and the lowest in 
Winter, keratinophilic fungi being the most fluctuating 
groups and keratin oly tic fungi the most stable ones. 
The former play, in general, the part of primary colo­
nizers mak.ing up the highest leve)s of dominance and 
transitory presence whereas the latter act as secondary 
colonizers with the lowest levels. 

Genera Penicillium and Aspergillus here repre­
sented by many sympatric species, creates in habitat 
competition problems and the formulation of interes­
ting ecological principies of a competitive exclusion. 
This ability becomes affected by many edaphic and 
seasonal factors, among which the effects of tempera· 
ture must not be discarded in this kind of soil since 
they may influence considerably on the ability uf 
competition due to substrata present mainly among 
these species or in others (Widden 1984), this is 
observed in abundance seasonals coefficients of 
Aspergillus ustus, Penicillium spinulosum and P. 
aurantíogriseum. 

Notwithstanding the fact that our methodology 
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did not aim to the isolation of pathogenic fungi, we 
think that with the help of selective techniques, low 
occurrence of T. menta2rophytes and M. gypseum 
and other dennatophytes substantially increase in our 
processes of isolation. -our results make it possible 
to consider public beaches as a source of contagian 
and transmission of certain fungal agents that may 
cause mycotic diseases in man and animals. 

Keratin, its components and the elements 
covering its organic structures, represent an energetic 
source widely spread over nature ; its use made by 
microfungi present in these soils is not only significan! 
as a reservoir of pathogenic fungi but it must lead 
us to think on the possibility carrying out sorne 
intensive and thorough studies on the mycogeography 
of these microorganisms. 
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