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Investigation into Lhe Baeterial and Botanical Flora of
Caves in South Wales
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Tn 1958 o paper, “A prelininary investigation into the bacterial
and botanical flora of caves in South Wales™ was published by the
Cave Research Group of Greal Brilain, [o il the authors, Ann Mason
Williams and Kathryn Benson-Evans, gave detatls of an investigation
into the populations of algace and bacteria found in caves in South
Wales,

lon view of the interest shown in Lhe orviginal paper, the editors
kindly offered one of the authors the opportunity to re-publish the
reslte. These are given in the form of tahles with relevent, comments
apperided,

The work reported in the original paper raised several important
questions concerning the ecology of caves,

1. The effecte of aiv-enerends on Lhe distribution of the micrsdflora of

CAVES,

2, The unportance and significance to the cave environment of floods
and viziting animals, including mao.

4. The vole of bacteria in the fnod chaine of aquatic animals in caves,

4. The probalile imporlanee of the autotrophie miceo-organisms in the
eeonomny of cave lile,
sinee L pubilication of the original paper, worle has been careeiced
ot on these and other problems associated with the microbial popu-
latinns of caves and the results are reported in papers in prepuara-
Lien,

-
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Tahle 1

Average numbers of bacterial colonies developing on nutrient sygar plates
following cxposure of the plates to the air for 30 minules within various
caves, The counts are those which had developed after 7 days incuation

Incubation temperaturs ST, e 1870,
Forth yr Ceof; sibe 1. K1l an 70
sibe 2 1 21 25
gite 1. 9 ] 18
Litthe Carth: site 1. 16 160 20
sibe 2. [ Frit] 20
sika 3. n uncountable®) 3
Bridge Cuwvel) =ik 1. 1% 15 10
Ogod Fivnnon Dhlu,  site 1. 100 220 250
Cave T site 1, an 11 1400
Cave 0 zite 1. 20 50 a5

Tahlu 2

Species of bacluria izolaled from the air of varions caves o Soull Wales
il the originad puper, 1he species are given under the headings of the
varlous caves frnn which they were isolated)

47°(L

Ineubilion teroperature

Al

i

facillus sulbicliz
B, megatertir:
Hae, pitinilug
Hae. spp.
Hecteritny quills
flaet, mivtalisle
Fact. app.
cetirnmiahacter s
Flavobasterium s
Mrcrecoceus sp,
[neange pigmented)
M. lutens
Mivrovaccies spp.
ferean to white)
Sarcinm sp.
Streptonyees el
Navardio ruliva
Nocordia sp,

e, cerens

Bae, cercus WO myeotsdes

Hee. sulicliz

Bae. meguter i

Hae. spp.

Hered quealis

Mo Iitens

M frendeneeiofr

M_zpp. (orange, il
and white)

Seereriea Trefe

Clarigrbacteriune keloolum

Novardia 5p,
Steeptarncers solivarins

flae. corews v nyeoides

Rar, megnierinm

Lo zpp.

flact. quelis

Fact. mtiohile

Hicl, z2pp.

Aekrowmaoboeler 5p,

M feendenreichil

M. s

M. sppe. (orange aoid
whiln pigmented)

Necardin flava

Mierahucterim 5.

U The plates fram this =ite weee all uneountoble due fo overgrowtl of
ather species by a few rapidly prowing species of Saeillus,
2 AlL the plates froon Lhis site showed numerons colonies of moalds many

of which showed rones of inlabilion around them,
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In the original paper (b was romarked that the species und total
numhbers of bacleria found in the air of caves could be related Lo
various known disturbances wilbin and near the paves, Tor example,
two sites gave nobiceably high counts, site 1, the entrance passage in
the Little Garlh Cave, and site 1 in Ogof Ffynnon Didu, These cousntbs
wera attributable Lo frequent distucrbance of the air and soil at these
siles due to quarrying near the entranee o the Little Garth Cave,
and to visiling ecavers i Ogof Fiynoon Ddue dueing the sampling
times. Worl done since the publication of the original paper has
confirmed the view that the air flora of many of the smaller British
caves i related directly to the frequency of disturbanece of the cave
air by outside influences, The atr currents within Lhe caves disteibate
the speeics brought in from outside the cave on clothing, by foods,
or m animal droppings.

Taulsle 3

Species of bactevia =olaled from seil and water samples taken within the
varinuz caves

=il Water
facilliz anbtilis faetillng rereis
flue, cerens v, mpeotbdes fae. cerens ¥, mpesides
fae. verews fae. zp.
fie. 2. ! Cleste i presteurianum
Fraet, 5p. Hacterium Sp.
Psewdomonas fluarescens Fscherichie eoli livergular)
P, pyoeyanei Aerolaeter aerogenes
Achromolacter gp, Mecrococeus nitrificens
Crtrobecter SJr. A ospi.
Micracoeeas sp. Leteonosion ap,
Lenconoston sp. Streplogyees allins
" estridiuen pastenr tanaet| Noeardio sp,
Noeardie =p, Micrnbaaterienm 5p,
* Azatobaeter ap, *dzatohacter ayguetde
* Niteoliacter winegradsfyi " A irobacter ainogradskyl
T IV Lroscenee WS SR e BT T ER T T T

" Nilenroraerus 51
Phrohacillus novelfis

It will be noliced that the lisk given hers includes a number of
species capable of wiilizing inorganic nitrogen for theic nileogen re-

U Bipee the poblication of the original paper, invesligations into the
species Of anacrehic bacleria prezent in the mods of caves have shown that
a wide varicty of clesleidial species are prezent in most caves. Uhe common-
eal spreies are CL tetans, O batyriom annd 8 Ristolyptceti,
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quirements, thus converting it to an ervganic form of use Lo other
forms of life. These species are marked ™

In the originul paper it was ponled out that the list gives only
Lhose species which could be identified to generic or specifie level, The
prablem of the identification of the relatively large numbers ol small
gram indeterminate rods which have been found in the seil and water
of caves is one which is also encountered by soil microbiologists and
which still remaing to be solved,

Botanical Results

It is not practical to give complete lists of the plants found, and
only the more mportant features of them are given in this summary,

The hotanical work was divided into two main parts, those plants
associuted with the theeshold and those found within the eave,

Table &

Mucroscopic plants found in the threshold areas of caves

ANGIOSPERMS;
Chrysospleainm oppositifelive Outer regions with faicly high light intensity

Chralts aeetoselly Shady domp threshoelds
PFTERIDOPHYTA:

Aspleaium trichomanes Allca-Lolerant forms growing on subztrates
Aap. rofomurario of pll G.0-7.0

Phgliites seolopendrinm

Avhyrium filie-feanina Oidy onomors weid substrates, pH 3.5
BREYOFHYTE=R; 1 MTUECT

cAmillypstegivm serpens Mesophilous forms toleealing pIl values
ftarhula recureirestes il 4 8- found al maost of the caves
Thamnium elopecurien visiled

Frasrdens feeypoides

Foraadfoltus

Ctenidium mollnsewn

Mudum prncsafu

Medun wnduelatum Mesophilous forms but Tound less froquen Uy
M_lengirostram

Furfynchinr minrale

Carepylinm sommerfeltis

Polytrichum funiperinum Achd tolerant Toems Townd at a Tew siles anly
leapterigginm elegans

Ffypnum eupressiforme

flindia aeula

Sphagnnny plumulazun
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Tabelle 4 (Fortsetaung)

Macrozeopic plants found in the threshold areas of caves

ERYOPHYTES: 2, HEPATICAE:

Pellia epiphyila Mesophilens forms foand ab most of Phe siles
Plagiochila nsplennddes visited
Prefiia folibron i Mesophilpus Il found Less eaquently

Canoeephalnm conleun

In the threeshold regions, the two important ecologieal factors weee
the subatrate and the penetraticn of light, The light factor is of great
importance, bringing ahout a distinet zonation of plants according Lo
the light inlensity they receive. A subzidiary effoet of the light [hetor
is that of its aspect. Murked differences in amounts of growth can he
seen bv comparing notth-lacing walls, which show abundant growth,
with sueuth-facing walls, which show zeanty, and often atypical prowth,

Amomerst the bryophyles, the effoet of the reduced light intensitices
waz st noticesble e the changes which ocevreed in the growth
hahits of the variens zpecies fonund. At the higher light intensities,
more or lezs normal growtl forms were observed, but as the lght
imdensily decreased, dendreatd forms and smooth mats became less
frequent, and growth aceurred 1o rovgh or thalloid matz and wefts,

I the threshold areas, the species ol algae found on Lhe rocks and
suill were limited, and the species found were mainly coceold forms
from the Myxophvta and the Chlorophyla, together with a frw Dha-
toms, and one or two Glumentous members of the Chlorophvta,

Wilhin the Dark Zones of the caves, the enly macroscople green
plants Teund growing were eliclated seedlings of cak, syeamaore and
the rush Saneus buflonins,

Caltural methods demonstrated that there are spores of many plants
present in the anil of raves. Spores of bryophytes found areund Lhe
threshold areas were very common, and sepred widespread throngh
the caves from which soil samples weee taken. The potential algal
flara of caves is alse very considerable, uod cultuea] methods shinwerd
that light was the only limiting factor in prevenling growth, The
amount of growlh obtained in experimentz in which sail satnples were
illiminated for only 500 mwinutes, and then incubated in the dark,
proved that algal spores are present in considerable quantities, 1t iz
postulated that the spores are present in sufficient quanlilies Lo
provide sturces of organie watler for suprophiyiic treglophiles.
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SUMMARY

The resulls of an investigation info e hacterial and botanical Moea of
South Welsh caves are presented in tobular form. Dacterial counts and
specivs isolated from the caves bolh from zoil and water samples as well as
from the air, also the macroscopic plunts ound in the photic zone are
enumerated.

RUSAMAMENFARSTING
Liie Brgebnisse der bakteviologischen und botanischen Untersuchung der
Flora in den Bidd-Wales-Hahlen sindd tabellarizch dargestelll. Verzeichnet

sind bakleriolngizche Xihlungen, von Brl-, Wasser- sowie Luflpeolen iso.
lierte Arten und wueh dic makroskopizchen Pilanaen der belichteten ooy,
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