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_ BISG/BMG MEETING AT LANCASTER, 15-17 APRIL, 1983

We have become accustomed in recent years to an Easter weekend sortie after:
isopods, and -Yast year was no exception, Such meetings present a marvellous
opportunity to meet'fellow.isopodologists,to exchange views:on gearching .
and handling techniques, to hsar of current progress in various ventures .-
and to:see new specles in situ: thig year, there was the added bonus of a-
nunber of myriapodologists, and together this healthy amalgam of crypto- .
zoologists was an irresistible combinatioa., It is a pleasure.to thank :
Douglas Richardson and Paul Harding for their organisation of a very -
stimulating weekend with much of interest im lab, and field. .

PER I30PODA AD ASTRA

The first-ever. International Symposium cn Terreatrial Isopods was held under
the auspices of the Zoological Society of London in early July this year.  :
It atirscted seventy cr so participants from 211 parts of the world,
including Japan, USA and Australia, The strongest overseas contingent was .
from W. Germany, reflecting the broad spectrum interest in woodlice in that:
country. ‘There were 53 verbal contributions, a number of poster presen-.
tations and two eveniug workshop sessions, which provided sn excellent
oppertunity. to alr various points of view in the mildly bizerre surroundingae
of the Swiss Cottage Hotel, where we were all staying.

a recurrent theme emerging from the meeting was the value of woodlice as
model szystems for research in a number of different digeiplines, for example.
neuroblology and geneties. In particular, it emerges that woodlice share -
a numper of. ‘viral afflictions with insects and may. prove-useful vehicles

for the development of hiological control methods for insect pests.

The international flavour of the oceasion, was amphasised by the fact that
21 of the 28 papers were given by overseas speakers, Prof. V Storch of
Heidelberg Univarsity spoka.about his work on the nutritional biology: or
woodlice on the World Service of the BBC, and = nice coda to the
proceedings wag ‘the unveiling of Arthur Chater 8 delightful treatise on
*Woodlice in the Cultural Consciousness of. Mcdern Europe®:which: the
delegates fell upon with uninhibited enthusiasm, ’

8 L Sutton.



THE DISTRIBUTION OF METOPONORTHUS CINGENDUS

Matoponorthus cingendus has one of the more interesting distributions of
British woodlice, and recording for the Atlas has in general coniirmed

that it is a Lusiteniash or Atlantic species. In Ireland it occurs widely
inland and on the coast but only in the southern hal¥f., ' In England and
Walee it is confined to the south-west whore it is predominantly coastal,
but there are outlying stations in the Isle of Mun and south-east England.
A numbér of plant species have very similar distributions, and it would
seen worthwhile trying to define the distribution more precisely, and also .
to search for the species in areas where it has hitherto not been expected.

in Wales the most northerly site is at 22/602884, just south of the Dyfl
estuary. It has been searched for in vain further north, especlally on
the Liyn peninsulsa and on Bardsay, and its absence here is all the more
surprising in view of its occurrence in the Isle of Man. - In spite.of. its
general coastal blag- in scuth~west England and Wales, it is found:.as far .
as 13.5 kn inland at 22/367410 in the Teifi valley, not far.from its .
northern-1imit. This inland- site, Lianfairorllwyn churchyard, is otheruise .
remérkébleg%br‘being the only site in Wales and England for Taraxacum. .
hibernicum,” a dandelion otherwise confined to ireland‘and.two;sjtes;in»r--~,w
extremedéqﬂth&ﬁest”Scotland. This churchyard is also only 1.3 km from the.
most northerly site in Wales and England for both Sibthorpia europaes, the:
Cornish moneywort, and Cryphaca lamyana, a moss occurring only. at one other
site 9 km down the Teifi and in Devon. HMetoponorthus cingendus thus
clearly seems to be following a distinctive distribution pattern shared
with other species in this particulsax area.. =~

aUntil 1982 the . only record from anywhere in England other than the:south-:v
'weat was:a 1072 record mede by Stephen Sutton fron a fen, Fyning Common, .. '
41/812233 by thé Rother An West Suspex, where, rather surprisingly,ait

was- assaciated with Ligidiuvmr in Carex paniculata tussocks. In 1682.1. .
revisited this site and found M. cingendus. sbundant in a. variety of. sites=,
in the ien, and in wet alder corr it was actually mixed with Ligidium-in. -
damp litter on waterlogged ground. I also found it in four other 10 km'
- gquares in'the Rother valléy, mostly in oak or other iree.leaf litter:
covered with vegetation on dry banks or vergss, ususlly accompanied by .
Philoscia, and all, like the Fyning Common site, on Lower Greensand.
Algo: in 1982 Adrian Rundle found-it on the chalk just west of Box Hill. F
~Then, 1n January and  February 1983, I found it on the chalk in a beech..
wood  in Arundel Park, and also in six 10 km squares connecting the: Rothar.
valley‘squaras with the Hundle one, and extending eastwards to Vorth near -
Crawley. - In thece leiter sguares it proved.very.easy to find on any. ..
sheltered, south~facing bank or slope with at issst 10 cm depth of litter
(chiefly odk or beech) partially covered by grasses, brambles,: honeyauckle,-
etc., on romdside banks, at the edges of woods or under hedges.: The: =
squaras in south~east England where. it is now known are: 41/72; 41/82, .
41/92, 51/00 51/01 51/02 51/04 51/12, - 51/13 51/14 51/15, 51/23, 51/33.

It is indeed surprising that M. clngendus has not been recorded before
from this area, as it is both widespread and abundant. It .must nndoubtedly
occur elsewhere in the south-east and doubtless extends across the Weald
»at: least’ as far as Tunbridge Vells. It has net yet been found anywhere

on the coast, - It would alzo be useful to know whether this area of
distribution really is an outlier. . Adrian Rundle hsas recorded the species
at 40/555909, Firestone Copse, Isle of Wight, and it may be elsewhere

along the south coast.



A number of plants, predominantly Atlantic in distribution, alsoc have
outiiers of their distribution in the Weald and sdjacent parts of the
south-east, notably Dryopteris aemula, Hymenophyllum tunbrigense,
Sipthorpia ecuropaea and Wablenbergza hederacea. (Viola lactea apd the
snail Cochlicella acuta both have much in common with M. cingendus in
distribution, but the south—east area 18 not so separate.) TwWo papers
concerned with plants discussthe reappearance in. the south-east of species
otherwise mainily Atlaotlce in dlstributiaa, and provide information that
may be useful in explaining the distribution of M. cingendus..

DA Ratclitfe, AR ecological account- of the Atlantic bryophytes in the
British Islas" New Phytologist 67' 365-439 (1938) considers. that as the
climate becomes increasingly diy going eastwards in southern England,
there is 2 general lack of suitable habitats for moistureﬁloving specles,
with the notable: exception of the Wealden area of Kent and Sussex. Here
the topography 1oc311y provides the necessary degree of atmospheric
humidity, notably in areazs of wooded. sandstone outcrops snd glens,

¥ Rose,_?'Atlantic' species in the flora of the Weald", South-Eastern
Naturalist and Antiguary 5T: . 18—23 (1952) lists a number of relevant.
‘plants, He comments that the usual explanation of the Atlantic distribution
is that these plants require a fairly humid atmosphere as well as freedom
from intense coid; in the High Weald three types of habitat produce the
more extreme Atlantic plants, firstly massive sandstone rock outerops,
secondly deep, wooded ghylls with streamlets, and thirdly damp heathy
woodland originally dominated by sessile oak, birch and beech,

_ H. cxngendus, 1like these plant species may also be in south~east England
not 'simply because of any generai climatic parameters but rather because

! of the particular presence of suitable habitats.  Even though it occurs

ig.aigreat variety of habitats, it may well depend on these damp, sheltered,
mild sites for. survival. in extreme measons; it may well not always be as
widespread and abundaut as it wag in the winter of 1982/83. J J Legrand,
"Contribution a l‘etude dss. Isopodes terrestres de la Bretagne', Bull, Soc.
Zool. France T4: 60 (1949) obsexrves that in France, a8 well as in England
and Ireland, the eastern limit of M. cingendus is near the +5 °c January
mean isotherm, but this is pnsatisfactory &as an explanation as the species
does extend into a colder zone in the south~east, and the absence from
north,Wales and. gouth-west Scotland remains unexplained Other paramaters,
such -as absolute minimum temperature, rainfall, atmospheric humidity, etc.,
go no further towards explaining the distribution as we now see it,

M.. cingendus, Judging from the distribution of other similarly Atlautic

- gpecies, should be looked for not only in other parta of the south-east,
"but also in. southwwest Scotland. and even the Guter Hebrides. It should
stiil be looked for in north Wales. (espacially in Anglesey which is the
only part of north Wales where Vvicla lactea occurs). HRegords on the new‘
cards, with a brief description of both the microsite and the general

7t habitat if possible, especially from arezss other than -south Iraland

*:.south-west England and south~west Wales, would be welcomed.

Arthur Chater
7 (Since this article was written Staven Jones has produced numerous records
"o from Cornwall, thus conxirning one of Arthur 8 predictions.)

Ed,



. * A i a B s T P L. FERUI TP I
o e 'errouiscus PATIENCEII IN scu'rmﬂn

This small suprali*toral species has been recorded f£rom several sites on
the south coast of England and Ireiland, on the north Kent caast .ahd on
Guernsey, 1t is fully: ‘dégeribed and illustrated in PG Oliver & 8 L Sutton,
Journal of Natural History 16: 201-208 (1982)., In September 1982 I found
it near Muchalls, 15 km south of Aberdeen, and this very considerable
extension of range suggests that it is worth looking for the speciles. all
round our coasts. The Muchalls site was at 37/898507, in an uninhabited

. _rocky bay where a narrow strip of salt marsh has developed. Miktoniscus
was mixed with Trichoniscoidés saéroeensis and Trichoniscus pusillius, -
:10-30 cm down in dark, fibraus, gravelly and sandy soil with stones, in
ET: 3 slightly ‘eroded crevice in Festuca rubra sward at the top of the salt
marsh, within 1 m of high water mark, The animal is readily distiuguished
irom T. sastroeensis and our other small species in being very pure; dead
white, with the blackish cortents of the gut showing through clearly, and
in having-:sclitary, black oeelll; there is no trace of pink or yellow in

i ..the body, My specimens were 1denti£ied by Graham Oliver. . :

Artﬁur bhatar

“HEAYY METALS IN WOODLICE AND CENTIPEDES

_For the past ten years, a succession of researchers in the Departments of
Botany and Zoology of the University of Bristol, have been studying the
effects of serial emissions, from & primary lead-zinc-cadmium smelting.
works at Avonmouth, on the Flora and fauna of woodlands in the Bristol
~aren. About three years age, I began to study the dynamics of heavy metals
in woodlice hacause of the important role they play in the decomposition
of leaf littsr, In additiom, work by Wieser and his co-workers had shown
-that terrea»rial 1sopods were able to storé very large emounts of copper:
in the body with no apparent i1l effects.

The concentrations of zinc, cadmium, lead and copper were aetermined :
e initially in the hepatopancreas, gui end B pooled sample of the rest -of
“the body tissues of Oniscus asellus collected from eight sites in the UK
conteminated to diffsrent degrees with heavy metals. The hepatopancresas
ias by far the most important storidge organ of heavy metals, particularly
cadmium, and at each site contains a mean of at least 89% of the toial.
body load of this element despite the fact that it only constitutes about
7%\of the dry weight of the animal. Specimens of Oniscus asellus from -
contaminated sites mey contain concentrations of zinc, cadaium, lead and.’
cepper in. the hepatopancreas of about 1%, 0.5%, 2. 5% and 3.0% of. the dry -
welght respectively which are the highest so far recorded in the soft
tissues of any terrestrial animal

The hepetopancreas contains two types of intracellular granule, The first
type, in the S cells, are spherical granules which contain copper, sulphur
‘and calcium. In woodlice from contaminated sites, these 'copper' granules
also contain zinc, cadmium and lead, The second type, in the B gells,
-are flocculent deposits which contain iron. In woodlice from contaminated
sites, these 'iron' granules alsoé contain zine and lead. 'Copper' and
tiron' granules could have evolved as storage sites in the hepatopancreas
-, for essontial metals to be utilised when demand from the other body tissues
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" exceeds that supplied in the food. Woodlice in conteminated.sites may be
able to 'de-toxify' potentially harmful amounts of essential. and non-: -

esgential elements by storlng them in a relatively ingoluble- form within
these granules. e - Lwe el R

'f

The work has recently been carried a stage further by examining the ;{;,;
agsimilation of :heavy metals in centipedes as representatives.of the«next
trophic level in the food.chain, . Specimens of Lithobius varlegatus
collected from.a contaminated deciduous woodland -3 km--dowsiwing of: tho
smelting. works,. and a‘similar but uncontawinated: site were. fed hgpoto—r-
pancrens tissue from Oniscus.asellus containing known amounis of zinc,
c¢admium, lead and copper. ‘The eéxtent to which zine, cadmium:and: copper -
are-assimilated or lost from:the.tissues of centipedes depends-on the ..
concentrations . of these elements in the.food and .the degree of. contamination
of the site from which they are collected. Lead is not assimilated by
thhobius varzegatus.

Centipedes from the contaminated site survive longer than centipedes from
the uncontaminated site when both’ populaticns are fod on the hepatopancreas
of woodlice in whbich -the concentrations of metals afe very high. This
information, together with a consideration of the levels of metals in the
animals at the end of the experiment, suggelts'that the midgut cells of
centipedes from the contaminated gite are able to tolerate higher intra-
cellular concentrations of cadmium than those of centipedes fIrom theé

" uncontaminated site. .

The concentrations of cadmium and coppar in the midgut ‘increhze cOnsiderably :
when cantipedes are fed on the hepatopancreaa of woodlice from their ‘own":
site. This suggests ‘that adult Oniscus asellus do not iorm a major S
proportion of the diet of Lithobius varzegatus in deciduous woodlands.

Further ceading

HOPKIN, S.P, & MARTIN, M,H. (1883). The distribution of zine, ¢admium,
“lead and copper within the woodlouse Oniscus asellus (Crustacea,
Isopoda). Oecologia (Berl ), 2& 227-232 '

HOPKIN, §,P, & MARTIN, M.H, (1982). The distribution of zinc, cadmium,
lead and copper within the hepatcpancreas of a woodlouso.'
Tissue and Cell, 14, 703-715

| HOPKIN, S.P. & MARTIN, M.H. (1933).1”Héaé§fmétais in the centipede
Lithobius variegatus (Chilopoda)., Environmental Pollution Series B,
in press. :

'HOPKIN 5.P, & MARTIN, M.H. (in preparation). The assimilation of zinc,'
cadmium, lead and copper by the centipedo Lithob;us varlegatus
{Chilopoda). .

{For further, details contact Dr S P Hopkin, Departments of Botany and
Zoology, Woodland Road, ‘University ot Bristol, BSB 1UG.)

_SBteve Hoﬁktn



* WOODLOUSE -SEX m'r'xos

EARLIER WORK

In thé two volumes of 'IsOpodes Tsrrestras' 1n the 'Faune de France';
series, Vandel (1960, 1962) presents data, together with the work of

Arcangeli and Meinertz, concerning the sex -ratios of many isopods.

‘These

sex ratlos slould bé treated with caution because they seem Iikely to be
- aggregate values derived from a number-of pooled samples from various:

localities and years. -

However, .in.view of the large numbers. involved the

figures do have somé-value and at least indicate -the kinds of ratios to -
Overall, there seems to be a slight

be foind in our terrestrial isopods.
female biss in the sex ratios although 1:1 ratios are not uncommon.

- Such

a bias could arise from differences in viability, behaviour or. ecology

" ‘between the sexes. -

- pumber o emhryos carried hy an ovigerous female ig. given.u ,

As ‘well as’ sex-ratios.of most British species, the

Saﬁﬁié"f Percentage -Numher o N
. - | ofembryos SR -
- Blze of males carried . Source
(1f given) _ﬁ_;_ ) '
L mean | rangadll "
FOIENPRET IS KPP TPt s ey e
. - ' 35.0 16-17 |[Arcangell = A
| Armadillidium depressum| 378 ..::: 50.0 - p N
o A - . 36.0 - - A
A. nasa?ﬁm' - 48,3" - - A
- 57.2 - 14-122 v
- 58.1 - - _ [Meinertsz = M
a. pictum . . 418 s.o | - - V.
A. pulchellum - Cgs.0 | - - ¥
A, vulgare - 25.2 DT SR SR '
- - 48.8 - hbp to3lg A
- 42,2 125 - ’ v
Cylistidualcon&exy$ AR Aéé;?if - ‘:15-?3 A
' - 36.3 - { - M
218 45.0 - - B ]
Eluma purpurascens 201 | et |- ) - v
Haplophthalmus danicus | 1789 40.0 6.7 | - oy
H. mengei ~885 39.5 .- - o
o ' 39.3 5.7 - '
| Ligia oceanica 589 28,7 82 | 32-67 | Gibelin




Sample Percontage Number
of embryos
size of males arried Bourca
(if given) @ ¢
mean| range
Ligidium hypnorum 308 22.6 - 6-21 v
- 30.5 - - ). 4
Metoponorthus cingendus 41 32.0 - | 15~80 v
M. pruinosus - 43,7 - v
: - 41.1 - - M
- 43,7 - - A
Oniscus asellus 936 38.0 - - v
- 40,5 - - M
oritoniscus flavus 1321 27.0 14 6~21 v
Philoscia muscorum 535 30.0 - - \'
- 30.86 - - M
Platyarthrus hoffmannseggi 1104 23.4 - 2-9 v
- 25.9 5.8 - M
Porcellio dilatatus 610 46.0 - - v
- 45,0 29.0 - M
- 28.7 - - A
P. laevis - 27.3 ~ - A
- 28.6 55.5 - M
- 33.2 - 48~112 Y
b. scaber - 29.0 - - A
- 39.2 52.5 | 12«90 M
- 41.0 - - v
P. spinicornis 298 39,0 - - v
29.7% 35.5 - M
Trichoniscus pygmaeus 561 52.6 - - M
319 5l.4 - 6-7 v
G Fussey
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