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24 July 1937, Carter (BM; K); Ullswater, 12 June 1893, Clarke 47531 (K); Stybarrow Crag, Ullswater, 
19 Aug. 1880, Slater (CGE); Dungeon Ghyll, Aug. 1870, Baker (BM); abundant in Rough Crag, Riggindale, 
30 July 1910, Ley (BIRM); rocks of Branstree, above Mardale Green, Aug. 1857, Watson (K-herb. Watson; 
TCO); Mardale, 1866, Watson (CGE); Swindale, Sept. 1856, Watson (K,herb. Watson). 

V.c. 70, Cumb.: steep shady bank above Glencoyne Farm, Glencoyne Dale, Ullswater, 1937, Lousley 
(herb. Lousley); Thirlmere, June 1895, Tennant (CGE); west edge of Thirlmere, 29 Aug. 1881, Ley (BIRM); 
damp rocks, Fisher Ghyll between Armboth Fell and Thirlmere, July 1904, Waterfall (K, MANCH); 
Armboth Fell, July 1904, Mason (OXF); Lodore Wood, 20 July 1884, Parsons (K); Lodore Waterfall, 
Derwentwater, 1806, Turner (K); Derwentwater, 28 June 1842, Wright (BM); Troutdale, July 1904, Water/all 
(K); in a moist place in Johnny's Wood, near Rosthwaite, Borrowdale, 8 Aug. 1946, Whellan (herb. Lousley; 
herb. Sandwith); Borrowdale, 31 July 1863, Hind (TCO); Borrowdale, Glaramara, at bottom of wet gully 
on north face in very deep shade under large boulder, 1200 feet, 14 June 1953, Cannon & Herbert 2193 
(BM); Glaramara, amongst dry overhanging boulders, 1300 feet, 7 July 1951, Park 215 (BM); rocks above 
Seathwaite, 2000 feet, in wet Sphagnum, Aug. I 879,-(OXF) ; mountains, Keswick, July 1860, Ward (MANCH); 
plentiful about Stonethwaite, near Keswick, 13 July 1947, Gerrans 73 (BM); Grange Fell,. 7 July 1891, 
Wolley-Dod (BM). 

V.c. 97, Westemess: steep slope of ravine, Coine, 30 June 1957, McCallum Webster 1012 (K). 
V.c. 100, Arran, among bracken, Benlester Glen, 300 feet, 3 Aug. 1937, Mackechnie (BM; herb. Wallace); 

same, 1000 feet, 8 Aug. 1937, Mackechnie (herb. Wallace); same, 1000 feet, 10 Aug. 1933, under Pteris 
(herb. Lousley; herb. Wallace); woodland, Monamore Glen, 300 feet, 23 July 1937, Mackechnie (BM; 
herb. Lousley herb. Wallace); Glen Cloy, Aug. 1872, Craig-Christie 502 (ABO); Lamlash, July 1890, 
Wilkie (GL); same, Aug. 1928, Mackechnie (herb. Wallace); Arran, 29 Aug. 1888, Thompson (BM). 

Not assigned to vice-county: 'North Wales,' Weiss (MANCH). 

One of the more interesting facts that emerges from these maps and the listing of 
specimens is that C. afpina does not have a particularly northern or montane distribution 
in the British Isles. Rather, while conforming rather closely to the sort of distribution 
expected of a member of the" Continental Northern" pattern as outlined by Matthews 
(1955), it occupies a highly fragmented range along the western side of Great Britain. 
Its extreme rarity on the mainland of Scotland and apparent absence from the Hebrides 
and from Ireland were entirely unexpected, the more so since C. x intermedia is common 
over much of this area. Of equal interest is the occurrence of C. afpina in the Rhondda 
Valley at a locality which is south of the present range of C. x intermedia; it would be 
of importance to study this site ecologically if it could be re-located. 

A few examples may be given of other species which have ranges in Britain similar 
to that of C. a/pina (kindly suggested by Dr. F. H. Perring), but it should be noted that 
none of them is of the same geographical group when total range is considered. These 
are Carum verticil/atum (W. Europe), Vicia orobus (W. Europe), Centaurium Iittora/e 
(coasts of W. Europe and inland from Austria to S. Russia) and Rhynchosinapis monensis 
(endemic). 

ORIGIN AND SPREAD OF CIRCAEA X INTERMEDlA 

On the continent of Europe, C. x intermedia occurs mostly in or near the zone of 
contact between C. alpina and C. /utetiana. In Scandinavia, for example, C. afpina is 
widespread, C. lutetiana is present only in the south, and C. x intermedia is nearly re­
stricted to the area where its two parents overlap (Hulten 1950, maps 1293-1295). 
As can be seen from an inspection of Figs. 3, 4 and 5, however, the situation is quite different 
in Britain. Circaea a/pina doubtless had a wider distribution in the British Isles in cooler 
times nearer to the last glacial period, but today it is restricted to relatively few localities. 
On the other hand, C. lufetiana is a woodland species that must have mostly expanded its 
area since the last glacial period. The morphological intermediacy and complete sterility 
of C. x intermedia, taken together with the lack of other possible parents, point to the fact 
that it must be regarded as being of hybrid origin between C. afpina and C. futetiana. 
Despite this, C. a/pina is now absent from many areas where C. x intermedia is common, 
such as Ireland, the Hebrides and much of mainland Scotland. Moreover, C. /utetiana 
also is absent from some of these areas, particularly northern Scotland and Orkney. 
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These apparent discrepancies may be explained in two ways. Either C. X intermedia 
has achieved its present wide distribution in the British Isles by means of its remarkably 
vigorous vegetative reproduction, or its distribution reflects the one-time area of C. alpina 
where it came into contact with C. lutetiana, or both factors may be important. Correlated 
with these considerations is the question as to whether C. X intermedia in Britain and 
Ireland originated from a single hybridisation, or whether it is produced with fair frequency 
whenever its parents come into contact. The latter question may be considered first. 
Arguing for the fairly frequent production of the hybrid is the sort of situation on which 
I made observations in Glencoyne Wood, Ullswater, Westmorland, on the 3 July 1961. 
Here all three species grew in a moist shaded area of woodland dominated by bracken 
and species of Carex and Juncus. Circaea alpina occurred in two small patches scarcely 
3 m across, whereas C. lutetiana was more widespread both on this flat and in the neigh­
bouring woods. The individuals of C. X intermedia formed a band approximately 2 m 
across, ringing the small patches of C. a/pina, and they were in turn surrounded by the 
abundant C. lutetiana. It is extremely probable that these hybrids were produced in situ. 
Furthermore, C. X intermedia, as has been remarked by many writers of floras, is very 
variable in habit, pubescence, flower size, leaf margin and other characteristics. This sort 
of variability would be most unexpected if all the individuals concerned had been derived 
by vegetative reproduction following a single hybridisation. Finally, the range of 
C. X intermedia, from Britain to the Caucasus, argues against such an hypothesis. On 
the other hand, it would be a serious mistake to underestimate the capacity of C. X inter­
media for vegetative spread, particularly when it is remembered that these plants are often 
serious garden weeds where they occur. Vegetative reproduction seems to have been 
important in the spread of certain other well-known plants that occur in gardens, such 
as Aegopodium podagraria, species of Calystegia and Tussilago farfara; Circaea X intermedia 
has obviously attained part of its present range in the same way. A particularly suggestive 
example of this, pointed out to me by Professor Webb, is its local occurrence in Co. Wicklow, 
Ireland, well south of its main area of distribution; here it is exclusively a garden weed 
and very probably introduced. Also in Merioneth, for example, it is mainly restricted to 
disturbed areas and man-made habitats, particularly in gardens and along roadsides, and 
is probably extending its range in connection with cultivation (Benoit & Richards 1961). 

Thus, in summary, it does not appear likely that all of the present distribution of 
C. X intermedia in Britain and Ireland can be explained by its admittedly vigorous vegeta­
tive reproduction. A more probable hypothesis is that C. a/pina was more widespread 
nearer the last glacial maximum. As it contracted from this wider range to the few stations 
it occupies at the present time, it was often in contact with C. lutetiana. Spreading as it 
must have done with the increase in wooded areas, C. lutetiana may eventually have come 
to occupy an area even more extensive than at present during the warm, dry period approx­
imately 5,000 years ago (Matthews 1955). At the height of this warm, dry period, C. 
a/pina may have been even more restricted in range than it is today, judging from the 
western, oceanic nature of its present range in Britain. As their ranges shifted, hybridisation 
between C. a/pina and C.lutetiana probably occurred fairly frequently, producing numerous 
biotypes of C. X intermedia with intermediate morphology and ecological requirements. 
From these centres, the sterile C. X intermedia spread by means of its efficient vegetative 
reproduction and, in some instances, as a ruderal aided by man. It is important to note 
that the capacity for vegetative spread was already present in one of the parents, C.lutetiana, 
as gardeners will attest, and that it was this pre-determined capacity that allowed the sterile 
C. X intermedia to become established and spread; it is evidently even more vigorous in 
its spread than C. lutetiana. Progressive changes in climate finally led to the apparent 
extinction of C. alpina in Ireland and over much of Scotland and allowed its survival only 
in those few, particularly favourable localities where it persists to the present day. Its 
apparent absence from Ireland is particularly interesting in view of its present 
western oceanic distribution in Britain, which suggests that conditions in at least some 
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portions of Ireland may be suitable for it at the present time. It is possible that the 
shift to a cooler, more oceanic climate in the past 5,000 years has caused the restriction 
of C. lutetiana in the north and perhaps even allowed C. alpina to spread slightly in the Lake 
District and on Arran. Meanwhile, C. X intermedia, apparently well suited to the climatic 
conditions prevalent in northern Ireland, Scotland, northwest England, and portions of 
Wales, has flourished in those areas and become locally the commonest or even the only 
representative of the genus present in some of them, despite its complete dependence on 
vegetative propagation. 

Thus Circaea X intermedia presents a truly remarkable example of a sterile hybrid 
better suited to a particular set of conditions than either parent, and consequently replacing 
them in certain areas. Two similar examples from the British flora that may be cited are 
Nuphar X intermedia, the apparently highly sterile diploid hybrid between N. lutea and 
N. pumila (Heslop-Harrison 1953) and Rorippa X sterilis (R. nasturtium-aquaticum X 
R. microphylla), a sterile triploid which occurs locally in the absence of both parents in 
much the same areas as Circaea X intermedia. Such patterns of variability are characterized 
by the ability of hybridisation to produce a large number of relatively uniform genotypes 
suited to a particular environment correlated with an apparent loss in evolutionary flexibility. 
Similar patterns occur frequently in the angiosperms but they are usually a product of the 
spread of fertile allopolyploids rather than of sterile, vegetatively propagated hybrids. 
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