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maghesia, sparingly soluble in cold dilute acetic acid. This com- 
bination takes place between 180° and 200° C., at which — 
atures the magnesian carbonate tends to pass into the still less 
soluble state of magnesite, in which, as we have shown, it no 
longer shows any disposition to unite with carbonate of lime. 
Hence it happens that in all our experiments a ion of magne- 
site is mingled with the dolomite, and cannot be completely sepa- 
rated from it. Dilute acids slowly attack both, but unequally, so 
that we finally obtain a residue which contains carbonate of 
magnesia free from lime: but the solution having taken up a 
portion of magnesite, contains more magnesia than is required to 
form a dolomite with the carbonate of lime; so that we have 
from 53-0 to 60:0 p. ¢. of magnesian carbonate instead of 45-0 as 
in pure dolomite. In nature the combination of the two carbon- 
ates has doubtless taken place slowly, and necessarily at the 
lowest temperature, which is probably much below 130° €., so 
that we may suppose that it is only in the absence of a sufficient 

- quantity of carbonate of lime that a portion of the magnesian 
_ ¢arbonate has been converted into magnesite. 

(To be concluded in the next No.) 

Art. XX.—Eextract from the concluding part of a Memoir on the 
Botany of Japan, in its Relations to that of North America, and 
of other parts of the Northern Temperate Zone; by ASA GRay.* 

orth America, 134; in Baiegeaa ae 
the 580 Japanese entries, there are os stemigiee 

pean representatives, a little above 8.48 per cent of identical species, 0. 
estern N. Ameri, 2 righ ge" S oe «090 Eastern American representati sae SS age 4 

law ‘xtracted from the Memoirs of the American Academy of Arts and Sciences, Series, yol, yi, 
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So geographical continuity favors the extension of identical 
species; but still Eastern North America has more in common 
with Japan than Western North America has. 

The relations of this kind between the floras of Japan and of 
Europe are obvious enough ; and the identical species are mostly 
such as extend continuously—as they readily may—throughout 
Russian Asia, some few only to the eastern oatifande of Euro 
but most of them to its western borders. To exhibit more dis- 
tinctly the features of identity between the floras of Japan and of 
North America, and also the manner in which these are distrib- 

(rhioh is scent the same ee in the present view), whic ‘are 
unknown in Europe,—I will enumerate the remaining peculiar 
species which Japan possesses in common with America :— 

In W.N. America. In E. N. America. 

one Pennsylvanica A. Pennsylvanica 
(Coptis a eaposibolia one C. asplenifolia 
(Trautvetteria palm T. palmata T. palmata 
Caulophyllum Dhaticerciden C. thalictroides 
Diphylleia cymosa : 
Brasenia peltata [B, peltata] B. peltata 
Geranium erianthum ~ G. erianthum 
Rhns Toxicodendron R. Toxicod., var. R. Toxicodendron 
Vitis Labrusca (Thunb.) abrusca 
Thermopsis fabacea T. fabacea 
Prunus Virginiana ? P. Virginiana 
Spirea betulzefolia 8. betulzfolia 8. betulzefolia 
Photinia arbutifolia, in Bonin. P. arbutifolia 
Pyrus rivularis ? P. rivularis 
Ribes laxiflorum R, laxiflorum 
(Penthorum sedoides, oe P. sedoides 
Cryptotenia Canaden C. Canadensis 
Heracleum lanatum H. lanatum H. lanatum 
(Archemora rigida ? . Tigida 
(Archangelica Gmelini) A. Gmelini A. Gmelini 
Cymopterus littoralis ? C, littoralis 
Osmorrhiza longistylis O. longistylis O. longistylis 
Echinopanax horridus E. horridus 
Aralia quinquefolia A. om a 
Cornus Canadensis C, Canadensis CC. Citas 
Viburnum plicatum Vv. ern o esiae 
* Achillea Sibirica *A. Sibirica 
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In Japan. In W. N. America. In E. N. America. 
- (Asarum Canadense ?) A, Canadense 
*Polygonum Bistorta . Bistorta 
umex persicarioides R. persicarioides R. persicarioides 

Liparis liliifolia L. liliifolia 
Pogonia ophioglossoides P. ophioglossoides 
Tris setosa I. setosa 
Trillium erectum, var. T. erectum 
(Smilacina trifolia) 8. trifolia 
Polygonatum giganteum P. giganteum 
(Streptopus roseus) S. roseus 8. roseus 
Veratr iri V. viride V. viride 
Juncus xiphioides J. xiphioides 
(Cyperus Iria) C. Iria 
Carex rostrata C. rostrata 
Carex stipata C. stipata C. stipata 
arex macrocephala C. macrocephala 

Sporobolus elongatus elongatus 8. elongatus 
Agrostis scabra scrabra scabra 
Festuca pauciflora F. pauciflora 
Adiantum pedatum A, pedatum A. pedatum 
Onoclea sensibilis O. sensibilis 
Osmunda cinnamomea O, cinnamomea 
Lycopodium lucidulum L. lucidulum 
(Lycopodium dendroideum) L. dendroideum L. dendroideum 

species The na: theses are of species which I 
have not seen from Japan; some of them inhabit the adjacent 

Euonymus latifolius, Fagus sylvatica, Blechnum Spicant, 
Faleriana dioiea, ’ Streptopus amplesifolius, Athyrium foutanum. 
Two of age inde 

American 

the northwest coast of 

in Europe, twenty are of extra-European genera ; seven- 
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adjacent; one is “8 ei to our northwest coast and Japan ; 

cepted) to the Atlantic United States and Japan. Add to these 
the similar cases of other American pone (nearly all of them 
eculiarly Atlantic-American) which have been detected in the 

Fimal or in Northern Asia,—such as Sree oe 
dense Des 

demands ai planati io 
might be made yet stronger by reckoning some 

subgeneric types as equivalent to generic in the present view, 
and by distinguishing those species or genera which barely enter 
oe eastern borders of Europe; e. g. avi de a Mehringa 

teriflora, Geum strictum, ‘treed salicifolia, & 
“i will be yet more strengthened, and the Shiv tis conclusion 

ill become irresistible, when we take the nearly allied, as well 
as the identical, species into account. And also when we con- 
sider that, after excluding the identical aah Sth 15 per cent 
of the entries in the European column of the detailed tabular 
view are in italic type (i. e. are closely idtiaBersticon oe Japanese 
species); while there are 22 per cent of this character in the 
American column. 

For the latter, I need only advert to some instances of such 
close representation, as of 

Trollius patulus by T. Americanus, 
Aquilegia Burgeriana ze A. Ca octiagas 
Rhus vernicifera & R. venena 
Celastras scandens - oe becca 
Negundo cissifolium - NV. aceroides, 
Sophora Japonica . S. affinis, 
Sanquisorba tenuifolia . S. Ce 
Astilbe Thunbergii & Japonica = A, decandra, 
Mitchella undulata - 
Hamamelis Japonica . H. otis 

Cle inervis 24 C. acuminata, 
Rododendron brachycarpum sh Z Canpbiaies 
Amsonia elliptica = Tabernemontana, 

ururus 4 * S. cernuus, 

and many others of the same sort,—several of which, when 
better known, may yet prove to be conspecific; while an equally 
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Hedera, Asperula, Rubia, Carpesium, Ligularia, Lampsana, Picris, 
Pederota, Ajuga, Thymus, Nepeta, Lamium, Ligustrum, Kochia? 

phne, Thesium, Bucus, Mercurialis, Cephalanthera, Paris, As- 
paragus,—to which may as well be added Peonta and Bupleurum, 
the former having a representative on the mountains, and the 
latter in the arctic regions, of Western America, but both absent 
from the rest of our continent. Excepting Pederota and 
(the latter a rather doubtful native of Eastern Asia), none of 
these genera are peculiar to Europe, but all extend throughout 
Asia and elsewhere over large parts of the world. 
The following incomplete list of North American genera or pe- 
culiar subgeneric types represented in Japan and its vicinity, but 
unknown in Europe, presents a very different appearance. Those 
ce s absent from the flora of Western North America are 
laneised, 

oe rillium — 

SaRIEY Philadelphus — Asarum § Heterotropa 
Cimicifuga (barely reaches Penthorum Phytolacca 

Europe) ammelis Benzoin & Sassafras ? 
Iilicium Liquidambar -Tetranthera 

agnolia ryptoteenia 
Cocculus é Menispermum Cymopterus? Pachysandra 

Mahonia Archemora Laportea 
Caulophyllum : 
Diphylleia Aralia & § Ginseng Bochmeria 
Braseni Echinopanax Microptelea 
Nelumbium Diervilla Maclura 
Dicen Mitchel Juglans 
Stuartia (& Gordonia?) Oldenlandia Abies § Tsuga 
Zanthozylum (Siegesbeckia, in Mexico) Chamzecyparis 
Cissus Cacalai (reaches E.Europe) Torreya 
Ampelopsis Gaultheria rise 
Berchemia Leucothoé retio 

2 Asculus ieris -ogonia 
4 sx pindus Clethra Arethusa 
4 eames ‘ Menziesia : 
q Sympl letris 
Pvc ard 

treptopus § Hekorima, 
Jhameelirium ? QROYAb 

3 5 
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Photonia Leptandra Sporobolus 
Astilbe Callicarpa Arundinaria 
Mitella © Cedronella Adiantum 
Hydrangea Amsonia Onoclea 

Ltea 

Here are about 90 extra-Huropean genera or forms, 64 of 

which are absent from Western North America out of the trop- 
ies (the latter comprising a very large part of the most striking 
representative species), and almost as many more are divided 
between North America and extra-tropical (chiefly Northern and 
Eastern) Asia. About 40 of the latter are genera or groups of 
single, or else of two or few closely related species, peculiar, or 

nearly peculiar, to the regions just mentioned. 
This list should be supplemented by those additional North 

American genera which have one or more closely representative 
species in the Himalayan region only, such as Podophyllum, Py- 
rularia, &c.; and also by the numerous cases in which Eastern 
American plants are represented in the Himalayo-Japanese 
region by strikingly cognate, although not congeneric species; 
such as our Macrotys by Pityrosperma; Schizandra by Kadsura 
and Spherostema ; Neviusia by Kerria and Rhodotypus ; Calycan- 
thus by Chimonanthus; Cornus florida by Benthamia ; Prosariés 

(vol. xxii, second series) ; where I had noticed the facts,—1. that 
a large percentage of our extra-European types are shared w! 
Eastern Asia; and 2, that no small part of these are unknown 
in Western North America. But Mtr Bentham was first to 
state the natural conclusion from all these data,—though I know 
not if he has even yet published the remark,—viz., that the 1° 
terchange between the temperate floras even of the western part 
of the Old World and of the New has mainly taken place 1 
Asia. Notwithstanding the few cases which point in the oppo 
site direction (e. g. Hriocaulon septanguiare, Seats: Subularia, 

tula alba), the general statement will be seen to be well sus 
tained. Also, in the Journal of the Proceedings of the Linnzat 
Society, 2. p. 34, Mr. Bentham “calls to mind how frequently 
large American genera (such as Hupatorium, Aster, Solidago, 
lanum, &¢.) are represented in Eastern Asia by a small num 

of species, which gradually diminish or altogether disappear 4 
we pr westward toward the Atlantic limits of foot 

_ whilst the types peculiar to the extreme west of Europe ( ud- 
ing of course the Arctic flora) are wholly deficient in Americ#. 
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These are among the considerations which suggest an ancient 
continuity of territory between America and Asia, under a Iati- 
tude, or at any rate with a climate, more meridional than would 
be effected by a junction through the chains of the Aleutian and 
the Kurile Islands.” es 

and perhaps Scolopendrium. Hottonia might have been added, 
but for a species accredited to Java. 

Western America. Let it also be noted, that there are even 
fewer Western-European types in the Pacific than in the 
Atlantic United States, notwithstanding the similarity of the 
climate ! wi 

That representation by allied species of genera peculiar, or 
nearly peculiar, to two regions, furnishes evidence of similar 
nature and of equal pertinency with representation by identical 
Species, will hardly be doubted. Whether or not susceptible of 
Scientific explanation, it is certain that related species of phenog- 
amous plants are commonly associated in the same region, or 
are found in comparatively approximate (however large) areas 
of similar climate.* Remarkable exceptions may indeed be ad- 

‘ap : neric 
rdial, and therefore beyond all scientific _ex- imordial, sulin eet amaceeal xoeult: 



194 Prof. Gray on the Botany of Japan, 

duced, but the fact that they are remarkable goes to confirm the 
proposition. Indeed, the general expectation of botanists in this 
regard sufficiently indicates the common, implicit opinion. 
discovery of a new Sarracenia or a new Halesia in the Atlantic 
United States, or of a new Eschscholtzia, Platystemon, or Calais 
west of the Rocky Mountains, would excite no surprise. A con- 
verse discovery, or the detection of any of these genera in a 
remote region, would excite great surprise. The discovery of 
numerous closely related species thus divided between two widely 
separated districts might not, in the present state of our knowl- 

ge, suggest former continuity, migration, or interchange; but 
that of identical species peculiar to the two inevitably would. 
Why should it? Evidently because the natural supposition 

is that individuals of the same kind are descendants from a com- 
) 

and conscientious investigator formerly adopted and strenuously 
maintained Schouw’s hypothesis of the double or multiple origia 
of species, But in his great work, the Géographie Botanique Hat 
sonnée, published in the year 1855, he has in effect discarded 1t, 
and thi om any theoretical objections to that view, but be- 
cause he found it no longer needed to account for the general 
facts of distribution. This appears from his qualified, though 
dubious, adherence to the hypothesis of a double origin, a8 4 

ier ressort, in the few and extraordinary cases which he could 
hardly explain in any other way. His decisive instance, indeed, 
is the o Eastern American Phryma leptostachy4 
in the Himalaya Mountains. 

OR on are; or, in other Kye 
in species (1 rimordial 

“tind that derivative forma when segregated 
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The facts presented in the present memoir effectually di 
of this subsidiary hypothesis, by showing that the supposed 
single exception belongs to a not uncommon case. Indeed, so 
many species are now known to be common to Kastern and 
Northern Asia and Eastern North America,—some of them oc- 
curring also in Northwestern America and some not,—and so 
many genera are divided between these two regions, that the an- 
tecedent improbability of such occurrence is done away, and 
more cases of the kind may be confidently expected. However 
others may regard them, it is clear that De Candolle would now 
explain these cases in accordance with the general views of dis- 
tribution adopted by him, under which they naturally fall,—so 
abandoning the notion of a separate creation. ; 

know not whether any botanist continues to maintain 
_ Schouw’s hypothesis. But its elements have been developed into 
a different and more comprehensive doctrine, that of gassi 
which should now be contemplated. It may be denominated 
the autochthonal hypothesis. : a In place of the ordinary conception, that each species origin- 
ated in a local area, whence it has been diffused, according to 
circumstances, over more or less broad tracts,—in some 

means and facilities for dissemination, as most plants and ani- 
mals. Why then should we supp » the Creator to do that su- 
pernaturally. which would be naturally effected by the very 

* 
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late Edward Forbes, by Dr. Hooker, and by Alphonse De 
Candolle. 

communiceted Mr. Lesquereux, have been 
American Jo of Science and Arts. 
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Separation), and therefore have commingled, as conterminous 
ere do. 

At length, as the post-tertiary opened, the glacier epoch came 
_ Slowly on,—an extraordinary refrigeration of the northern hem- 
- isphere, in the course of ages carrying glacial ice and arctic cli- 

mate down nearly to the latitude of the Ohio. The change was 
evidently so gradual that it did not destroy the temperate flora, 
at least not those enumerated above as existing species. ‘These 
and their fellows, or such as survive, must have been pushed on 
to lower latitudes as the cold advanced, just as they now would 

if the temperature were to be again lowered; and between 
them and the ice there was doubtless a band of subarctic and 

sone = HeTIOd 

"therefore, may be adduced the 
light by Mr. Lesquereux, who has recently brou ht to_ : 

i meen ? , virens), Pecan (Carya olive-for- identified our liv 
wish, Channon (neaaees umala), Planer-tree (Planera Gme- 
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lina), Honey-Locust (Gleditschia triacanthos), Prinos coriacets, and 
‘alamus,—besides an elm and a Ceanothus doubtfully 

referable to existing species,—on the Mississippi, near Colum- 
bus, Kentucky, in beds which Mr. Lesquereux regards as ante- 
rior to the drift. Professor D. D. Owen has indicated their 
position “as about 120 feet lower than the ferrugineous sand as 

Middle United States, the Hlephas primigenius, ranging from 

well known to indicate a warm-temperate climate as far north as 
Britain, in the middle, if not the later post-tertiary. North America 
then had its herds of Mastodons, Elephants, Buffaloes or Bisons — 
of different species, Elks, Horses, Megalonyx, the Lion, &c.; 204). 
from the relations between this fauna and that of Europe, there. 
is little doubt that the climate was as much milder than the 
ay on this as on the other side of the ocean. All the facts 
known to us in the tertiary and post-tertiary, even to the limtng 
line of the drift, conspire to show that the difference between the 
two continents as to temperature was very nearly the same thed 
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land than now—by way of the Aleutian and Kurile Islands. I 
cannot imagine a state of circumstances under which the Siberian 
Elephant could migrate, and temperate plants could not. 

The fluvial was succeede the “terrace epoch,” as Dana 
names it, “a time of transition towards the present condition, 
bringing the northern part of the continent up to its present 
level, and down to its present cool temperature,”"*—giving the 
arctic flora its present range, and again separating the temperate 
floras of the New and of the Old World to the extent they are 

sup 
podal region affords of itself no presumption that they were orig- 
inated there ;—and that the interchange of plants bet Eastern 

_ Sreater difficulty than does the Arctic flora, the general homo- 
_ Seneousness of which round the world has always been thought 

asenia peltata—To the remarks upon the known range of 
of this species, I have now to add the interesting that it iat) 

_* For the collocation and am indebted to the kindness of my friend, Professor Dana. 
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local on the western side of the continent, or it would have been 

met with before. When this remarkable plant was known to 

occur only in Eastern North America and Eastern Australia, 
it made the strongest case in favor of double creation that perhaps 

as ever been adduced. But since it has been found to occur 

throughout the Eastern Himalayas and in Japan, and has now — 
been detected i in Northwestern America also, the case seems to 

crown the conclusions to which this memoir arrives. 

Art. XXT.—& settee to an Enumeration of North Avast 
Lichens, continued ; by EDWARD TUCKERMAN, A: M., Professor 
of Botan ny in Amherst College. 

THE species follow each other, as before, in the onder of the 
arrangement proposed by Dr. Nylan nder , who has, studied these 
plants in the fight afforded by a knowledge which includes not 
only the external, but all the “pepe are details. Some spe- 
cies, not North American as yet known, but of more or less 1D- 
terest.in connection with our flora, are added in brackets. 

CoLLEMA APALACHENSE, Tuck. in litt., thallo stellato multifido 
imbricato crassiusculo fusco- viridi, laciniis is plano-convexis apice 
subteretibus obtusis rugulosis, subtus pallidis; apotheciis innato- 
sessilibus planis rufescentibus margine integerrimo. Spore ellip- 
solide 3-septate diam. vix duplo mises Lime-rocks, Han- 
cock county, Alabama, Hon. 7 

CoLLEMA TEXANUM, a pasties aes orbiculari aioe 
ce rere crasso aie -virescente, laciniis radiantibus elongatis 
subplanis profunde Cinna noes s papulosis; apotheciis sparsis 
planiusculis rufis margine po we mer. Spore minime fusi- 

bles the more perfect fori. of C. pulpos um. Spores xceed- 
ingly small. I am indebted, for their detection and eceon 
to my friend, the Rev. J. L. ae 

LEPTOGIUM CRENATE LLUM, = no , thallo imbricato_ tener: 

Le EPTOGIUM JUNIPERINUM, Tuck. in litt., thallo = subor- 
biculari imbricato tenui plumbeo e lobis rotundatis adscendenti- 
boos crenatis subtus ad margines albo-fibrillosis ; - theciis sesili- 

‘bus plano-convexis mnarpine tenui demum evanido diseum rufo- 
tre fa ae gia" eae ect S-septate. 
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Caticrum Curtisit, sp. nova, thallo byssaceo nigro (vel obso- 
leto) apotheciis minutis turbinatis disco subnitido nigro stipiti- 
us brevibus ex albido rufescentibus demum nigris. ore ma- 

jusculee ellipsoides vel elongato-ellipsoides (dactyline, Koerb.) 
fuscescentes simplices.—On the living bark of Rhus typbina, in 
Berkshire, Massachusetts; and of Robinia Pseudacacia, at the 
Hot Springs, Virginia, Rev. Dr. Curtis. The stipes like those of 
Calicium or Coniocybe nigricans, Fr. (not of Tuckerm. Synops. 
Lich. N. E. which is C. subtile, on Bark) but the apothecia quite 
different, and the Spores very much larger than in that species; 
as in C. eusporum, Nyl., to which, and C. byssaceum, Fr., the 
lichen is probably nearest. 
BOMYCES ABSOLUTUS, sp. nova, thallo crustaceo effuso te- 

nuissimo submembranaceo leeteviridi; apotheciis stipitatis incar- 
natis planis disco demum convexiusculo marginem tenuem ex- 

[CLADONIA DACTYLOTA, sp. nova, thalli squamulis amplis 
erectis subtus albo-pulverulentis podetia gracilescentia eylindrica 
membranaceo-corticata levigata viridi-pallescentia e margine pro- 
ferentibus, scyphis angustatis margine subincurvis denticulatis 
on oblique prolifero-palmatis; apotheciis carneo-fuscescen- 

us, 

color of the apothecia. The white, cushion-like, pow ae 

p (in the latter case appearing clearly to be deliquescent squamules) 
make perhaps the ‘most striking, however an abnormal feature 

EREOCAULON NANO! . nova, podetiis pumilis erectis 
Cspitoso-conglomeratis subnudis validi tereti-compressis a basi 
#ge apicemque versus fastigiato-ramosis albidis, phyllocladiis 

‘pices confertis e rotundato-subsquamaceis glaucis demum 
SECOND SERIES, Vor. XXVII, No. 63.—SEPT., 1650 
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pulverulentis; apotheciis terminalibus dilatatis demum convexis. 
Spore generis. §. nanum, Tuck. Synops. N. E. p. 46, pr. p.— 
Rocks near water, (Crystal Falls; Saco Falls; Upper Gorge of 
the Ammonoosuck) in the White Mountains, S. nanum of Eu- 
Topean authors (Fr. Lich. Suec. n. 59; Scheer. Lich. Helv. n. 

Moug. and Nestl. Crypt. Vog. n. 647) appears to be an 
atypical condition, and has not yet occurred with us, but I have 
hitherto taken the present as representing the perfect a of the 
species. The full development of our lichen seems however to 
indicate a different affinity, and to separate it from the section 
(Chondrocaulon, Th. Fr.) aes a ences S. nanum. It is per- 

haps rather nearer to 8. denu 

glabris nitidis suabcompressis acunosis stramineis ap aati o-ramo- 
sis, phyllocladiis = apices confertis minutis nomnONee mox de- 
liquescentibus Pee ie Wh apotheciis..... Islands 

cia of this last as’ are unknown. 
[AtEcrorIA Japonica, sp. nova, thallo subciespitoso tereti 

rigido sorediis albis exasperato stramineo, ramis sterilibus ramo- 
sissimis implexis attenuatis subfilamentosis, fertilibus simplicius- 
culis incrassatis, apicibus nigricantibus; esaheciie sabterminali- 
bus superficiali-sessilibus appendiculatis disco concayo demum 
expanso plano nitido castaneo. Spore majuscule ellipsoide» 
limbate viridi-fuscescentes demum subhyaline.—On dead pine 
trees, Ayan, Japan, Mr. Wright. Nearest to A. ochroleuca, but 

Very much in habit, and in fructification. The spores 
ery unlike those of Pertusaria pertusa.] 
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aries at DASYPOGA, sp. nova; thallo filamentoso rigidius- 
culo fragili tereti laevigato viridi-fuscescente (pallescente) ramis 
elongatis dichotome ramosis ultimis acuminatis nodulosis; a 
theciis concavis demum planis repandis margine tenui incurvo 
subcrenulato disparente. Spore ellipsoides uniseptatee curvule 
hyaline diam.’ duplo longiores—On trees and rocks in the 
mountains of Cuba, Mr. Wright. Allied to R. usneoides (Ach.) 

yl., which has also been found in Cuba, by the same unwearied 
collector, but differs in its regularly terete thallus, larger apothe- 
cia, &c. It is still more like a pendulous Usnea, or perhaps 
Alectoria; but possesses the spores of the present genus. ] 

anguloso Jacunoso-subcanaliculato opaco e viridi fuscescente, ra- 
mis irregulariter subdichotome ramosis patentibus, fertilibus su- 
perne incrassatis ; apotheciis terminalibus appendiculatis margine 
dentato-fimbriatis demum conyexis nigris.—On the bark of trees, 

trees | 

imen dark brown), Mr. ’ Beaumont ; Mississippi, Dr. Vettch ; oulsiana, Dr, Hale; (Cuba, Mr. Wright.)}—A smaller plant than 
either of the two ies of this group, of the northern 
Sphere, with much the lobation of 8. lomieralifern, but 
tu . and distinguished, so far as my sp 
80, from both, by its strongly pitted upper surface, and 

ate apothecia, which r: h those of 
the members of the gr lida, Hook. P a ee flomerules appear only on a Cuban specimen. ‘They are quite 

dike those of & iomeh ites: but the largest do not exceed a 
_ line in diameter.” The spores are more eye than those of 
_ the species just mentioned, and appear to be differently septate. 
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[Sricra WRIGHTH, sp. nova, thallo subcoriaceo adpresso lw- 
vigato viridi-glaucescente, laciniis rotundatis sinuato-incisis cre- 
natis subtus fuscis ambitu pallescentibus Acoantone open 
pencsoneave albis; apotheciis sparsis elevatis extus m mmil- - 

the broader forms of S. dam: amcorn nis; in its spores; 23 most 
markably, in gor oo in abundance, regular cyphellx: ; abich 
resemble those of S. fuliginosa, though also a . urceolate, 
as in 8. damecornis. The genus Ricasolia, ot., was origin- 
ally conniitated: to include the natural group of species to which 
ps ieee belongs, on a mistaken comparison of the apothecia 
f thes ies, with certain sional apothecia common 10 - 

ofhies meat of Sticta, which are now regarded, pou the publi- 
cation of Mr. Tulasne’s important researches, as morbid condi- 
tions, infested by a parasitic eryptogam. (Tulas asne, Maa sur les 
‘Lichens, p- 128, note.) The species ~tnéladed 3 in the group, agree- 
ing as they do in many obvious features, were also once sup- 
posed to be destitute of cyphelle, ‘and the greater part, and in 
cong the tropical ones, probably are so; but Fries and 
elise testify to the occurrence of this development, however 

rarely, in both the old species of the northern hemisphere, xii 
in the Japanese lichen, above- described, it is normal. 
yor cee not improbably be found to occur also in N orth 

me 
[PHyscia? WRIGHTH, sp. nova, thallo Schicuiatt imbricato 

tenui molliusculo polito pallide viridi eae) subtus albo 
venis minusculis promipul s villosis reticulato, hypothallo nune 

- crassiusculo byssaceo-lanuginoso deste laciniis planis ir- 
regulariter raulgfide lachiwttade ambitu latioribus palmatis, centro 

minus eG isidiomo his cylindricis obsitis; apo- 
theciis subcentralibus 5 a isco. plano luteolo margine 
crasso incurvo eons onions ‘dema flexuosis. Sporse 
—On trunks of trees in dense woods, in the mountains of Cuba, 

teoa eons Ascociscana, Tuck. herb. ie Tuckerm. 
suppl. &c. in Amer. Jou rn. Sci., xxv, p. 424, nee is some- 
thing in this curious ohn which Sugeest nity 
Psorom the genus is constituted by Dr. Milas, but aa 
faseescent, often a little curved and kidney-shaped, one-septate 
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spores indicate its true place in Lecanora, where it long stood in 
my herbarium. The spores resemble those (I owe the suggestion 
to Dr. Nylander) of L. sophodes, but the lichen is very distinct. 
[LECANORA CAMPALEA, sp. nova, thallo crustaceo tartareo 

verrucoso-subplicato lvigato viridi-glaucescente (pallescente) 
hypothallo nigro insigni limitato; apotheciis appressis demum 
flexuoso-irregularibus disco tumente e rufo fusco-nigrescente mar- 
gine thallode integro pallente. Sporee suboctonz elongato-fusi- 
formes 5-pluriseptatz diam. 10-15 plo longiores hyalinze.—Trees, 
Island of Cuba, Mr. Wright. The affinity of this elegant lichen 

L. ventosa is indicated, no less by the spores than by the ex- 
ternal characters. ] 

[BIATORA RHODOPTS, sp. nova, thallo crustaceo effuso tenui 
cartilagineo-membranaceo leevigato rimuloso limitato glauco-cin- 
erascente, intus miniato; apotheciis sessilibus hinc inde aggrega- 
tis demum difformibus margine tumidulo integerrimo levi mox 
flexuoso saturate roseo discum subplanum nudum rufo-nigrescen- 
tem hypothecio crassiusculo nigro impositum cingente. Spores 

- suboctone ellipsoideze simplices diam. duplo longiores hyaline. 
—On bushes in the Island of Cuba, Mr. Wright. Differs re- 
markably from described species, but has somewhat of the gen- 
eral aspect of L. domingensis. 

i-cylindrica: 1-4- 
inee.—T'rees, Cuba, Mr. 
in general appearance, 
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but the spores connect the lichen rather with B. vernalis. It 
does not appear to be described. ] 

to Lecidea by Dr. Nylander (Enum. Gen., p. 127) but seems to 
me to be remarkably distinguished by the structure of the apo- 
thecium, and the vermicular spores. 

Art. XXIL—On the Phenomena of Gemmation.—Lecture before 
the meeting of the Royal Institution of Great Britain, by THOMAS 
H. Huxtey, F.R.S.* . 

THE speaker commenced by stating that a learned French 
naturalist, M. Duvau, proposed many years ago, to term the 
middle of the eighteenth century, “l’Epoque des Pucerons:” 
and that the importance of the “phauehusts which. first brought 

to light by the study of these remarkable insects renders the 
phrase “Epoch of Plant-lice,” as applied to this period, far 
~ whimsically inappropriate than it might at first sight seem 
to be 

After a brief sketch of the mode of life of these Plant-lice, oF 
Aphides, as they are technically termed ; of the structure of their 

singular piercing and sucking mouths; and of their relations to 

what are called “ Blights;” the circumstances which have more 
particularly drawn the attention of naturalists to these insects 
were fully detailed. 

It was between the years 1740 and 1750, in fact, that Bon- 
het, acting upon the suggestions of the illustrious Reaumur, 
isolated an Aphis immediately after its birth, and proved to dem- 
onstration, that not only was it capable of spontaneously bring 
ing forth numerous living young, but that these and thelr 
descendants, to the ninth generation, preserved a similar gets f 

_ _ Observations so remarkable were not likely to pass unheeded ; 
but notwithstauding the careful sifting which they have received, 
Bonnet’s results have never been questioned. On the contrary, 
not only have Lyonet, Degeer, Kyber, Duvau, and others, borne 
ample testimony to their accuracy, but it. own that, 
Be fi favorable conditions of tem and , there 18 
pea 20 limit to this power of asexual multiplication, oF 

it has conveniently termed, ‘“‘ Agamogenesis.” _ 

* From the Proceedings of the Royal Institution of Great Britain, May, 1858, 
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Thus Kyber bred the viviparous Aphis Dianthi and Aphis 
Rose for three years in interrupted succession; and the males 
and true oviparous females of the A. dianthi have never yet been 

with. The current notion that there is a fixed number of 
broods # nine or eleven,” is based on a mistake. 

under moderately favorable conditions, an Aphis comes to 
se in about a fortnight; and as each Aphis is known to be 
capable of producing a hundred young, the number of the prog- 
eny which may eventually result from a single Aphis during the 
six or seven warm months of the year is easily calculated. M. 
Tougard’s estimate adopted, (and acknowledged) by Morren, and 
copied from him by others, gives the number of the tenth brood 
as one quintillion. Supposing the weight of each Aphis to be no 
more than ;,';;th of a grain, the mass of living matter in this 
te would “exceed that in the most thick] y sce countries 
in t orld. 

pero Aphides, whether eae or wingless; but ordinarily, 
on the approach of cold weather, or even during warm weather, 
if the aipepliek of food fall short, the viviparous Aphides produce 
form ich are no ge oe viviparous, but are males = 
Seen: females, The former are sometimes winged, so 
times w — vee e later, with. a single doubtful comes 

nt differing from it, as Von 
old was ie The to eo re the Sudneb of what are termed 
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the colleterial glands and the spermatheca-organs of essential 
importance to the oviparous form. 

In the terminal chambers of this "Pseud-ovarium," ovum­
like bodies, thence called "pseud-ova," are found. These bod• 
ies pass one by one into the pseudovarian tubes, and there grad­
ually become developed into young, living .Aphi'des. As Morren 
has well said, therefore, the young Aphides are produced by 
"the individualization of a previously organized tissue." 

'rhe only organic operation with which this mode of develop­
ment can be compared, is the process of budding or gemmation 
as it takes place in the vegetable kingdom, in the lower forms of 
animal life, and in the process of formation· of the limbs and 
other organs of the higher animals. And the parallel is com­
plete if such a plant as the bulbiforous lily or the Marchantia, or 
such an animal as tbe Hydra., is made the term of comparison. 

Thus agamogenesis in Aphi's, is a kind of internal budding o_r 
gemmation. If we inquire how this process differs from multi­
plication by true ova or "Gamogenesis," we find that the young 
ovum in the ovarium is also, to all intents and pnrposes, a bud, 
indistinguishable from the germ in the pseudovarium of the 
agamogenetic Aphis. Histologically there is no difference be­
tween the two; but there is an immense qualitative or-phys­
iological difference, which cannot be detected by the eye, but 
becomes at once obvious in the behavior of the two germs aft.er 
a certain period of their growth. Dating from this period, the 
pseudovum spontaneously passes into the form of an embryo, 
becoming larger and larger as it does so; but the ovum simply 
enlarges, accumulates nutritive matter, acquires its outer i0:ves!­
ments, and then falls into a state of apparent rest, from which it 
will never emerge, unless the influence of the spermatozoon 
have been brought to bear upon it. • • . . 

That the vast physiological difference between the ovum and 
the pseud~vum. should reveal itself in the young state_ by no 
external sign, 1s no more wonderful than that primarily the 
tissue of the brain should be undistinguishable from that of the 
heart. 

The phenomena which have been described, were long sup­
posed to be isolated, but numerous cases of a like kind, some 
even more remarkable, are now known. 

Among the latter, the speaker cited the wonderful circum· 
stances attending the production of the drones among bees, as 
described by Von Siebold ; and he drew attention to the plant 
upon the table, Ocelobogyne i'li'cifolia, a female euphorbiaceous 
shrub, the male flowers of which have never yet been seen, and 
which nevertheless, for the last twenty years, has produced its 
annual crop of fertile seeds in Kew Gardens. 

Not only can we find numerous cases of agamogenesis similar 
to that exhibited by Aphis in the animal and vegetable worlds, 
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but if we look closely into the matter, agamogencsis is found to 
pass by insensible gradations into the commonest phenomena of 
life. A.11 life, in fact, is accompanied by incessant growth and 
metamorphosis; and every animal antl plant above the very 
lowest attains its adult form by the development of a succession 
of buds. "\Vhen these buds remain connected together, we do 
not distinguish the process as anything remarkable; when on 
the other hand, they become detached and live independently, 
we have agamogenesis. \Vhy some buds assume one form and 
some another, why some remain attached and some become cle­
tac~ed, we know not. Such phenomena are for the present the 
ultimate facts of biological science; and we cannot understand 
the simplest among them, it would seem useless, as yet, to seek 
for an explanation of tbe more complex. 

Nevertheless, an explanation of agamogenesis in the Aphi's 
and in like cases has been offered. It has been supposed to 
depend upon "the retention unchanged of some part of the 
primitive germ-mass;" this germ-mass being imagined to be the 
seat of a peculiar force, by virtue of which it gives rise to inde­
pendent organisms. 

There are however two objections to this hypothesis: in the 
~rst place, it is at direct variance with the results of observation; 
m the second, even if it were true, it does not help us to under­
stand the phenomena. With recrard to the former point, the 
~ypothesis professes to be based 

0

upon only two direct observa­
tions, one upon Aphis, the other upon Jlydra; and both these 
observations are erroneous for in neither of these animals is any 
portion of the primitive g~rm-mru-s retained, as is said to be, in 
that part which is the seat of agamogenesis. 
. But suppose the fact to be as the hypothesis requires; imag­
me that the terminal chamber of the pseudovarium is full of 
nothing but "unaltered germ-cells·" how does this explain the 
h ' 1 • 1 ~ enomena? Structures having quite us grea~ _a c1a1m tot_ 1~ 

title of "unaltered germ-cells" lie in the extrem_1t1es of the ac1m 
of the secreting glands, in the sub-epidermal tissues and else­
where; why do not they give r~se to young_? Cells, less ?hang­
ed !han those of the pseudovanum of Aph1s, _and mor_e dire_ctly 
der;ved from the primitive germ-mass, underlie the epidermis of 
ones hand; nevertheless, no one feels any alarm lest a nascent 
wart should turn out to be an heir. 

On the whole it would seem better when one is ignorant, to 
~ay so_, and not' to retard the progr~ss of s~und inquiry by 
inv_entmg hypotheses involving the assumpt10~ of str_ucturcs 
W~1ch have no existence and of "forces" which, their laws 
be ' al •• ing undetermined, are merely verb entities. 

:SECOND SERIES, Vot.. XXVIII, No. 83.-SEPT., 1859. 

27 




