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and molars agree with thasn already described in the Catalogue of the
Faytm Vertebrates (p. ¥7).
Tho total length of tho
Beveath the comdyle about 65 ¢
re: canine, 4 app. ; pm 1,
m. 1 m, . 2, m 8.
c.

ible hero figured is 138 em., its depth

s
e from the lmulu- end of m. 3 to the posterior
border of the mandible is about 55 ci

Several more or less imperfect curv ol front upper
coids were collected.  They were of varyis nd are triangular in
section, the two anterior faces only being covered with enamel.

The remuins of Carnivora are very rare, e
‘most important being a fragment of the le ft
(pm. 4 and m. 1). The molar is almost, exactly
between the corresponding teeth in Pleviden wail Iyanodon, having
a loss prominent inner tubercle and longer posterior blade than in the
former, but in these characters more resembling the latter. It seems,
therefore, that this muxlﬂu belonged to dpterodon mnmymlm,
a species founded on a mandible, the dentition of which is likewi
intermediate betw that found in the genera ubmo
referred to; it also agrees in size with the specimen now under
consideration.

An enormous canine, probably that of Pterodon afvicanus, some
cervical vertebrwe, and a tibia were also obtained.

One rather motable find was the ulna of a large wading bird,
apparently nearly allied to drdea.  Compared with the same bone of
Ardea goliath, this ulna is somewhat smaller and notably stouter in
proportion to its length, but in the form of its extremi and of the
various muscle improssions it is closely similar. Bird bones are
extremely rare in these beds, at least in sufficicntly good condition to
collect.

No notable reptilian remains were found.
Tt will be scen that very much more remains to be done in the
Faytm, meny of the animals deseribed being only very incomplotely
from mere nts; in several important instances, e.g.
Guntbyss, the skull ramsing chite koW
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By Avenen Tanxen, M.A., F.RS.
in 1831-6 was not only the starting-
Dar cientific carcer, but also, and more
purtlr'uhu]), xt id the foundation for the wholo of his geol
work, as cmbodicd in the well-known serics of volumes.'
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collections which he gathered during nm prolonged voyage of
exploration have therel no small inter a historical uml
sentimental kind. 1t is helicved that the pnw'm also a o
intrinsic value; inusmuch us an 4ummmnun of these ongmul
specimens, with tho ad o by modern petrographical
methods, may sometimes help Towaris a betier understanding of the
ations.  Owing to his choice of pluin language in
preference to the now antiquated t is  til
seldom obscure to a modern reade on of the
igneous rocks which he observed is necessarily crude and vague. Not
a fow passages may bo consid rul.l) clucidated by merely indicating
the nature of the rocks wh ignated by such old-| l'mhlonetl
comprehensive names as ¢ porphyry, enstone,” and ¢ basalt.”
general, no more than this will be attempted, at least for those lslundu
and districts which have been studied by other geologists with the aid
of modern upplhulcl.s

The gre

of the ““Beagle” collection is now housed in the
ridge. 1t includes some 2,000 vock-
@ certain number being lost or missing, and most of the
assed long ago into other hands,  Procured often under
ed in many cases long distances overland, and
space on shipboard, the specimens are for the
most part not of the size and shape favoured by museam collectors ;
but they are sufficient to illustrate the rock-masses which they
Tepresent, and to provide thin slices for microscopical examination. The
original annotated catalog occupying four closely written note-
books, is a monument of paficnt lubour. Under cach number is
@ condensed description of the rock, as seen by the eye and the lens,
br‘nulm the necessary records of locality and occurrence. On the
ite page are additional notes, als» male during the voyage,
g\\mg the results of examination with the blow-pipe, goniometer,
magnet, and acid-bottle. Less commonly there are -eutrics made at
some later time, sometimes noting an opinion of Henslow or Miller,
to whom particu questions had been referred. A copy of this
mmum.l.«pm is p '4 i the collection, and it will be yoforved to
s the “ Catalogu ,

Saxtiaco, Cark Ve Istes. ‘
Although we shall in gonoral ot petrographical detale, some
exception may be made in the case of rocks which have an interest of
their_own, and have not become generally known from published
iptions. Sucly avo tho Luvus of the Capo Verl Tiw, which
present u_consi  include some remarkable
t)pm The ble \\n||\ ..| Doelte does mot pretend to com-
pleteness; and these islnds i o

waterial for stud
Both on the outward «ud on the homewand voyage the “ Beagle”

! €. Doclter
A fow rocks ool
Potr,

ducte,

Dia Yuleano der Caprorden uod fhes P s Qe 1381
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102 - Alfred Harker—Rocks of the “ Beagle” Collection.

* touched at Porto Praya, on the south coast of Santiago,' the largest of
the Cape Verd group. Darwin utilised his time in exploring the
geology of the port and the neighbouring parts of the island, and
collected about 150 specimens.  We shall refer to the morve interesting
of these in the order in which they are mentioned in the first chapter
of “Volcanic Tslands.”  Of s of them thin slices have been made,
nml the number of the slides, in the Sedgwick Muscum cabinet, will

en in brackets.

Thn lowest rocks on the coast near Porto Praya and on Quail Island,
underlying the white Tertiary limestone, are highly basic, non-
felspathic lavas, The fresher specimens show o very durk and
compact ground-mass, with erystals of yellow olivinc and black
augite, which are usually very abundanf. Three examples which
have been sliced illustrate three different types, and probably represent
Hairly the whole group. The first [4;04} is a Zimburgite. Olivine is
the dominunt mineral, in perfectly fresh well-shaped crystals.
Augite s also abundant, in good erystals with some tendency to
stellate grouping. It is very pale in the slice, and often shows fine
lamellar twinning. There are also a few little octahedra of magnetite,
sometimes enclosed in the olivine. ese minerals constitute the
greater part of the rock, but there is in addition an abundant glassy
base of xlvep brown colour, enclosing very numerous little rectangular
gratings of magnetite.

The second type [4705] shows the same minerals, except that the
olivine is lrgely replaced by serpentine and carbonates. The augite
is strongly zoned. ‘The ground-mass cn||<|~b~ of a second generation of
augite and magnetite, with slender needies of apatite and a_clear
isotropic base, which uite colourle This is evidently an
example of the second variety of limburgite distinguished by Doelter
Sfy cit., pp. 134-137) s having a colourless instead of a brown glass.

he true nature of !llc colourless buse is, however, doubttul, and we
shall recur to the sul

The thml  type [4,06] differs from the foregoing in that olivine is
scarcely represented. The phenocrysts are of a pale vellowish-brown
augite, zumtl and ul'hn twinned, with ma agnetite. llu- ground-mass.
consists, as in the last spec i
magnetite, many needlts of apatite, and a_ colourless isotropic base,
‘which is here in ntl;u— larger amount. This rock evidently lnlum,s
to the *py s” of Doclter, which Rosenbusch more conveniently
terms ‘augitites,’ the former name being apied by a very
different group of rocks. As in the limbu Doclter (op. cit.,
Pp. 137-143) distinguishes two kinds, one having a brown glassy baso
nnd ﬂnL other a colourless base, assumed to be also

he dykes mentioned by Darwin (p. 3) as 1||llx~un\w these lavas
seem to bo of ed types, but i only one sliced (4713] shows
some differcnces.  Augite preponde over olivine among the
porphyritic crystals.  The ground-mass, in addition to augite and
magnetite, contains little slender erystals nl' felspar, some with
twinning. It is noteworthy that most of these crystals givo low

“_

Darwin writes the vame
ingo."

I
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Alfred Harker—Itocks of the * Beagle” Collection. 103

extmrcmu angles.  There is an interstitial base of brown - glass,
Notwi nee of some felspar, tho wffinities of this

mostl from one o two inches i dianctor, bult up by “llllh]mnl*’
ot of

are intoresting as the an
The al

whero it is overlain by the younger |
is probably due to soluti y
metamorphism.  Darwin’s explunation of the curious intermingling of
Sathuets of s bt dava It ore, and again at Red Hill (pp. 10-14),
will searcely be accepted at the present duy. Ho belicved ** that the
Time has been erupted, mingled with the molten lava.”  His specimens
ces of dark lava in a ealeareous
‘matrix, and again caleite and aragonite erystallized in the vesicles and
interstices of a scoriaccous lava. his is also the opinion which
Doelter formed on the spot.

The lavas which overlie the mlcnreous rocks of the coast district
(pp- 9, 10) are, ]\hlgmv by the ons, poorer in conspicuous
phenocrysts than the lower lavas. Lsuul]v some small olivines are
tho only element visible to the naked cye. The compact ground-mass
has not the uniformly dark colour of the lower lavas, but is often
mottled or streaked with lighter and darker shades of grey. A thin
slice of one example (4703 ] shows small erystals of the usual olivine,
pale augite, and magnetite, the olivine being largely replaced by
pseudomorphs of a decp red-brown colour. In addition, there are
small crystals of par with twin lamellation and low extinetion-
angles. There is finally an abundant isotropic base, quite colourless,
enclosing very numerous slender needles of apatite. This colourless
base is partly segregated into little patches and streaks relatively free
from the crystallized constituents (except apatite), and in these places
it shows mmmlak v the cubic cleavage characteristic of analcime.
The may therefore be styled an analeime-basalt, allied to
mnlmhullutu the presence of some m«,m- being the only character

it from typica

Tn speaking of the lower lavas, llu lmluu, of the colourless isof
base in the second and third types was left in doubt,
interstitial occurrence making its identification a matte
In the rock now consider It tion and chemical
are desirable to give con ory ¢ can be no reasonablo
Tesitation z the colourless substance as analeime; nor is
there any wetion its status as a primary constituent of the
la How fara like interpret beapplicable to *limburgites
* with ecolourless base in the Cape Verd [Isles
4']“L\\|I4|l‘ it would be rash to venture an n[mliun If the colourless
base in s deseribed above can be regarded as analcime, then
[4705]) named o monchiguite, and [1706] « nmmhullutn
without olivine, or, accorling to the distinction made by J. F.
Wlllmm« n /uuu/ﬂl/r
Signal Post Hill? ( Voleanic Islands,” p. 15) are

1 ¢ Flagstaff 111l " in Catalogue; * Mte. Facho * according to Doclter,

and “augitites
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104 Apred Harker—Rocks of the “ Beagle™ Collection.

aguin of monchiquitio affnitios. Ono fresh examplo hnn been sliced
(4711]. 1t s a dmk;,
ubundint  olivine, o
Difforent stages of the w
specimens, the final product being the
mineral,”  with *indistinct o

2

Tl
shown by other
jasprr-red carthy
avage,” doscribed by Darwin in
a footnote. It is one of the variable und imperfectly-known alteration
producta of fornforons olivine to which iddingoito and several alliod
substances belong. The slice shows the oliviue here to be only
slightly altred. *As sl theso rocks, il crysals aro sharply
formed, as are those of the less plentiful augite. The

s very palo brown, with the zonry bunding
crossed nicols and sometimes assuming the hour-glass arrange ot
Thare aro aleo grains of black iron-oro and & fow small fAakos of
biotite. The ground-mass is composed of numerous little crystals of
augite and magnetite, with interstitial clear analeime and the usnal
apatite ncedles. The rock may b named a monchiguite. _Another
sliced specimen from the neighbourhood of the same hill [4712] is |
<losely similar to the preceding, but the colourless interstitial matter
shows some difference. For the most part it is isotropic, and may
probably be sct down as analcime, though the cleavage is not so
evident as in the other slice. There are, howover, patches, not
distinguishablo from the rest in natural light, which are bircfringent,

uf Bmzil

mic rocks’ have ot
furnished many specimens to Darwis collcction, and none of these
have been sliced.  Fresh examples from t\n “upper ? are dark
compact rocks enclosing abundant little grains of aliving; amd they
may bo allied generally to the limburg s

i par ate just discernible.
specimens from the “ basal strata” are not fresh enough to be
diagnosed, and are of elose texture without visible er;
have a yellowish-white colour, with ferruginous st:
possible” that l]u) are, as Darwin supy m~ul

as ¢ various
g more central part of island,” ‘m.l are stated
to Pr tio

on.
v belong to the same group of lavas as theve found in
and may be from some of the same flows. One
example sliced (4707] is a Zmburgite like the one ribed above
from Quail [<dand [4701], except, mn. m brown glass is here more
abundant than in the former s only a few minute
crystals of mag; Auu st of tho ulunulmt skeleton growths.
Another spes [4708] is mot very The porphyritic
elements aro the same as before, excep olivine is now
replaced by carbomates. In the ground-mass, besides the little
crystals of augite, there are others of felspur, giving moderato
oxtinction-angles, and the interstitial base is the usual deep brown
glass of the Limburgites.
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A spocimen fmm the presipics surroundng the villago of 8, Domings
(“ Volcunic Islands,” footnote on p. 20) shows the usual abundant
crystals of ohu ot in n dulk compact ground-mass, but a thin slice
[4714] brings out cortain differences,  The olivine erystals are
transformed, mur"nmll\ or sometimes totally, into a deop red-brown
mineral, having a omparable with that of the olivine
but with nhlu\uc nx!ll tion.  Th are also a few small flakes of
biotite in the rock.  The general ground-mass shows abundunt minute
erystals of mwm, of mugnctite, in u colourless buso.
enclosing vers uhumLml needles of ap: The baso is in part
jsotrapic, douitless wnalcime, but Lurgely of a birefriugent mineral,
which scems 1o be felspar rather than nepheline. — Much of it has the
appearance of sanidine.  In 5, however, the interstitial material
has segregated out into relutively large clear patches, and these consist
partly of analcime, partly of a lamellated plagioclaso with low
-extinction-angle

It appears from the foregoing notes that the prov
Tavas in the southern pa s island are of highly
basic composition, and be \«m;, principally to the i

roup, though includin
be noticed the pholmlmu, which ma

i f the pn eding
looking rocks which make the lower p:
nl from Porto Praya ho found in hros places
“smooth conical h|11~ of phonolite, abounding with fine crystals of
glassy felspar, and with necdles of hornbleuds ™ (4 Volcanic lshml~
20). In th

ent types of

from M,« peeping up an
(limburgites, as we hav va,
thind Tram - pup-like Iul]~(u|npx of vitroous mq. ar” north- cast of
Porto Praya. Darwin's account seems to imply, though not v
clearly, that their relutions are intrusive, but Doclter terms th
lm.u hills * Kuppen.

4 inch in le
dnckes dhides. of g b the churacteris
abundunt. nepheling  Wiile belonging to the honalte family, they
oxhibit considerable varicty of ¢ The three specimens sliced

any  differon wd they ditfer also from one
¢ Doclter! from the same neighbourhood.
typo of phowlite [4710] tho porphyritic dloments are
wgirine, with some crystals apparently of altered
hedra of magnetite.  The um\mn- is green,
vism, and much of it oceurs as nggrogates
prendomorphs after larg stals.  The
5 tho greater pat of tho rack, i composed of
ant littlo ¢ \~\ nl‘ of nephelne with «
second type [4709] the porphyri ents are more
sbundant, and inclule 8 groater varioty of nincrals,  In wddition, to
the large sanidines thore nro well-shaped erystals of nepheline, fairly

and the

Op. cit., pp. 83-01, with al analyses. The word *nephelinarmen” at the
begmnm& of the a.-.u.l. on should be * nephe
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106 Miss M. C. Stopes—Ou Concretionary Nodules.

umerous little dodecuhodra of sodalite, turbid in the interior,
abundant

green pyroxene and deep brown melanite, and some rather
yshaped erystals of pule sy
ng pleochro

The pyroxe
w in biuer and yell
]

In one .h.m,m.«.
while a bonle

idal scetion the wain part of
ather deeper colour gives 27°,
with well-pronounced flow structure, is
cu‘l‘npn\ul ot sanidici, noyholing, aeil & Dyraxsne, apparontly togiriho,

te [4715 ) differs from that last described
in can,ing )mvnhlvnv] The sanidine, nepheline, sodulite, @girine-
augite, and melanite present as before, and the ground-mass is of
nepheline, sanidine, nm] wgirine, with fluxion-structure. The horn-
blende erystals are idiomorphic, usually twinned, and in coluur from
brownish-green to grecnish-brown in the thin slice. They have been
corroded by magmatic resorption, the product of this nnccwn being
green weirine-augite, which mincral also occurs separately in small
idiomorphic ('r)xluln It nmn ars probable that the aggregates of
@girine crystals noted in first type [4710] have likewise been
formed at the vxpl nse of h m\h-mh the transformation in that case
being complete. It may further be enquired how far the xummgly
mdep(mlu.m,.u als of pyroxene in these rocks muy be du
real of such aggregates, which originated as nsurptmn-
pnumlumnq,ln after horublende.' If there be any trath in this
suggestion, Doclter's  distinetion between  angite - phonolites and
horublende-phonolites may perhaps mark no very essential difference.
It is noteworthy that, in the phonolite from this neighbourhood which
he studied, the two gencrations of pyroxene were found to differ
greatly in composition, the one being an augite containing but little
soda, and the other apparently an aemite or wgirine with a remarkable

tephrito, busaites, felspar-bagalts, and nepholine bacalts
recorded by Doclte f\nm\mm\\\p.lrhn‘th( island of Suntiago do not.
" ated in the “ Beag] ra[luhun, o far as can be
jud, cpaiarla clistictorss anl Bio prealeat type i th
Uistrict of Torto Prayn are doubtlcss fnirly ilstrated by the specinicns
which we have sclected for examinatior

111

Tk Rewarion or e C
10 1 Carcanrovs Novu
By M. C. Stoves, I'iD., D.Sc., Lecturer at Manchester University.
QPHEROIDAL coneretions from the Yarra estuary
found to contain plant-remains were described by M
recently in this journal*  The structures in themsel

'

1
K

Nary Noobunes or Tk Yarea
wx as ‘Coar-Bares.”

~

been raised by W

wton with reference to the u\wm'-
“andesiten: Jo B

an,
B o1 oo 2. e o
Nodules ko sn * Conl-Bla” :
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considerable interest to geologists, and also to palwobotanists fro
fact that they contain **matted fragments of woody and foli:
material.” They were mado tho subject of somo comparisons
the mlcu ous from the L e a
a result certain general considerations w brr\ught forward,
call for rmnmu\t. and which are of sullicient importance to »
attention.

In the first place, the comparison which Mr. Chapman
‘between tho Yarra concretions and the English ¢ conl-balls ” is 1
justified by the facts when they are carcfully considered. Hy
Who have a practical acquaintance with the English Coal-me:
the ¢ coal-balls’ or culcarcous concretions which are found actus
the coal itself are at once recognised as being different in
nature, formation, and occurres rom  the ch ironstone o

nodules which are found widely distributed in the various beds
Carboniferous, and which also contain fragments of plants in
cases.  Yet, though it is with the latter that the Yarra coner
more nearly approximate, it is to the former that Mr. Chapme
‘compared them. Nevertheless, he calls them '»lav nodules
describes the clayey nature of their outer layers, and states that
microscopic exumination the matrix *was seen to cousist of q
grains, fine calcarcous and argillaceous particles, brown woody
and valves of the murine diatom Actinocyelus.” l"urthm, the 1
from the module was shown, after treatment with H Cl, to con
“a fine angular quartz sand, the grains of wl hich have a dit
vury)ng generally between *1 mm. and -018mm. Some tour:
id zivcon erystals were also present.”  None of which things,
knu\\lulgc (except the woody tissue and the calcarcous matte
in the least charucteristic of the true * coal-balls,” which are sing
free from such materials. Of the coal-balls I have examined
hundreds, both in sifi and in the laboratory, and have also fo
the results of the many analyses which have been done for the ¢
work I have been unde

Mr. Chupman continue
the sides of the old river channel, and ed in depressions, w
reasonably assume that they received their form in ¢ kettl
oles” in the cluy \mnum of the river bed”  These facts,
nn fmuhmn ntally opposed to those that hold for the Yorkshi
1is,” which oceur neither in old river channe
ssions, but are found in 0 normal seam veplaci
tification of the coal rounc
none of the *swirling ¢
use of the rounded form o

rom the occurrence of the nod

i *ettlo depre
coal i ol ateles, in which the s
d \|u<l\~\\lr|w«l .uul show
Su"’Lal((l by M for the ¢

oncretions.” When Mr. Chpman enters. into. the theory
oo f Tormiation o reveals thab o 19 seriously lumpuu\ i
attempt by want of facts and an intimate knowlo
details of the case of the Lancashire and Yorkshire * conl-balls.

Dhough superiicially the Yarr retions and those of the ¥
coal-seamns may appear to be v structures, yet 1 thin
enough has Boos sold 86 o fhat they are of fundamentally di
construction (llul mode of origin,

w
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