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FIELD MEETINGS IN 1577.
1877.

Aprit 23, Walsall.— The arrangements being made by Mr. Wiliiam Cotterell
and other loeal members. Assembling af Walsall Railway Station
the members procesded in carriages to Bushall Hall, the residence of
‘W. II. Duignan, Esq., where after partaking of a slight luncheon, and
inspecting the fine collection of pictures, the ruins of the Castle and
other baildings wore examined. The memhers then proceeded to the
limeworks of Messra. G and . Strongitharm, at Linley, and descended
Lthe extensive eaverns made by the excavations of the Dudley and
Wenlock Timestone, which weve lighted by the propristors with
cundles and coloured fives, producing a very interesting and fine
effect. The new railway culting which passes close to the mouth of
these caverns, was then examined from end o end, and many fossils
were fonnd., A description of this cubling and the local geology, wan
given in a paper by Mr. J. W. Oliver, F.G-.8, and will be found in
the Trocondings, and also by the courtesy of the Midland Railway
Cumpany'the section subsequently construeted by the loeal coromittons.
I'he way was then continued to the 0ld Hay Head Quarrios in tha
Barr or Woolhope Limestonr, and thence nnder the guidance of Mr.
Wilson, on whose farm it is found, to the outcrop of the Tppee
Tdandovery or May IH1 Sandstone, pointed oul by the late Mr. Jule,
as giving such an important key to the strueture of the Silurinn foor
of the Coalfield. Rebwining to Walsall the party assembled i the
Guildhall, where the Mayor and olher members of the Corporatiom
had laid oub for inspection some marvellously intevesline nte ot
decds and doouments.  After a ineat tea at the thuirme lotal, ol
evening meeting was held, when several intereating olyeel wory
exhibited, and Mr. K. Terry presented a beauliful drwwine oF a
microscopic section of limestone, a litho-photugrrnph <4 whirh wall
appear in the Proccedings.  After appointing n somnsitien of tho
local members to complete the railway eutting sertion, wad o b uty
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volo of thanks lo Mr, Cotterell, Mr. Duignan, My, Checkley, and
other local members, for their kind aid in the arrangements for the
duy, the meeting separated.

May 29, Droitwich—From the station the members proceeded to the house of
My, J. Smith, Westacre, where sowme interesting fossils and otheor o
curicus oljects were seen. After a short addreess on salt, which will
e found in the Proccedings, by the Eev. J. H. Thompson, who wus
the guide for the day, the works of the Droibwich Sult Compuny were
zeen, and then the party proceeded in carvingss to Dunhampstead,
where special arvangements were made by the Midland Ratlway Com-
pany for the safe examination of the fine section of the railway
cutting in the Rhaetic Beds. Mr. W. J. Harrison, F.G.8., of Leicester,
here gave an address, which will be found in the Uroceedings, and
through the courtesy of the Ilailway Company in hearing the strata

for tho purpose, a complele section will be also given in the Procecd-
ings. After visiting some Lias Limepits, and obtaining many fossils,
the way was taken to Crowle ireen, where Mr. M. H. Lower, of Oak
House, had kindly arvanged for spades and ladders for the better
examination of a marl pit where the Rhaetic Bods arc again exposed.
The Rev., W. N, Wooltych, the viear of Crowle, here alse furanished !
sowe particulaes of other Ling Pits and OQuarries.  'U'he way was then
taken Lhrooeh Odedingley, ealline ot St Meter's Choreh, where, under |

(he paidance of Tee Bev W Lean the vy, soed Reve s WL Byaonds, 1
Lhe chiurels, the o of Nash e Bistoriaon, aoed some points of 'E
areat geolowical interest were examined. The Salines Baths, which }

I

have proved so exbronely wselul niodicadly, were kindly thirowir open
to the members by De, Bainbrigge, the propeictor. Aller feal kindly
provided for the ladies ut Westacre, by My, Smith, and fur the vest ut *

the Railway Tavern, most of the members separated, bub somne visiLed
Westwood Parls, under the gnidance of Mr. Smith. |

June 20, Dudloy.-——AnnuaII Meoting, The route selected was the walk
described by 1Tugh Miller in his “First Tmpressions of [ngland,” |
Mr. Beale, of Sedgley, heing the guide to those plaecs where fossils ‘
were most roadily 0 bo found. ‘The wembers assembled at Dudley
Station and proceeded in carviages, through Sedgley, to the Woalver-
hamptor Roud, near the site, now covered with cinders, of the famous
fossil forest deswribed Ly Messvs. Beckett and Iek in Geological
Proceedings, vol. iv., p. 287, and then entered Mr. Johnson’s quarrics
in the Aymestry Timestone, and thence neross Mr. Hiclonan’s Iark
Farm t0 the Bencon Tower, 820 feel above the sea, which commands
a most interesting panorawic view of the distant country, and also
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the struetare of the great Sedgley anticlinal with the Wren’s Nest
und Castle Hills, The way was then taken past Can Lane Chwreh to
some marl holes, where Mr. A. Chavasse in chaxge of the works had
rescrved a large quantity of hoautiful fossil ferns, in nodules of iron-
gbone. Returning to Can Lanec the vemuarkable npheaval of limestone
forming the eentre of the anticlinal was examined, the party then pro-
ceeding to Mr, Whitehouse’s quarries of Hurst Hill, where Myr. Ellig
in charge of the works had reserved a goodly selection of the fossilg
Intely found, which were dietributed o those prescnt. A second
quarry, approached through a tnnnel, was then exumined, and the
carringes were vejoined in the grounds of Turl’s Iill, the residence
of the proprictor, and after hearty thanls to Mr. Beale, who had
gecuved so rich o find of fossils, the way was laken for tea at the
Hotel, Dudley, after which the annnal meeting wag held. The Com-
mittee pressnted the report and accounts already printed and dis-
tributed to members, and Mr. Cnohrane was elected President for the
third time. After fhe mecting the President exhibited o drawing of
a most remarkable fossil he had lately seen at Stultgart, and kindly
presented the copies of the litho-photograph, which appear in the
Proceedings.

July 17, Stiperstoncs—Assombling by train at Minsterley Station, Mr.

Philip and Mr. Parry, members of the Caradoc Club, conducted the
members to Snailsheach Lead Mines, where the process of preparing
the ores was explained by the managers. The way was then taken
to the Sliperstones, formed by the upturned edges of a thick band of
giliceous sandstone, some of {he beds of which contain tubular
cavities and eylindrical bodiss, which are the horings and enate of
worm-like a.ni’mzuls. The weather had been threalening and showory,
and as the Stiperstones werc approached, they were cnvoleped in
mist, but a slight breeze dispersed this, as the summit was gainad,
and the view was then magnificent, the variation of hright pun-hine
and shadow from the fleeting clouds mueh inercasing the beardy
The Sunwilsbeach Mine Company having courleously wrrnhood 1had
the whole process of lead manufacture should be seen., the meltingg
houses were visited on the return journey in order fo he pre.ent at
casting time, Afler a cap'ita.l tea al the DBMinrlerley Armu, an
unexpacted treat wag provided by the inspection of Me, Philip'- Hno
collection of fossils, and Mr. Parry conducted some of the prawy to
some neighbouring quarries, where interesling fossils wire vem The
party separated with hearty thanks to the two guided, who woomate
knowledge of tha loeal geology, so veadily impuartod, hadl  + awroned
the interest of the exeursion.
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August 13, Ludlow-—Assembling by train the members proceeded in
carriages to Ludford Bridge, under the guidance of Mr. Solway and
Mr. Cocking, and after noticing the general features of the Old Red
Sandstone, upon which the town stands, and the bold cscarpments of
Upper Tmdlow shale, forming the Castle Hill and Whiteliff, which are
formed by the decp cutting of the river between them, the famous
bone bed wus pointed out, and good speeimens securved. Mr. Cocking
then led the way to Mary Knoll and the lovely Sunny Hill Dingle,
the scone of Milten’s « Comus,” and the vavious quarries, cxposing
goetions im this interesting Siluvian promontory to Overtom. A
portion of the party extended their drive to Downton Castle, where
the grounds weve conrteonsly thrown open by the owner, R. . B
Knight, Esqg. After tes, in the antique rooms of the pieturesque
timber-huilt Feathers Iubel, the whole party proceeded to the church,
and thence to the {(fastle, and aficr hearby thanks to Mr. Cocking,
voturned by train.

September 18 and 19, Rosg, Chopstowe, and the Wye.—Assembling at Ross,
and after luncheon ut the Royal Hotel, the meombers proceeded in
earriages, under the guidance of H. Southall, Ksq., to Whitchurch,
where they wure met by J. Panter, Esq., nnd conducted to the
Doward Bone Cavea. sceveral of which wore ounlered und o fow
remnants of bones were found.,  Somoe further caves wora wqplornd,
undor the guidance of Me. Panter, jun,, and J. licbert .on, Esq., and
some of the party procecded over the Downrd 118} to Symond’s Yat.
Heturning to Ross to supper, Mr. Sonthall gave some interceting
botanical information, and the moon being bright the members were
enabled to remain in the beautifully-situated guvdens of the Hotel
to a late hour, as special arrangements had beentade for the whele
party there for the night. Early the mext morning the train was
{aken to Chepstowe, and carriages heing in walting the Chuwrdh and
(lagtle were ingpecied, and then the way was taken to the top of the
Windelitf, where there was a splendid view of the Bristol Channel.
Descending the winding steps to the Moss Coliage, the carriages were
again in voadiness and the purty proceeded to Tintern Abbey. At
the Tintern Station the special railway carriage, placed at the
disposal of the purty by the Great Western Railway Company, was
found attached to the train, which procecdad to Menmouth, where an
hour was allowed for visiting the ¢hureh of 36, Thomas, and the old
gateway on the Munnow Dridge, and the remains of tho Castle.
Proceeding again by train to Ross, suiliclent time was allowed for
dinner at the Ilotel, and the train was again taken for the homeward
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journey, the members heing well satisfied, that although the time
available wus very limited, u fair idea of the beaunties and interesting
objeols of the Wye had heen obitnined.

October 8, Cannock —With the North Staffordshire Naturalists® Clah. At
Cannock Stetion camrringes were in waiting, and after a hasty peep
at the Church, under the gnidance of the Rev. T. W. Peile, the Vicar,
they proceeded to the Huntington well of the South Staffordshire
Water Works Company, where My, Timmis, the contractor, showed
the work, and the specimens of the strata passcd through, W,
Molyneux, Ksq., President of the North Staffordshire Club, led tlhe
way to a gravel bed near, where traces of copper and lead orc had
been found, and where o few specimens had been picked up. The
Huntington sinkings for coal hy the Chandron system were then
visited, and cvery information was given by the chairman, directors,
and managers, special arrangements having been made to see as
mueh of the process as possible in the short time available. The way
was then faken to the new reservoir, constructed by the South
Htaftordshive Water Works Company, on the Seowt Homse Hill, at
Hednesford, and after a slight luncheon, kindly provided by 3.
Walker, the confractor, Mr. Molyneux read s most interesting paper
on the Bunter Gravels, which will be found in the Proceedings; and
numerons fossily collected by Mr. Beale and Mr. IIawkins, were
cxhibited. After watching the effects of w large shot of 6 ewt. of
gunpowder, in lifting a large piece of the gravel for the excavation of
the regervoir, and hearty thanks to Mr. Walker for hig arrangements
for the party, the way was taken fo another Houth Stalfordshire
pumping station bheing constimcted av Sheepwash, near which Mr.
Molyneux pointed out the leading points of interest in a fine section
of the parts exposed by cxeavations for railway ballast; and the porty
proceeded to Rugeley, where tea awaited them at the Shrewsbury
Arms, after which the interesting ruins of the old Church wore
cxamined, nndexr the guidance of Rev. B M. Grier, the Viear, on the
way to the stulion for the refurn journey.

At each meeting sketches of the route, with other information, repeafed by
the multiplex copying process, have heen furnished to the memlern
gignifying their intention to be present. These have hann prepared
hy the Secretary, with the assistance of two of the younger membors,
Mr. James Maginnis und Mr. W. K. Penn, the Jatier of whian Jinw
also furnished the index to the Proccedings, to be found st they and of
the present volume.
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EEGISTER OF RAINFALL IN 1876.

Kept at Pedmore, by Mr. E. B. MarTex.
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RAILWAY CUTTING AT DAW END, NEAR WALSALL.
By Me. J. W. Oniver.  Visited of Ficld Mecting April 23, 1877,

This eutting is now approaching completion, and it seems desirable be-
fore the hanks are finally made and the geological structure ohscured, that
some account of it should be given. Atithe request of the sceretary I havo
undertakon to write a shorb desoription of the scetion for publication in the
annual report of the Dudley Geological Soctety. I imust premise, however,
that my visita have been few and hurried, zo that any desecription that I can
give will necessarily be of the most general character.

The eotling runs from west to east, just south of Daw End and the
Linley Caverns, and is nearly a mile in length. TIts depth for a great part
of the distancs is from 25ft. to 35ft.  The dip of the heds thronghout the
cntire section is to the west, or a little north of west.

I'he western end of the scetion for a distance of about 230 yards ie ocon-
pled by coal mensure sandstone with one or {we thin seams of irenstone,
theso dipping westwareds at an angle of about 57,

Rizing from beneath these, at a somewhatl higher angle, about 10°, is a
band of Wenlock Jimestone which extends for a distance of about 160 yards.
It is of a markedly coneretionary character, exactly resombling that which
ig seon on the rallway just cul of Walsall station, and there can be no hesi-
Lation in rogurding it us the nppermost of the two bands of Walsall lime-
stone,

The seciion is interrapted for a short distance om both sides of the
canal, the ground having heen cut hack aund the slopes covered. When the
rock again comes in it is still found to be lmestone, bub the nedular
character hag altogether dizappeared. Tt is here wnussive, and conriats
largely of chain eoral. Whether this g the bagemeons of the band of lime-
gtone seen on the other side of the eanal, or whether, a8 seems Jnvre
prohable, it ig the lower of the two bands of Walsall limestonn, 1 hove not
heen able to delermine. '

This limestona sxtends hut for a very short distunce, sny whont thivty
yards. From heneath it rise n sories of hard dark-grey «ahale, with
occasional thin bands of limestone, which continue nearly to Uhe ond of the
cutting, a distance of about 800 yards; certainly the most uarpletic iuntion
of Wenlock shule which the Sonth Staffordshire district enan jac ant.

I have described these shales as hard and of a dark groy colonr, bt {hija
is only the cage in the lower half of the cutting. In tho upper part, o= wa
approach the surface, the shales become quile sott and of n pade Vsrvwn Clenr,
woathering a darker brown on the exposed swiaces. At et 1 ouerined

s

&
- T
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that these soft lighticoloured shalesbelonged to different beds from those of the
harder and darker colours, but a little examination showed that nowhers do
the darker shales rise to the snrface, or the lighter ones descend to the base
of the section. Kach hed at a certain point changes somewhat abruptly both
in celour and coherency, o that above a given line all the shales are of the
ore character, while below that line they are of the ather. TIf I am vight as
to these facts, it becomes an interesting question as to what has cavsed the
change in the upper part of the heds. The only solution that snggestls itself
to me is that it moy have been due to the gradual pereolation of neidulated
water carrying down iron in solution from overlying Coal-measure, Permian,
or Triassic beds; always supposing that the Silarian beds of this district
were ub one time overlaid by one or olher of these formations. 'L'his,
however, is only a guess, and may or may not be the true explanation,

The entire section iz now overlaid by a variable thickness of * drift”, |
eongisting mainly of a fine calearecus elay, evidently derived from the shales
themselves, and containing fragments of limestone, and occasional smaller
or larger masses of soft red sandstone, which scem to have heen dropped
down in the midst of the clay.

I have omitted to mentioh a boss of limestone which comes in on the
north side of the eutting, close to the new bridge and near the cngine honge
of the old Linley workings. TUnlesz this is brought in by a faolt it must he
a portion of a lower band than either of the two I have previcusly mentioned.
Further information on this point iz needed.

Both limestenes and shales contain the usual Wenlock fossils. When
the fragments of litnestone, which are scattered along the embankment,
wegh of the entting, have had time to weather, they will doubtless furnish
some good specimens to the collector. In the meantime the shales should
be diligently searched. Even the harder shales are very friable, and easily
yield up their contained fossils. Phacops coudatus seemsto be the prevail-
ing trilobite. Ite tails are tolerably abundant and are known to the work-
men ag “butterflies.’””  The men usnally have o supply on hand and are
ready to part with them for a fow pence.

1 append a list of the foseils I have found or noticed during my few
brict visitzs: — Cornulites serpulorius, some small cup corals, Phacops
caudatus, Alrypo reticularis, Mevistella fumida, Pendamerus goleafus, Stropho-
mone euglypha, 8. depresse, Leptena sevicea, Spirifere stiiafa, Rhynconello
(bwo eor three species), Mylilus mylilimeris, Cordiver stristwm, Modiolopsis,
and stems of Encriniles. These werc all from the shales. In the soft shales
they often ocour as casts or imprese.ons only.



PHOTOGRAPH OF A SECTION OF WENLOCK SHALE,

From the Wren’s Nest, Dudley; taken from =a Microscopiec Skeich prapared by My

Evening Meeting in Walsall, April 28rd, 1877.
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PHOTOGRAPH OF A SECTION OF WENIOCK SHALE FROM THE
WREN’S NEST, DUDLEY, TAKEN FROM A MICROSCOTIC SKETCH.

Prepared by M. TERRY, for the Bvening Meeting af Wolsall,
April 23rd, 1877.

The photograph on the opposite page represents a section of Wenlock
shale which had tilled up the cup of a Cyathophyllum truncatun, found at
Dudley, on the Wren’s Nest. 'The section 1s a genminge one, ag it was pre-
pared and ground down by myself for the microseope, and the sketeh from
which the photograph was tuken was drawn by means of the camera lucida.
Inthe phobtograph the original section is enlarged 24 diamcters, or 576 times.
The mass consists of fragments of Trilobiles, Corals, and Brachiopoda, and
asthis is only a very ordinary piece of shale which, aceording to Beete Jukes,
is in places 1,400 feet in thickness, wn egnmination of it yives one some
slight idea of how full of fossil remains wome of the Silurian limestones and
shales arc, many of the objects seen in the photograph being invisible
without the aid of the mieroscope. The study of the microscope as applicd
to geology offers a wvast ficld to the observant stndent, and al present
eomparatively little has been written on the subject. Much valuvable
information might be recorded by the members of this and other socisties,
if, when they are working with the microscepe, they would some-
times record by means of these sketches what they then abgerved.
By means of the camera lucida, which ean be obtuined for a fow shillings
and used with alrost any ordinary microseope, these drawings may easily
and aceurately be taken. The mieroscope is placed in a horizontal position,
and the camera Incidu fixed on Lo the eye piece in the place of the ordinary
cap. The eye of the cheerver looking down from above, through the camera,
can see the image of the object projected npon the surface of a picce of white
paper placed upon the table. 'Uhe only difficulty in sleetching this image is
in o ayranging the light, thal the point of the pencil and the olsject to he
drawn ean be seen at the eame time,  If the light i too bright and the object
to be sketched is teo clearly defined upon the paper, the point of the peneil
will not be seen. Amongst other things the ighcons rocka «f the district
and some of the shales of the coal-measures, which are full of flsh remains,
give most interesting objects for these sketches.
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ANALYSES OF VARIOUS IIIMESTONES

Collected for the Wolsall Field Meeting, April 28vd, 1877,
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ON THE RIIAETIC SECTION AT DUNHAMPSTEAD CUTTING,
NEAR DROITWICH, AND ITS CORRELATION WITH THE SAME
STRATA ELSEWHERE.

By Mx. W. J. Harprson, F.G.8.

Within the last 20 years considerable attention has been directed by
geologists to certain heds of grey marl, black shales, and whitish limeatones,
which intervene everywhere betwoeen {he great geological formations known
as the Trias and Liag reepectively.  Strickland made some obscrvations on
them in 1842 (Procecdings of the (Geological Society, 1842 vol iii., p. 586},
and in 1843 Col, Portlock, when surveying the north of Ireland, specially
noted the oceurrence near Portrush, in Antrim, of shale and loose grithy
wal, at the very base of the Liag (Reporl on the Geology of Londonderry,
1843), and in the shale he found a new fossil which he named Avicula cantorta,
from its bent or contorted appearance, and which hasg since been found every-
where to chavacterise the middle division of the Rhaetic strata.

"On the continent the presence of well-developed fossiliferous beds on
this horizon has long been recognised. In the mountainous region of the
Alps between Bavaria and Lowmbardy, to which the Romans applied the
name of Rhaetia, we find heds with a peenliar and well-developed fauna,
known as the Kogsen beds, whose thickness is not less than 4,000 feet, und
which occupy precisely the same relative position between {the Trinssic Leds
below and the Liassic beds above, as the marls and blaeck shules of Portlock
do in the Drilish Isles.

" In 1860 Dr. Wright, of Cheltenham, deseribed the black shales, &e., of
the West of England under the name of the © Yone of Avicula contorla,” in
a paper voad before the Geological Society {(Quart. Journ. Geol. Soc., Vol.
xvi., p. 874). This was followed in 1861 Ly o papor by My, Charles Moore
{(Quart. Jowrn. G. 8., vol. xvil., p. 483), in whiek he first applies the term
Rhactic to designate ull the beds which lis betwsen the variegated marls of
the Keuper (Trias) and the top of the White Lias. 'Thiz paper of Mr.
Moore’s is a very valuable and important one, giving deseriptions of alout
50 speeics of Rhaetic fossile, and two plates including 58 figures,

Mr. Moore algo identificd, in 1859, certain shales and thin hands of
limesteone at so distant a point as Linksfield, near Elgin (Quart. Jounr. . 8.,
vol. xvi., p. 445), as being tdentical with the White Lias, hone led, &e., so
well known near Bristol,

The attention of geologists having now fairly been drawn tu theac interest-
Ine+ Lihnetie deposits, we get nnmerous and valnable papers from wvarious
+ b ery in the field, deseribing the strata in various Iocalitivs.
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Rhaetics near Belfast, &, B. Tate, Quart. Jowrn. G. 8., vol. xx., p. 1083.

»  Somerset, Boyd Dawkins, » " vol. xx., p. 396.
»»  Warwickshire, Rev, P. B. Brodic, ., 5 vol. xxi., p. 159.
5 South Wales, E. B, Tawney. " . vol. xxil., p. 60,
o Bomerset, Brodie, . 3 vel. xxii., p. 93.
s N.E. Ireland, Tate 5 s vol. xxiii,, p. 287.
i 8. Wales, Bristow, ” » vol. xxiii., p. 199.
5 Somerseb and South Wales, Moove, ” vol. xxiii., p. 449.
s Gainsborough, Lincolnshire, Burton, a1 vol. xxiii., p. 315.
,»  DBristol, Stoddart » . vol. xxiv,, p. 19,
s Bristol, C. 0. (3. Napier, M » vol. xxiv., p. 204.
s General, Hamsay, - - vol. xxvil,, p. 189.
»  Moray Firth, Judd, » » vol. xxix., p. 145.
» Bkye and Raasay, Dryce, . » vol. Xxix., p. 335.
. Stratford-on-Avon, &e., Brodie, o, " vol. xxx., p. 746,
,»  N.W. Lineolnshire, Cross. - . vol. xxxi., p. 115,
. Leicestershire, Harrison, ” - vol, xxxii., p. 212,
,»  Nottinghumshire, Wilson, " » vol. xxxiii., p. 1.
s NJW. Scotlund, Judd, » v vol, xxxiv.,
., Bristol and 8. W, of Englund, Dristow, British Associntion Report,
1864,
.  Bristol and 8. W. of England, Wright, British Associntion Keport,
1876.

s Penarth, &e., Btheridge, T'rans. Cardill Nat. Soe., 1873.
,»  Somerset and Dristol, EL B, Woodward, Memoirs Geological Burvoy.
,»  Yorkshire, Tate and Blake, The Yorkshire Lias.

There are algo numerous notes on the subject in the Genlogical Magasine,
and in the Proccedings of the various Secientific Bocicties of the west of
England. In 1864 Siv E. I. Murchison regolved 1o map the Rhactic strata
separately in future, and Lo indicale their presence on the geologirnl survey
maps and sections by a scpurale eolour (brown). It was thew rht docimble
ulzo 1o have a British nume for the beds, and the term L'exawrn Binins wos
selected, as the various strota ace fully developed and finoly expowet in the
Liold headland of Penarth on the south side of the ontrance to Caudiff Har-
bour. The total thickness of the Rhaetic bodi here nmounte te 100 foet,
consisting of 126 distinel Inyers or strntulaw. "Thic ia not guite {he maxi-
mum thickness in Englind na at 8t Audrio's oliffn genre Watehet, and at
Qucen Camel in SBomersel it 18 160 foct in {hicknesa,

For the aceompanying woodeut of {he Pennrth cootim we are indebted
to Mr. W. Adams, of Cordill. 1t shows in grewt detail the varions beds
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with tioir chrracteristic forsils, and was originally drawn to illustrate M.
Ethridire's puper referred to above.

' inyr up the Severn we find classic gectons at Aust CIiff on the cast,
eud Woentlaey on the west bank; and can thenee follow the heds running
nearly doe north to Dunhampstead cutbing, near Droitwich, the point
whi~h it ls the object of thiz paper to describe, Ilere they come toa full
dap, Twing cut off by a fanlt running exst and west, but indieations of thair
fornior northward extension along this line are to he met with in the
oullyinr maases which cceur at Knowle in Warwielrshire, Needwood and
Bueot”. Poark in Staffordshirve, hetween Whitchurech and Market Drayton
o Lhe borders of Shropshire and Cheshire, and to the south west of Carlisle.

Hagtening back to the main line of outerop we recover Lhe beds at Hob
loench, and near Stratford-on-Avon, whence we cant trace this thin but
wunderfully persistont Ebactic band past Xugby, Leicesler, Newark, Gains-
borough, crossing the IInmber at Ferriby, curving round near Thirsk and
Northallorbon, and finally passing under the German Ocean, near Redeur,

At almost every point we can trace a tviple division of the Rhaetic
strata, viz.,

Lias. Average thickness.
Rhaetic g White 1428 v v e e 12 feet
Black Bhalea...... . .oovivimiciiiinee . 1B,
Beds ZGroyMaﬂs e 23
Trias.

I'me Warre Lias was named by William Smith, from the white earthy
appearance of the limestone banda which chicfly compose it, as compared
with the hard, Llue, thin-bedded Lins limestones which are found higher up.
A hned, fine-grained limestone called the Sun-bed or Jewstone in the Bristol
and Somorset districl forms the upper boundary of the White Lias, whilst
the well known Cotham Murble or Landscape Sione may be considercd as
indicating the hase of the White Lias. The beaufiful dendritic markings
to which this hard limestoun band owes ite gecond name, are due Lo the pre-
senro of oxides of manganese and iron,

Tur Brack or Parer 8Sxsnms arc characterised by the invariable
oveurrence of two genera of bivalve shells, dvicula conforte and Cavdimm
ftheeticwem, they are indeed usnally spoken of as the dvicilo contorto Shales,
The lazt mentioned shell abounds more eapesially, however, in the lower,
Tlf «f these blick shales, whilst Cardium Rhaeticom is commoner in the
wppeer hvicion, There are usually two or three sandstone bands intor-

Dl with gl whales, and these as well as the latter are highly charged
with son pyrites, Frogquently certain layers are almost enbirely inade up of
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the seales, teeth, and spines of fishes, and of rolled and broken saurian
bones, coprolites, &e.  Lhese layers are termcd DONE-BEDS, and must have
accumulated at the bottom of a sea in which little sediment was being de-
posited.

Tug Gy Maris.—The lowest Bhaetic beds are remarkably un-
fossiliferons. With the exception of a few fish scales toewards the top, they
yield little or nothing to the collector. At Watchet, however. they are
rather better in this respoet, and here in 1861 Mr. (now Prof.) Boyd Dawkins
made 8 discovery of hizh intercst and importance.

The oldest known Fossil Momanol, In a “grey, fissile, ripple-marked, sandy
matlstone” Mr. Dawking found a tiny tooth, proved Ly its double fang and
enamctled tuberculate looth to he certainly mammalian, and probably
marsupial, predaceous, and insectivorous. Prof. Owen has named it Miere-
lesics Rhacticus, and states thab of living marsupials it rescimbles most nearly
the little banded ant-eater of Australin {Myroecobivs fuscialus). The
specimen is now in the Geological Museum at Oxford.

Filling up fizsures in the Carboniferons limestime of the Mendip Hills at
ITolwell, near Frome, in Somersetshive, Me. C. Moore found a clayey deposit
of which he had threc cart londs removed to Bath, It had cvidenily Leen
washed into the fissure when it existed as a cruck in the floor of the Rhaectic
gea.  On sabmitting this deposit to o minute cxaminntion, it yielded fweniy-
nine teeth of a small mammal (Microlestes Mooreii, Owen), besides 70,000
teeth of a fish of the genus Lophoedus.

In cur geological text-books the © Upper Trias” is invariably stated as
being the formation in which the remains of the oldest known mammals
geeur. This statement is incorrect, at all evonta, so faxr as the old world is
concerned, When Prof. Plicninger, of Stuttgart, in 1847, discovered whilst
serutinizing with a leng, bushels of the sandy Rhactic bone hed, which ceeurs
at Diegerioch, near Stuttgurt, two minute maminalian teeth, which he named
Microlestes andiquus, the trne relations of the bone hed from which he
oblained the fossils were not known, and it was assigned to the Eeuper or
upper division of the 'I'rias, rather than to the Rhaclie beds, whose ex-
istence us a distincel formation had not at that time bern vecognised. We
are informed by Frof. Judd that there arve two bone-heds in Wurtemhurg,
one in the Rhaetic, and the other lower down in the Keuper, It was from
the Upper, or Bhaetic bone-bed, undoubtedly that Microlustes was oltained.
In the case of the mammalian remains from the Chatham coalficld of North
Carolina, U.S., which helong to a specics numed Dromatherium sylvestre, by
Emmons, the exact ayge of the coal bearing stratwin which yields them is still
doubtful. It has beon referred to the Permian, to the Twrias, and to the
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Oolitic perioda by different writers, so that until this point is cleared up we
muy fairly consider the Microlestes Rhuelicus from the Watchet moarls as
being the oldest known fossil mammal. The fact of sach prizes being
obtuinalle from the Rhactie sitrata should certainly stimulate collectors to
expmine them with diligence and patience.

THE DUNHAMPSTEAD SECTION.

The vale of the Severn from the point where the river turns southward
at Stourport Lo near Gloucester, is composed of the red marls of the Keuper,
which spread in gentle undnlations over a lraclk averagiog nine or len miles
in width and cxtending on cach side of the course of the river.

The western boundary of this plain iz very sharply defined by the
Malvern and Abbeviey Hills, whoze summits form landmarks at great dis-
tances. ‘'I'he caslernboundary of the plain is not sc conspicuous, but when
w¢ approach it closely we find it also to be in most places a distinet though
low cscarpinent.

The slope of this cscarpment consists in the lower part of the highest
beds of the Triassic red marls, above these come the lowest beds of the
succeeding Rhaetic formation, eonsisting of grey marls about 30 ft. thick,
und these ure capped by black shales and Jimestones, the latter beds in faet
forming a hulwark against denudation by reason of their superior hardnoess,
and to their prosence the cscarpment owes its existence.

Ascending this low line of hills we find ourselves upon stiff blnish clays
of the Lias, which stretch castwards for five miles until they are cut off by
a north and south fault running near Inkberrow, with an upthrow to the
east, 2o that in that direction the Kenper red marls ave again brought in,
and we gel very interesting exposures of the Upper Keuper sandstone in
the little guarries at Inkherrow.

In the Severn Valley we find rich arable land, and the land is found
mainly under the plongh up to the very top of the Rhaetic searp which we
have already deseribed, so that from a considerable distance we cun note in
freshly ploughed ficlds on the hill side, the precise line of junetion betweon
the brightly celoured red marls of the Kenper, and the drab or grey marls
which form the lowest Hhaetie stratum. But once upon the Lias we find
woods and pasture land, and the line of junction of the two great formalions
might almost be traced in this manner alone, showing how slrongly the
wivdogy of a district affects the pursuit and mode of life of the inhabitants.

About the year 1840 the Birmingham and Gloncester Railway was con-
‘Lrurted, which ruas along the western foot of the Bhaelie vscarpmoent,
amd < ut, through it at one or two points, thus alfording good sections of



120 PROCEEDINGS.

the junction with the Trimssic beds hencath. Thelate Hugh Strickland,
then residing, we helieve, near Tewkesbury, examined the line duving its
construction, and gave some general sections of the euttings (Froo. Geo-
logical Soo., Vol. iil, p. 586). but ag the Rhactic heds were then not
scparated from the Lias, he did not study them with the minuteness
which i now considercd nccessary. Of course during the 30 or 40 years
which have since elapaed, these railway sections have hecome obseured by
slips and overgrown by vegetntion, moreover the fossils near the outerop of
the heds have usually perizshed from weathering, and the beds themselves
have suffercd from the same cause, the shales especially heing much dis-
integrated.

'The original Birmingham and Glonecester line ran by Stoke Works,
through Dunhampstead and Spetehley to Wadborough. It is now nsed for
mineral traffic only, the main line passing through Dreilwich and Woreester.
It is the section at Dunhampstend cabting, about five miles from Stoke
Works, and three miles south-east of Droitwich, which we now wish to
deseribe.

Thanks to the cxertions of Mr. B. B. Marten, fresh cuts or * grips™
were made in the sides of the cutbing ot three or fonr points, so as to
clearly expose the succession of tho beds, and without this aid it would have
been impoasible to construct anything like a satisfactory scction.

The entire length of the cutting is about half-n-mile, and cntering
from the southern or Spetchley end, we find on cither hand the red marls of
Keuper. A litfle further on these arve capped by 80 feet of the Rhaetic
grey marls, the depth of the cutting here heing over 50 feet. Here we
have a fine section of a fault, running almost exactly east and west at right
angles to the entting, with a downthrow to the south of over 100 fect. The
main fanlt is accompanied by a nawmber of “ step * faults, which owing to
the contragt in the colour of the beds, and to the presence here of o hard
band in the red marls, stand out with all the clearness of a diagram.

Walking onwarda the bhauks gink, and we pass a level erossing on the
line at Dunhampstend Lodge, the hollow being exeavated in the red marls,
and enter the northern portion of the cutting. ITore at firet the sides are
47 feet high, hut they slope down to 23 feet ut the bridge, and continue to
fa)l with 4 rentle decline to the nerthern cxtrouity,

All the beds dip N.N.E. ut un ungle of six dejsrev., .0 that the beda on
the west side ave rather higher than theww on the cat. i doeribing the
accompanying section we will commonno at the bao with {he Triassic beds.

1,—The Keuper Merls, These aro of an intenae red oolour, vory hard,
and dicey in structure.
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VERTICAL SECTION OF THE RHAETIC BEDS
AT DUNHAMPSTEAD: NEAR DROITWICH.

¥ f
12+ Sandy Shaly Clays &

11. Limestone o
10 Brown Shaivs 2.
9. Limestone Nocule 0

8.8 lck Shales

' 7. Sandatone
" 6.Black Shales
5, Sandatone
4. Durd Shaies

d, Sundatone

Beken Velonionals
Axrnus

s

Aviguia contorfg
Cardivm Rigclicunt
Axinus

Ariculd cantorta

{ll‘mlls { Pullgsira arenlosls)
Ripais-marks

2 ciey Marls R =

Taran.

7 Hard dicey
Fed Marla




122 PROCEEDINGS.

Z,-Rhnetic Grey Morle. These alttain a thickness of 35 feet, whilat at
Aust Cliff they are only 12 feet, and near Leicestor 16 feet in thickness.
They are unfossiliferons. Tike the red marls beneath they bhave a dicey
struetare, breaking up readily into small cubical musges. Oceasionalty
there are hard continuous bunds of one or two inches in thickness.

3.—Micaceous Sondsione. Between this bed and the grey marls beneath
there sometimes intervenes a parting—an inch thick or so—of grey, shaly
matter, bul usuaily the sandstone vests dircelly upon the grey marls. It is
hard, micaceous, and white in colour, but darker inside. It weathers out,
forming a conspieuous ridge wlongs the side of the' cutting. Its surface is
broadly ripple-marked, and it containg numerons casts of the small bivalve
shell named Puillastra arenicols by Strickland, but which My. C. Moove refers
to the genne Awinus. Worm-tracks and other carious markings also ocenr
on the upper surface.

4—Black Shales, 3 feet. These vary in eolour from black to brown.
They contain a few bad specimens of dvicula conforta.

5. —Tullastra Sondsione, 18 inches. 'This is a much softer bed than (3),
but algo stands out in relief, resisling denudation better than the soffer
ghales, Rabbits burrow in it. It is white internally, but weathers red,
owing no doubi (o the presemce of a little oxide of from. 1t is ripple-
marked, and eontaing numerons easts of the daimus already referred to.

6.—Pmpor Bholes, 2 foet,  These are black shales of swrpassing Lennity,
splitting iuto films of extreme thinness, They vontain a few impressions of
Avicule conforta and Cordivm Rhoeticum, but In such a state as to vender
their extvaction or preservation impossible.

7.—Yellow Sondstore, 5 inches.  1n this no fossils were detected.

8.—-Black Shales, 4 feet, These are ¢layey and pyritous.

9.—Limesione Nodule. This was an oval maas of limestone 2§ feet long
by 10 inches in thirkness. It was appavently in situ, for the shales wrapped
round it in an undisturbed manner. This is rather a low horizon for the
presence of sepbarim, but al Leicoster bands of similar noduley oecur in
precizely the same position resting upon the shules.

10.—Brown Shalos, 2 feet. These were so decomposed that an examina-
tion for fossils yielded novesults.

11.—The Pacten Bed. This is a thin limestone band, aboutl half an inch
thick, which cannot be distinguished lithologically from a bed in the same
position at Garden Clill. It is very hard and of a brownish tinge, and iz
little else than a mass of comminubed shells. s surface is covercd with
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lurpro specimens of an Awinus, and with Pesten Valoniensis very finely
preserved.

12, —Bandy Sholes. From this point the section becomes ohscure. A
considerable thickness of light sandy and clayey beds enancs, and probably
30 or 40 fect of strata occor bofore we come Lo the Jowest bede of Lhe
Ling.

Btill walking northwards we enter a shallower cutting in - which con-
torted lower lias limestones oceur.  Here saurian bones were found at the
time of construction of €he railway, but little can now be seen.  ¥inally we
have another E. and W. fanlt erossing the line and bringing in the Keuper
Marls to the north., The distance included between the two faults is exactly
onc mile.

Ture Bowe Bep.—Although we searched as closely as time permitted
yet no trace of a true bone-bed was to be found in the Dunhampstead sce-
tion. The sandstones Nos. 3 and 5, cach cocupy horizons on which o bone-
bed oceurs in the Rhaetic beds clsewhere.

BBeTIoN AT SanE GrEen.—Walking southwards throngh Trench
Wood, ancthey section of the Ehactic Grey Mards is well scen in an old marl
pit at Bule Green. The red marls of the Keuper are just exposed atthe
bottom, and ahove them rises nearly the whole thickness of the Bhactic
Beds, bt ne trace of the black shales is to he seen on the top. The Grey
Marls appear here to be more varied lithologically, than at Dunhampstead.

Toe Warrk Lias—This, the uppermost division of the Rhaetic forma-
tion, has given rise to considerable diseussion, some cxcellenl geologists
muintaining that, both on lithologienl and palivontological characters it
should be ¢lassed with the Lias proper, and indeed in many places it is im-
posgible tu dvaw an cxact line of demarcation. But this iz simply becsuse
the Rhaclic heds are true Possaye Beds linking the Trias below to the Lius
above, and having affinitics in their lower part with the fortner und im
their upper beds with the latter, yet on the whole possessing well marked
characteristics which demand for them a separate clasgification. Thus the
limestones of 1he White Liag may usually be distinguished by their white
and earthy appearance, and by the presence in them of fossils which rarely
if at all pass up into the Lower Liag proper.

Thrift Wood.—Westwards of Crowle the escarpment hecomes very bold
und the view from its summit is a very fine one. At one point, on the hill
widu, just on the south of Thrift Wood, there is an cxposure of the White
Linn of yome interest. It is here a white earthy nodular limestons eontuin-
ing mn] quartz pobbles.
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Churehall Wosd., Further to the south we found an interesting exposure
in a small pit on the north side of the Woreester and Inkbervow vond, This
pit would appear Lo be very nearly in the junction beds between the White
Ligs nnd the Lias proper.

SECTON OF ILMESTONE PIT
AT CHURCHILL Woan,

B, S0l uned Lrift

7. Light cofeured Clay
6. Jarthy Limestone

&, Light coloured Shales

ussres [tasalen

4.?2_(49 Skales r" )
3. Limestons T ™ U= CardiamiRbaoticum
9 Blue Shates b I Ostrea Tlagsiea.
Cowrses of Limirstunn € Anoplashors Wascyiaides
Tewith clayoy portings Y A Mediala minime

The limestones (1) al the hotlom of the pib are very compact and heavy
and of a greyish hue. They contain fine specimens of Anoplophora muscwl-
oides Bchlot, a ghell which was formerly known as Myacites musculoides
Bchlol. Modiole mindme and Osires Hessica nlso oceur. In the blue shales
(2) which succced Cordiven Rhacticum is not uncommaon ; above this point
nothing but Ostren liassice was found in a hasty ssarch, bat there eun be no
douabl that this spot is worthy of & more minnte examination.

Lower Lraa—At an average distance of a mile fromn the cdge of the
egearpment we find numercus shallow pite opened in the Ostrea liassica
limestones of the Lower Liag, near Broughton Hackett, Crowla, Ilimbleton,
&e. The following scction near the lirst mentioned village will givea
veneral idea of the seetion exhibited.

_SECTION ©oF LiMESTONE PIiT
EaAsT OF BROUGHTON HACKETT.

:%n;‘l[ 'qr',lif.' D’r"iff

ARE hive [loy

Cloy :r‘:'g.'t_ vhin bands wf

LimestBEl itic Clay
frerbings

Ostren hiassiea

The limestone extracted was compact and finc.grained.  Some hlocks
were O inches thick. The smfaces were covered with Ostraa ligssica.

These lower lias limestones are nzed locally for building purposes, for
road mending, and for burning inte lime.

The plate of Rhuetic fossils which forms the frontispicce of this number
hag beer drawn by Mr. 8. P. Dick, mostly from characteristic and well-
preserved specimens obtained near Dumhampstead or at Teicesier. The
tooth of Microlesies is copied from the original fipure llustrating Mr.
Dawking’ paper in the Quart. Jour. of the Geo. Soe., vol, xx., p. 211, The
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gtar-fish Ophiolepis Domesii in drawn from the original British speeimen,
forml by mysolf near Leicester in March, 1874.
Expraxwarion orF Prare (Ruamgrie Fossiis).

Rl 1. Microlesies Rhaelicus, Owen.. | Pig. 10, Asinus cleacinus, OprEL.
Wi, 2. Iybodus vetienlalus, Agasstz, | Pig. 11, Coediwm Bhoelicwn, MERIAN.
Mg, 3. Hybodus minor, Ao, | Fig, 12. Anoplophore musculnides,
Fig. 4. Gyrolepis Albertl, AcABSTZ. . SORLOTHELM,

Fig. b. derodus minimus, Aa. Fig. 18. Awienlo contorta, PORTLOCK.

Fir. §. Sargodon tomicus, Quewgreor. | Fig. 14. Monobis decussode, GOLDIUSS,
Fig. 7

Wig. 8. Suwwrichihys apicalis, Ac. | Fig. 16, Ophiclepis Domesii, WRIGHT.
Fig. 9 ;

. Nemaconthus monibifer, Ac. | Fig. 18. Peclen Volondensis, Dorg,

. Samrichthys acunvnabus, Ac.
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ADDRESS

By Rev. J. I Tuowrson, on Solt, af the Drottwich Field Meeting, Moy 204h,
18%7.  Miusiroted by diegroms ond spocimens.

Mr. 'Thompson said it was u popular error to think that salt deposite
nre conlined to the New Led SBandstone, although they were usually found
in that formation in Worcestershire and Cheshire. In his own neighbour
hood of Cradley he had found a Trine spring in the Hawn coal pit, and the
Netherton salb springs ainong the eoal measuves had long heen cclebraved.
Near Keswick they were found in the Cambrian, and in other parts of
Enrope they were referred ulso Lo the Lias, the Oolite, the Cretaceons, and
the Tertiavy formations. England was the first country in the world for
sult, whilst Droitwich wag the most famoung salt town in the Midland
Countivs— (cheers). It was known that Britong, Rowmans, and Suxons were
content with the weuk superficial brine springs above the thick hard hed of
salt and gypsum. It wuos not till & century und a-half ago that 8ir Richard
Lane, Mayor of Worcester, pierced the hard hed (1725), and tapped the
grand brine gpring which had risen up so abnndantly ever sinec, in strength
and purity second Lo none in the world. Roeck salt abounded both in
Worcestershive and Cheshire, Mr. Thownpson said he had been down among
it at Droitwich—(langhter)—in o shafl not now open, but the sight he saw
was worth the trouble. There was an immense and magnificent mine of il
at Northwich. He had paid visits to varions salt works in France, Italy,
Prussia, Bavaria, and Spain, and excited muoch mirth by a graphic deacrip-
tion given of his descent in a deep sall minc at Hall, in the Tyvol, and of the
varions modes adopted for the purpose of producing cvaporation, one being
Ly pouring the brine upon thorn-stacks, to procure incrustations. In the
ahaence of the nine-yard and other coals to which the salt-makers of Droit-
wich had access, Mr. Thompson said, peat, wood, and hrown coal were
used, whilst in many parts of the Mediterranean evaporation was produced
by exposing the hrine to the heal of the sun. He exhibited a number of
Apecimens of sult-rock, thorn-stack ingrustations, dc., colleeted during his
travols, and which at the close of his address, he liborally distributed
amongst the andience, Mr. Thompson next gave an account of the marine
plants to be found near Droliwich, which found a congeninl suil in the
neighbourhood of brine, and on the neighbouring banks of the Salwarp
Cnnal, the geeds of which have remained, it was thought, ur may have
remined there from the Severn Straits period, and have germineted on o
restorniion of the orviginal cirenmstanees under which they grow, or hove
Loon imported hy other means; at any rate, they were not found so far
inlund nenr any other fown 10 the kingdon--and they were o alundant
Lh it goings 1o the banks of the canal was like going to the seuside. Among
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them were (—dpium groveolens (abundant), Glauxr maritime {on the canal
banks}, Juncus Gerards, Alriplen Bobingfonii, Lepidivm lafifolinm, Selerochlon
distans, Scirpus maritimus, Lepidiwm ruderale, Lepidium medium, (if not
salinum), Trilicum ocubum, and Folygonwm aviewlare (vor) titterale. Among
other rave plants (not marine) found in the neighboeurhood, Mr. Thompson
snid were Pefroselinwm segebum, Campanale ropunculoides, Chenopodium
polyspermun, Daphne Lauveolw, Buonymus ewrapeus, Gerondum pyrencicun,
Hyoscyaraus niger, Lathyrus Nissalin, Medicoge maevlata, Pimpinella magna,
Mentha piperito, Pyrus lorminalis, Bumen puleher, Roso villesa, Rosa tomentosa,
Sium angustifolinm, Tanucebwm vulpere, Driglockin palustre, Typha engustifolio,
Varbasewm nigrum, and Myosurus minimus.

PARKFIELD FOSSIL FOREST.

The sile of which was visifed at the Annual Meeting, June 20, 1877.

This fossil forest was found in the Parkfield Collievy, about one-and-a-
half miles from Wolverhampton, on the Sedgley Road, and is illustrated Ly
the small plan wnd seclion, with sketches of some of the trees found.

It was deseribed before the Geological Society in a paper on the remains
of numerous fossil Dicotyledonous Treey, in an onterop of the Lottom eoal,
by William Tek, Esq., F.G.8. It was alzo described by the late Mr. Henvy
Beckett, in the TI'roceedings of the Geological Society, 1845. PFrom the
latter paper a few parficulars are gathered.

"T'he coal heing extracted by “ openwork * the strata above the trees
were removed, but they attracted no altention ab firgt not being reeagnized
as fossil trees. They were all upright, and evidently grew on the spot.
They were as much as fowr feet in circumference and retained the rounded
form. The stumps wore perfeetly bituminised. The principle root
extended downwards nearly two feet, and others spread out to form the
broad base needed for support.  The trank and roots were covered with bark
half-an-inch thick. 'I'ne thickness of the bed of coal in which the stumps
wera found was only five inches. Beneath was the bed in which the trees
mugt have grown, composed of shale and fireclay. There were 73 trees in
a quarter of an acre as shown in the sketch. In & bed just below similar
tree remains are found in egual abundance.



PROCEEDINGE,

PARKFIELD FOSSIL ¥OREST.

Site visited ot Annual Meating, June 20, 1877,

— Hagrion.

——Plan.

—— Enlarged view of two stumps of Trees. —
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INK PHOTOGRAPH OF THE FOSSIL AETOSAURUS FERRATUS FEAAS,

Prosented by M®. (uariss COCHRANE, the President, af the Annwal Meeting ot
Dudley, June 20£h, 1877, Taken from a colowred Tithograph, given him by
Dr. Oscar Fraas, of Stutlgart.

The desecription of the Aétosawurus TFerratws Fraag, or Mailed Lizard
found in the sandstone, near Stuttgart, is a orief abstract translated from a
paper by Dr. Oscar Frouws, written for the University of lihingen. The
woodeut shows the quarry in which it was found, and the skeich plan above
it the position of the guarry, and the general hearing of the other plhces
mentioned.

On the way between Tiibingen and Stuttgart is to be found the forma-
tion called ihe euper Rocks, which form the upper portion of the New Eed
Sandstone; the Upper, Central, and Tower Keuper lying in regular
succession. The new sign-post in Degerloek, not fur from Stuligart, stands
in the Black Jura rocks, 470'7 metres above the sea. Five metres below 1s
the junetion of the Black Jura (in England cnlled Liag) and the Keuper.
The Vibingen entvance to Stuttgart iz 2641 metres above the sen level,
and is on Lower Kenper Marls, which extend 41 motres below it, so that
altogother the Keupers of Stuttgart ore 2562-6 metres thick. Where the rond
makes a turn towards Heslach, some light coarse granulons sandstone may
he seen on the side of the hill, which is the horiven of the central Keuper
high above the road. There, in the abandoned guarrics of the sandsione
the lakes of Degerlock have collecied. Further down the sandstones le-
come soft and friable. It iz in this soft sandstone that for 20 years past
in different places, remains of fish and saurians have been found, which
have with reason attracted very much attention from Palmontologiats.

The first traces diseovered in the year 1867 wexe the remaing of
dinosauriang. A short time after well-preserved fish were found of the
species semionolus, together with the stone kernels of motluses, which are
very nearly related to anodemfa and paludina. Chis precludes the idea
of arine formations, but peints rother to a large, v ground, rich in
marshes and pools of fresh walcr, in which cnormouns land lizards were
thriving under gigantic forns and shave-grass. Since those first discoveries
gearcely a year passed that did not bring to Jight some new, unexpected
results. Fortunately. the right man was found to save the speils, and this
was Dr. V. Kapit. Me was a zcalous and leamed collector, who knew how
to prepave the remains most carciully, and knew also how to spur on the
workpeople, rewarding them for ¢very small fragment they bronght to him.
In order to expoge the bones and teeth, he never used any other instrument
than a sewing needle, and each exposed part of a hone cr a tooth was
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I'KI ML OF THE POSITION OF THE QUAREY AND THE
OTHER PLACES NAMED.
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immediately sosked in thin cum water, and cavefully dried before the work
proceeded Farther.

The woodcut shows the quarry near Heslach, ont of which most of the
saurian remains were taken, In the face of vthe rock is a bed two metres
thick, where green marl comes in contact with sundslone, which hag pro-
dunoed the largest numher of remains.  Also single extremity bones, teeth,
and remains of skulls, show themselves in the wall of sandstone, wnd in the
overlying sand marl. The quarry remaing in ite essontial featores un-
changad from what is seen in the picture, and the struta are nearly the
same in the whole valley of the Nesenback.

Lust year several now quarries were openced on the right and left of the
high road at the Lor?ers of the village of Kaltenthal, which in the same way
as those lowor down e become good places of discovery for fish and
saurian remains, ospecially where the Elsonthal opens on the Vulley of
Nesen, the brow tho of hill being laid lare, with o rock face of 11 metres
expoged from top to hottom.

2 metres friable sandstone, separated by n parting.
1 . lenticular greensand, reddish sundy merl, and in it
the group of saurians.
,»  8oft white sandstone.
. red marl
5 . light sandstone strata, sometimes harder, sometimes
softer, and in the face of it Telodon.

1n

When working the five metre sandstone bed, which is quarried ns build-
ing stone and for Hoor sand, the workmen noticed in the rubbisk and in the
one metre lenticular marl bed, o number of light thin hones and aenles, the
colour of which showed clewrly against the upper rock. Like well trained
workmen they collected in the spring of 1875 most carcfully all the frag-
ments which came out on the breaking up of the rock, and brought them to
the long-Imown collecter of their spoils.  The rock was then taken out in
large clumps and put in a dry place snd the cleaning comincnced. Of
conrse it was not ab Lirst possible to recognise the interior of these clumps.
It needed one-and-a-half years of putient pains and most careful manipula-
tion, to remove with the ncedle the grains of sand one by one and cxpose
the individual specimens. [n such a manner this group of lizards has
formed a memorial of the production and preservation of nature, and also a
memorial of human skill in anatomieal preparation of the oldest fossils.

On a narrow swrface of not quite two sguare metres are lying 24
individuals of the same kind. Their natural position is not altered, and in

!
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the stone we have them before us in the same state as when they were
talen out of the ground, except that in order to economise space in the
Royal Moschm picecs of Llank rock have been removed hetween Nos. vii. and
viii. and Nos. xix., xx., and xxi., so that the group now occupies cnly 143
square metres, without altering the pesitions of the gpecimens.

The bodies of the animals were lying, as alveady said, in the lentieular
enlargement of the sandy warl in contact with the bed of sandstone, which
showed a cavity corresponding to the lenficular enfargmpent of the marl,

They were lying in g cavity or pool in the sand, fleating together in
contach, or overj:u: &nd:er each other juet as they eame, and as the hodics
placed themaselves by the currents of the water. In locking at some of the
animals onc could be tempted to dwell en the last moments of their life.
Nos. iv., v., and viii. are lying almost as it they were alive, with windings
of the head and tail, which indicate semc sudden action surprising the
animals, and yet the advanced state of maceration of the bodies does not
allow of the supposition that we have in these remnains the last expression
of life immediately before death. The arrangement of the remuing indicates
rather that they were driven into the watber, and that while they were lying
freely in that water decomposition of the body began, and the soft parts
putrefied, the ligatures dissolved, and the scales and hones began to drop.
Sone heads, ns for 1mstance No. x., have quite fullen to piecea; in others,
like No. viii., the lower jaw is loose, the maxillary bhones are wanling, and
the metacarpus and metatarsus are dispersed with the phulanges.

The preservation of these remains is very good compared with that of
other Trias fossils. All the hard parts of the reptiles” bodics, snch ag the
hones and teeth, are admirably preserved, so that polishing of the seales is
possible. The petrifying materiul itself is red or Trown clay iromstone,
which is found in large guantities in the central Keuper, and which passcs
over the sandstone, and leaves everywhere red stvipes and red stuing, In
the same manner cvery cavity of the hones, the under part of the scales,
every opening, every pore is filled with brown clay ironstone; buat the bones,
the bone skin, and the extromity bones or vertebrs: ave changed into
vivianite, a phosphate of iron of various shadss of bloe and green. The
ivon blue colour gives  still more life-like appearamce to the group, and
the more so because the hrown red of the iron oxide forms the back ground.
The colonr of the sandstone in which the fossils lic is o light grey, with a
tinge of green. In order to shew the natural colour as found, the sytist
hag tried to give that colour in the figures and huys indeed quite succeeded.
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ON TIIE BOTANY OF THE NEIGHBOURHOOD OF ROSS, AND THE
LOWER PORTION OF THE WYE VALLRWY.

By Mr. HoNwy SoUTHALL, wresented ab the Ross Field Meeting, September
18th, 1877. This paper was prepaved for the Severn Volley Notapralists' Ficld
Club, by whese permission i is prinfed end included in these Procedings.

In giving some acconnt of the more interesting plants to be found in
the above district, there will be no attempt to present un exhaustive essay
on the sulject, or even to furmish a complete list of its flora, but we shall
confine ourselves to a hasty sketch of what has come under onr own notice
in the course of rambles in the locality extending over a period of more than
twenty years. Many of these have been so pleasant and delightful that it
ig more thun possible that an undue partinlity may be shown to what we
shall be excused for considering onc of the most rich and varied in its
vegetation of any equal area in the United Kingdowm, viz., the Doward
Hills, Symonds” Yat, and the Coldwell Rocks.

In thiz locality, in a geological point of view, porhaps the most
interesting feature may be the junction of the Old Red Bandstone with the
Mounlain Limestone, of which latter formation most of the Crags over-
bhanging the Wye are composed, whilst larpe masses of conglomerate
obtrude in places from the hill sides occasionally forming blocks in the bed
of the river, where ne doubt they have rolled, when locsencd from their
former heds.

I mention this as explanatory of the character of the soil, upon which
8o much depends as regards the plants and trees growing on if.

Anocther noliceable feature of the neighbourhood is the large extent of
woodland and the lnxuriance and the great variety of the trees with which
the tops and sides of the hills wre clothed, in this respect presenting a
murked contrast to Yorkshire, where the timber, especially in Wharfdale,is
pretiy much confined to the valley, leaving the higher ground nearly bare.

Indeed much of the beanty and picturcsgueness for which thé Wye
seenery is so celebrated, particularly in Spring and Autamn is due to the
diffevent colors and foliage of 50 large w number of almost every kind of tree,
many appearing to boe indigenous to the soil.

Two or three varicties of the Oak are met with. Mr. Babington, how-
ever, does not admit lhat there is more than one species of Quervens in
Britain.

The beeches, sycamores, chestnuts, and birches attain to great size.
The large and small leaved varieties of the lime are scen growing close to-
grether.
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The Yew is vory abundant and seems to favour the ling of the conglome-
rute abrata.

The gonus Pysus is not only represented by the Crab 'Treo {Pyrus malus)
nnd the mountain ash (Pyrus avcuparia) but Ly the serviee tree (Pyrus Lor-
minalis) as well as the Pyrus scandice and Pyrus lotifolius, and the white
benin (Pyrus orin) remarkable, not only for its buanches of white Tlossoms
whon in flower, and of berries when in fruit, but for the whileness on the
under sides of its seft and downy leaves, which when shaken by the wind
yresent quite a striking appeavance.  The sloe and bullace (Pruans spinosa
and iasitilis) the dwarf and wild Cherry (Prumus cerasus and anviwm} arve
common, but the bird Cherry (Prunus Padus) is very local. The two Buck-
thorns, (Rhumnue calharbicus and frangulo), the spindle tree (Buonymus
Ewropeus), the dog wood {Curnue ssnguines), the Guelder Rose (Fibur-
nan opulus), and the wayfaring tree (Fiburnum lontena), together with an
almost endless varicty of Rozes and Rubi (amongst them sgome considered
very local by Mr, Baker), these with the black and red Bryony (Tamus comi-
mais and Bryorie dicicn) the Hongysueklé and the Elder, of which three
separate kinds may be noticed, of which the Danewaort is most curious—are
specially ornamental either from their folinge, fruit, or blossom. And if we
add the poplar and witlow, the former often filled with mististos, and the
latter with ifs never ending varieties, puzzling even those who have made
them a life-long study, together withthe common and Wych Elms, the Ash,
Maple, Alder, Hazel, and Huwthorn as well ag the Scotch, Spruee and Larch
Firs, we shall have made a considerable selection from our list of Forest
Trees.  And now whilst on the subject of woods we may inquire what forng
und othexr plants are to be found growing in them. Not to mention par-
ticulaaly those which ave almost universal, such as primroses, ancmones,
blue bells, &ec., we may note the cow-wheat {melampyrum pralense), the
wood samicle (Sanicula Buropea), the swect woodraff, wood Betony, the
Lunle, fovslers, borreri, and pilosa, three not very common spoecies of the
wood rush and the Spurge (Buphorbio amydeloides) as almost everywhere
vxeeodingly abundant, The Caper 8puvge (Buphorbia lallyris) has been
Fuiund recently near Welsh Bicknor, and the only locality in Britain for the
Fuphoybin Slricta is near Tintern.,

The wood laurel {Daphne Lawrcola) occurs frequently, The bear’s foot
(Huflehorns wiridis), with its handsome digitate leaves and green flowers, is
found in one locality only. The setterwort (Helldhorus foetidus) grows in two
1 threo places, some very fine plants of which have heen seen this year.
4 haly of the valley (Conwellario majulis) and the Solomon’s senl (Poly-

<t pudfiflerum) in two or three places only. The herb Taris, plentiful
s adew loenlilios, bub rather shy. The barberry (Barberis vulgoris) and the
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box, also searce. The columbine (Aquilegic vilgaris) is another interesting
plant, and one of the commonest of all is the travelley’s joy or honesty
((lematis vitulbz) covering {he hedges with itg feathery masses. The two
periwinkles, vince mejor and minor, several of the orobanehes or broom
rapes, with their hrown, weedy, withered-looking flowers, and parasitical on
the roots of haszcl, the singulur tooth-wort {Lathres squamaria), and under
the beech trecs occasionally in antumn, the yellow bird’s nest (Monoirops
hypopitys).

'I'he leaser winter green (Pyrola minor) very shy, bub very graceful, and
neur it the pretly little Rubus soentilis are to he found at the Wynd CHff, as
well as Sedum vupestri and Snwifrage hypnoides. The wild letbuce (Loctuca
virosny grows on Doward, as well as the small feascl, or shepherd’s rod
{Dipnews pilosus). We have aleo a fair aprinkling of orchids, The fly, frog,
and bee orchis ave abundant in some years, while in others scarcely to be met
with.

The butterfly and bird’s nest ditte are gencrally very plentiful. The
true Q. Bifslia, however, is only found in o place or two, as likoewise the
pretty Little ladies’ tresses (Spiranthes aulumnalis). ''he Hellchormes,
Cephalanthere ensifolin, and grandilore, and Epipoclis ovelis are guite rare,
and found only occasionally.

As anillustration of the curious way in which crchidaccous plants spring
up suddenly in fresh spots, we may mention the finding near Bromyard a
faw years ago of Lhe Epipogon aphyliwm, which has never before or since
been gathered in Dritain.

In addition to the ahove we may include the aromatic ovchas-conopsea,
the rare pyramidelis with its beautiful cloge crimson spike, alse Orchis
ustwlata and latifolia. One other scaree plant may be noticed as growing
very sparingly in one spot, on a very thick part of the wooeds, the
(ynoglossum montanem or wood hound’s-tongne, the other species being
particularly common.

Abhout 27 species of forns (net including the minor vavieties) are to e
found round Ross, that is if we extend the houndary as far as the Black
Mountain, where the Asplenium viride and Adspidium Thelypteris are both
found.

'The Royal fern, 0. regalis, however, can scarcely be suid to grow now, as it
appears to have become extinet, one ludy in her zeal {as it is reported)
having sent a wagon to transplant it to her fernery.

Fragilis was plentiful a few years since on the Coldweli Rock, but is now
nearly gone. Robertionwm or Calewreww, the limestone polypody still
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alnanlint, although a very good locality has been temporarily destroyed Iy
vailwny quarrying.

The sweet-seented &wvla has hitherto only been found very scantily
growing under the bage of a rock, The adder’s tongue and moon-wort,
hoth grow near us. The “ cak** fern iz plentiful on the borders of the
Porest of Dean, hut the ¢ beech * fern much more rarely. Perhaps in few
phwees do the < hart’s™ tongue and other commoner ferns grow in greater
profusicn or strength than in our woods. Several rare grasses are met with,
such as the Browus erectus, Melica sodans, Hordewm sylvaticum, Alovecurus
Sidvns, Bromus secolinis and velufinus, Brachypodivia pinaatum, Calamintha
rpigejos, or the wood reed, &e., &e. The * drunken darnel,” as it used to be
ealled (Folivin temulentum) the only poisonous grass in England, sometimes
comes up in the rectory glebe near Rogss.

We have also the Gagea lutea, or yellow star of Bethlehem, apparently
wild ; the other species Ornithogalum sutans and wmbellatum heing apparently
garden escapes. The evergreen alkonct (Anchuso semperoirens) wilh its
intengely blue flowers, and the Deptford pink (Dimnthis armerin), are both
vood plants.  Then of plants used for medical purposes, in addition to some
before numed, we have the Digifalis in profusion; the deadly nightshade
(Atvopa belladonna) with its potato-like hanlm, ita dull purple flowers and
black eurrant-like fruit,

The Flecampane {Trule Helendum) with its sott downy leaves, two feet
Inng, and itz large sunflower blossoma. The Henbane (Hycscyomus wiger)
searee and uncertain in its growtl, The mother’s wort, ar as it is ealled
iy the villagers « the Hand of Glod ™ (Leonurus cardiecn) a plant held in
aveal veneration by some. The colckicum, valerion, and gentien and many
olhera.  The Valeriana vubvra is very fine on the Chepstow rocks, where a
white varisty also occurs.

And now, as we have pretty well explored the woods, let us take a peep
al some of the projecting ledges of limostone rock, and we shall find in very
enrly spring the Cover clondesting, montang, and digitate, and the Hutchinsio
privew or roek cress, all very scarce plants.  Later on, the pretty little drop-
wort {Spiree flipendula), the rock rose (cistus Helionthemum) und a pro-
fnsion of Gevanium senguinenwn, sometimes quite a splendid sight, ns also the
linse-shoe veteh (Hippocrepis comosa}.

Wiuler plunts are perhaps not quite so numerous as some other kinds,
teoan the comparative absence of bogs and wet places.  We ean bowsl, haw-
ever, of upretly large variely. The arrow head, flowering rush, are hoth
fontanl in the Wye, and on its banks.
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The celery (dpium graveolens), meadow rune (Thalictruwm flavum), the
purple lovse strife (Fythrwm solicaria), the yellow ditto (Eysimachic vulgivris),
the large Campanule Tolifoliv, also C. Pafulo and rapunculus.

We have also the bog bean, bog asphodel, sun dews, butter wort,
mare’s tail (Hippuris vulgaris), cotton grass (three specics), eguisetum,
und chara, &e. Also a considerable number of maritime plants on the tidal
hanke of the river, which arve scarcely worth mentioning. We must not,
however, forget onc relic of monkish times, found in the meadows near
Tintern Abbey. The purple goat’s beard, or “Go to hed at noor” (Trago-
pogor porrifeling), so called from jts shutting up after mid-day.

But we have already extended our ramble far cnough, and, fearing
we may have tived you, have only to offer our humble apology.

ON THE CONTENTS OF A HYZNA’S DEN ON THE GREAT
DOWARD, WHITCHURCH, ROSS,

Fisifed ol Pizld Meeting, September 18tk 1877 being setract from description
vead af Edinburgh, 1871, by the Rev. W, 8, Svmownps, F.G.8.

The following is the order of deposilion of maberials in the cave known
as King Arthm’s Cave:—

1. Fallen debris containing Roman pottery and vecent human bones.

2, Cave-earth, No. 1, threc feet thick. Flint flakes and a {lint knife.
Cores of chert and Silurian quartz rock. Tecth and jaws of Felis
spelwe, Ursus speleus, and Hymia spelen, Blephas primigenius,
Bhinoseros lichorhinus, Bgwius fossilis, Myaceros hibernicus, and Cervus
tareudus.

3. 01d river-bed of red sand and Wye pebbles from the Silurian rocks
cf Rhayader and Builth, three or four feet thick.

4, A thick floor of stalagmite, on which river bed vests.

B. Cave-earth, No. 2. Several flint fakes, with abundant remains of
Cave Lijon, ITymna, Rhinoceros, Mammoth (three sizos and ages),
Irish Ell;s, Horse, Bison, and Reindoer.

The Wyc now flows 300 feet below the ancient river deposit of sand
and peblbles.

- In the lower eave-sarth are agsociated the relies of ancient mon and the
cztinct mammalia ; and the author expressed his conviction that there ave
no better authenticated evidences of the antiguity of man in the records of
cave-history.
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THE BUKTER CONGLOMERATES OF CANNOCK CHASE.

An Address by Mr. W. Monyweux, F.G.B,, et the Field Mecting ol
Hedpesford, October 8th, 1877,

The sources, agents of distribution, and general history of those enor-
mons nccumulations of gravel which aconpy the middle of the lower division
of the New Red Sandstone in Briligh geology offer a field of great and re-
markable interest for the bona fide investigation of the © working man’ in
goological science—a field, it may be rvemarked, all the more attraciive
from the fact that in addition to its richnesain organic remains, enclosed
in fragments of rock derived from the strata of an earlier and varied origin,
the muoltitudinous chavacter of ite mineralogical comstituents, and the
wonderful regularity of ite composition, it presents itself for exploration as
one of the greatest and the most negloeted of the many unsolved problems
in physical geology. It is certainly a singular, and to a certain extent un-
vxplainable, circumstanee, that this latter should be tho ease, but there is
no question of its correctness ; and taking the conglomeratos in conjunction
with the other main divisions of the Triassic series there is no other forma-
tion in English geology so little understood, so little appreciated, or treated
with so much indifference as this. It is true that its superficial areas have
boen laid down, and in the main, without doubt, correctly ro, by the efficers
of the Geological Survey ; and Professor Hull has placed on ‘record his
opinion that the source of the pebbles of that sub-division upon which we
nre now standing—the Bunter Conglomerates—is the conglomerate of the
0Old Red SBandstone of Scotland, while the late Dr. Buekland, and some
others of the older school,and the fathers of English geology, have nob
hoesitated to name the Tickey Hills ag the source of the quartzites of which
the pebbles are largely composed; but beyond this, and the thicknesa
wltnined by the group in different districts, und their assumed thinning out
to the sonth and south-east, there ig, I think, nothing submitted which can
he sccepted as offering explanatory evidence in regard fo the gensral
history and condition of a series of deposita which occupy congiderably
mure than one-half of the surface area of this county and many hundreds
of gquore miles of contral England. The disseotion, rock by rock, stratum
hy stratum, and fossil by fossil, which all other of the exposed surfaces of
uiratn bolenging to the different bhorizons of the geological record undergo,
not by one, but by many, by multitudes of eager investigators, is entively
wnnting here; and the origin of the red marls, the saline and gypseous
mnlorinls with which they are go thickly permeated, of the snnd and marls
anid polides of the Waterstones, and of the gravel of the Buntoers, and the
physical conditions under which they are deposited, ave guestions upon
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whick no answer is seriously or practically attempied, or a concentrated
effort made to elucidate or enlighten. It ig, of course, an argnment of some
weight, and may possibly help to give the solntion, that there is apparently
a remarkable pageity of the remains of contemporaneous arganic life in the
whole of these deposita—a paneity unparallcled in any other series of sedi-
mentary and unaltered rocks of which the crust of the earth is composed.
L say © apparently,” because, up to the present time, the known list of
Trinzsic fossils is exhausted by the fragmentary remains of a solitary fish;
the bhones and foot-prints of a few Batrachian reptiles; a shell; a few
specimens of a bivalve crustacean ; and the remains of o seanty vegetation.
But, may I remark, was there not a tims, a long time, during which the
01d Red Bandstone wis held as equelly, or really more, unfossiliferous?
And further; does-it not seem contrary to the operationa of Nature in
woulding the framework of the earth, that, during a period in
which the construction of ome of the ribs of that tramework, folly
8,000 feet in diameter, wns effected, there should have been so faintly,
%0 meagrely typieal an accompadiment of the existence of those
forms of animal and vegetable life, by which it was so profusely
preceded snd followed P Why, it may be asked—bnt the guestion
is not that of a seephic, it arises in the submission of an unlram-
melled reverence—should there be this assumed hiatus, the death-
plague in the womb of organie life, when there were land and air and seas
and rivers for the advent and multiplication of organic beings, as in the
previous and sabgequent ages of the earth’s history ? Tt is, one need not be
told, an admitted principle with séme, that during the successive stuges of
the eurth’s formation, theve ceeurred gndden terminations of cevtain specifie
forms of life, and, the as sudden advent of others. If this were so, Lthe
ehange must have been brought about under conditions which admit the
applieation of a miraculous creative action ; but I venture 1o think that the
generic and specific dissimilarity which characterises the animal and
vegetable life of the great Carbomiferous, and so-called FPermian systems,
and those of the Lins and Dolite, will not need this interpretation. The
time may not have mrivea —at least the necessary evidence is not forth-
coming—for the true explanation of this singular phenomena,—this
singular, and now mystericus, break in the order of suceessive generations ;
but it will come some day ; the gulf will be bridged over; and the connec.
ting links by which it will be effected yot lic hidden within the geological
horizon of thess Bunters which yawn around ws, awaiting, let us hope, to be
exhumed by,—and to endow with a lasting name,—some happy member of
the Dudley (teological Society, or the North Statfordshire Naturalista’ Field
Clah. Now, I will ask you to look carefully at, and to examine closely, the
magnificent section opened up betore us by the excavations for the reserveir
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of tho South Staffordshire Waterworks Company. The same is unique of
its kind, I know of no other, and I think I may be certain that upon no”
previous occasion have eo many superficial feet of the Bunter gruvels besn
Inid bure so decply and so unifermly in this country. There are, however,
devper, fincr, vertical seclions elsewhere ; and I shall have much pleasure
in pointing ont one—the best I know—of this deseripfion—a ballast-pit by
the side of the railway on our road to Rugcley, and which in that respect is,
I believe, unparalleled alse. We have, therefore, on the occasion of our
visit to the Chase, the oppertunity of studying in detail the two largest
artificial excavations ever made in these deposits; and, may I express the
hope, of making ourselves as thoroughly, as the time at our disposal will
permit, acquainted with their general and specific features, and of gaining
8 more or Jess sound, but unsatisfied, knowledge, even if it be only frag-
mentary, of their curions and undeveloped history, You will perceive, in
the first place, that the beds are us nearly as possible horizontal—if there
be a dip at all it is & westerly one—relisved here and there by a carrent or
false bedding, and made up of pebbles of difarent sizes, varying in weight
from belween 40 and 50lbe. to a grain.  Occasionally the gravel is inter-
gected by longer or shorter wedges, or intercalalions, of coarse open beds
of sand or friable sandstone. red, brown, yellow, white, and variegated in
colour, and sometimes free from, at ethers sparingly charged with, small
pebbles. Every pebble in the section, whatever its size, composition, or
shape, is more or less rounded; there is a tobal obliteration of angularity.
At times they are loosely packed and sasily disintegrated; at olhers they
are cemented to asbate of extreme conglomeritic hardness by carbonate of
lime, silica, irom, or manganese, and, net unfrequently, where loosely
Ledded, especially if there he the least figsure, they are coafed with a red
marly paste. As a rule, however, they are remnarkably clean and free from
cxtrancons or carthy natter ; and this condition, while affording the cleareat
cvidence of the extraordinary amount of washing to which they were
subjected at the time of their deposition, places them first on the list of
wator-bearing strata, as a source of supply, the best adapted in every
respect for human consumplion. The conglomerates of the Chase vary from
260 to 300 feet in thickness ; they are overlaid by from 20 to 60 fret of
rather coarse variegated soft sandstone, containing, occasionally, a few
pebbles, and showing much false bedding ; and they are anderlaid by from
16 to 0 feet of conrse white or yellow sandstone also spotted with pebhles
itnd false-bedded ; and lying on this, the eastern side of the district, directly
upon eoal mensures; and on the central and westerly portion upon thin beds
wf red nnd purple clays, the troe horizon of which I need not stop here to
thimsuma,  'Fhe totul aggregute thickness of the Buntere—the upper, middie,
and lowor divisions of which are, as will be recognised, represented in the
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distriot—is therelure abiout 400 feet. = Now, whether you cxamine the
section before you, or any vthor where the Bunters are exposed on the Chase,
the deseription I have given will apply there as fully as here. T must,
however, add that if one thousand different shafts were sunk on any part
of the Chase at that number of pointe, removed only 30ft. from each other,
and carried downward through the bed, the details of no two sections
would correspond. There is the greatest irregularity in the disposition or
arrangement of the deposits of the conglomerate division, and yet in their .
general features, in their lithological aspect and condition there is »
regularity, & uniformity so distinet and intelligible, that no one need be
vory deeply read in their peculiar litcrature to be able to recognize, after
but a brief examination, the position they ocenpy in the geological secale.
Well, of what do these prlybles consistF  Speaking in general terms, they
are found to be composed of typleal, and very largely indeed of individual,
spcci;mens of the majority of rocks which enter into the compesition of the
crust of the earth, up to, and including, the Millstone Grit; but itis a re-
markable circumslance that, considering the enormons amonnt of denuda-
tion to which the Coal-measures were subjected before the deposition of
the Buntfers, and the fact that they are over a very large avea certainly
rlaced in direot contact with the unconformable cdges of every conl seam,
band of ironetone, and other beds of which the Coal-mensures are composed
throughout their entire thicknaess of at least 2,000 feet—ib is & romarkable
circumstanee that, go far as my experience goes, no traces whatever of iron.
atone, peldon, or other hard and resisting material of the true Coal-measure
groups have ever heen found in the Dunter gravels. The more numerous
pebbles are quartzites, and these, which are composed of every colonr and
variesy, nake up at least 40 per cent. of the entire mass. Sandstoncs, both
in a crystallized and non-crystallized form and of every degree of texture
and hardness, coma wext, and represent fully 20 per cent.;and then come
in greatcr or less regularity the limestones and cherts of the Carboniferons
sories, followed by indurated marls, trappean ash, pudding-stone, porphyry,
felstone, schist, slate, jasper, Lydian stone, cernelian, chalcedony, agate,
and, more rarely than all, granite. Many yenrs ago, so struck was I, and
interested, in the great variety of pebbles produced by these deposits, that
I made a collection of them, and they wumbered considerably over a
- thousand specimens, Many of the pebbles, especially the agates, jasper,
carnelian, and chaleedony, are really beautiful, end in the hands of the
lapidary, as [ have often seen, become gems, or, at any rate, stones well
worthy their uge in bracelets, brooches, and for other ornamental purposcs.
T once found a small emerald ; and, in fact, there is no reason to
doubt the occurremce of a great numhber of rare stones .of this
deseription in the conglomerates. This, however, is by no means a
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modern discovery, inasmuch as Plot, in hig * Natural History of Stafford-
shire,”” written nearly 200 years ago, entered into an elaborate and
enthusiastic deseription of the precicus stohes found on the Chase; and
coming to our own day, the Huntington gravel-pits have acquired fame-—
nt least, locally—ons a *“ diamond field,” quartz crystals of some valoe and
frequency being there obtainable. Now, with regard to the general appear-
ance and condition of these pebbles, there are two or three pointa of peculiar
interest, and to which I will asgk your attention. The first, and the more
striking is this :—The presence upon the surface of almost every pebble in
the entire series, whatever its size and composition, of one or more spobs,
or pit-like indentations. In the quartzites and erystalline pebbles the spots
are white, and very superficial ; and in the indurated marls, sandstones, and
sowe others, they ure cup-like depressions or indentations. Thiz is a cha-
racleristic of the Bunters, which I have not known to exist in any other
gravels or Conglomerates in the geclogical scale. It was, I helieve, once
the opinion that these marks were of chemical origin; but, if anyone will
take the trouble to detach a few pibbles from the face of any guairy in the
eonglomerates, it will be found that the exact points where the white spots

or indentations exist, are in divect contact with so many different other
pebbles as there ave-spots or indentations. Their ovign is therefore not
chemical, but mechanical. If, however, they ave mechanical, to what ope-
ration must we look for their origin? If the pebbles had lain perfectly
gniesoent there conld have been mo abrasiom or pressure to produce them,
any more than with the ordinary gravels of the boulder clays and others;
und I think, therefore, that we have here another field for inquiry as to at
what peried, and under what conditions these litile, but wondexfully sugges-
tive, punctures, were produced. My own opinion, but it is, of course, open
to correction, is that they were produced by the oscillating movements of
the earth, but at no one particular epoch or period ; that, asthe Bunter con-
glomerates show themselves to have been deposited under the most turbu-
lant and stormy cataclysm on the geological record, go have they, as is evi.
denced in the position, of their present surface exposure, since been subjected
1o a greater amount of displacement, upheaval, depresgion, and other dis-
turbances, than any other gronpa of rocks which enter into the composition
of the earth’s surface. 'To cxplain this anomaly fully would be going into
o matter unintended on this occasion: bub geologiets will have no diffeulty
in secing at once the force of the remark, and, in boaring me ont, that the
fluntor area, although in the aggregate so broad and extensive, is essen.
tiully ono of disturbance, faults, and confusion; and the ramge the con-
glomerates so happily occupy on Cannock Chase, iz one of the largest, if
nol the largost, unbroken, uninterrupted superficial areae of thosa depoeaits
i England.
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Another point ix the Llanched or burnt appearance of the yreat majority
of the earbonifcrous limestones and cherty pebbles, and the decomposed
stule of the granitc and the agntes. Thesc latter are a study in themselves,
and afford one of the most intercsting examples it i poasible to have of the
delicately beautiful process of mincralogical consiruection ; and explain, in
the simplest manner, that those almost invisible lines peeuliar to the petri-
fication of agates, are lines of lamination ; and of which the lumine may he
disgected as readily and disticctly as the coats of an onion. Now the
granites, limestones, and agates are composed of substances which would
naturaily be she first to suffer from, or be effected by, extreme heat; but
whether, the condition I have described be due o heut, or parely chemical
setion, T will not now gtop long to inguire. The fact, which is an interest-
ing one, will, I have no doubt, attract the attention it deserves; and, In all
probability, many will be disposed to hold that heat may have had, or did
have, a great deal to do with the operation. Perhaps the conglomerates
had something more certainly penetrailing than sea water, and more
effective than the atmosphere, to have produced so decided and isolated a
chunge in the limestone and felspar. But, if heat was Lhe agent, it was
applied, or the pebbles were subjoeted to it, subseguont in time to their
detachment from the parent rock. Now the only evidenee in the con-
glomerales which bearg in the leash upon the theory of heut, as huving
played any appreciable part in the disintegration of thesc peblles vonsists
of rolled fragments of trappean and felspathic ash. Thelr prescnee in the
Bunters is curicus, and their condition and general character, of more than
common interest, They occur in great numbers and varlety, and may
easily be known by their steatitic or soapy appearance. Will you allow me
to add, in parenthesis, that I havce on another occasion adverted to the
wxtensive copying of natural forms and compositivns by the mannfacturers
of articles in daily use. DBub, except as “mottled.” I do not know of any
“moaps’ the colour or comyposition of which bear the least resemblance to
those fragments in question. ‘l'hey, however, offer o souree {rom which the
most attractive combinations of ecolour and material may be obtained, and I
can confidently recommend them, for this purpose, to the notice of manu-
facturers of that nseful compound for the toilette—fancy soap. If this
mineral woere found intersecting the gravels, in veing or dykes, or intruding
or spreading in a definite sheet amongst them, it would, of course, be
apparent that it was infroduced, either contemporarily with, or subsequently
to, the deposition of the cenglomerates in their present, or some former
position, and in a state of fusion, but thiz could not by any possibility have
been the vase, because every pebble or fragment of this character, bears
exactly the same rounded form, produced by the samo process of attrilion,
a8 its neighbours, and, from their general admixtuyre, must have e sub-
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jected to a common process of rolling, 1t is, indeed, curicus, that the
majority of these pebbles are so soft, that,on pressurc between the fingers,
they crumble to powder, o, become thorcughly disintegrated, a condition
certainly not dua to existing atmospheric action, inasmuch as they cxhibit
the same condition in the newly opened face of the guarry as ir the deep
exeavation of a shaft, and which is scarccly likely to have been the caseat
the time they were originally mixed with the other fragments of the deposit.
The locality of the sources of these ashes, like that of thefossils and othor
rounded fragments, is a subject which, go far as my informution leads me,
is a thoroughly neglected one, and yet L am sure [ need not add another
word to impress deeper npon youits extreme interest, and the importance
it assumes as a question of physical geology. There car be no doubt what-
ever of the great and important part taken by voleances and voleanic action
during all ages of the earth’s history in providing material for its wondrous
crugt; but I do not think there is any chance of heing able to add to, or
intensify, this interest by associating the time of the intreduetion of ‘these
trappean and felspathic ashes with that of the movements which produced
the basallic columns of Powk Il und Rowley, or those remarkable sheets
of green rock which are too lavishly spread over and between the coal
meusure strata of South Staffordshire. These were, I think, of post-triassic
date, and formed a portion of a series which had a great deal to do with the
elevation of those tracts of eountry that now constitute the coulfields of the
Midlands. While upon this subject I cannot but express the conviction,
entertained by others, no doubt, g well as myself, that not only were those
movements post-triassic in point of time, but that it is to a post-secondary
pericd we may determine the action of those degrading aud denuding in.
fluences by which {he present conteur of thiz puart of the country was
principally cffected ; and of which there is confirmatory evidence in the vast
accumulalions of TLiassic, Qolitic, Chalk, and other Secondary rocks, which
fill the valleys, ard cover, in preater or less thickness, the surfuce of the
country, The evidence as to the period of the voleande action, the material
of which has 3o largely contributed to the composition of the Bunter gravels,
is by no means so clear. From the rolled condition and uniform admixture
of these pebbles with the gravels over the entire area of their occurrence in
the Midlands, it is indisputable that tke sources are far away from the
place where they are now found, and it does not require any support
from the fact of the absence of basalts, trachyies, or greenstone
from the Bunters to demonstrate their independent origin, The
unie currenls which brought the Silurian, Old Red Sandstone, and Carbon-
iferoun fragments, brought these also, and they may be as ancient in nge,
il v varied in orvigin, as tho oncor the other. OF onc thing we may be
sortubn, thut they are in no way associated with, bul are antooodent in point
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of time to, the coal meagure perviod. T now come to a more eaptivating but
equally important subject—namely, the fossils eontained in these conglome-
rates. We have all of us experieneed the pleasure and interest which
attend the sudden Daring to the human cye of the fragmentary remuing of
anima's and vegetables, which existed in the far-back and unfold ages of
the earth’s history—ages reckoned, it may be, not hy hundreds or even
thousands. bul miilicns of years, and of which the fossil shell, coral, or plant,
offer the concentrated, and,if speechless, unimpeachable record. When
fossils are exbumed from rocks in sibu, they index the fact that these at
least thus remain in the place where they died nund became embedded in the
accemulation of mud, gand, or lime deposited by the waters of the sea, lake,
or river in which they lived, These, in this position represent one horizon
of geological action, one zone of life, as delerminate and eharacteristio of
the period to which they belong as it they were living to-day. Ti is tolally
ditfevent in regard to the fossils found in the gravels before us.  They have
not been exhumed from their parent rocks by human hands nor by human
agenoy, but have been hrought miles and miles by the guiding currents of
atempoestuous sen; and shells and corals lie commingled in one common
mass, which lived at timesand places separated hy cpochs of time, and teus
of thousands of feet of strata, and passing downwards tfrom the Carboni-
ferous Limestone to the Lase of the Siluriuns. T have already referred to the
published opinicn as to the probakle source of the conglomerate ; and so far
as [ am aware, the only allusion beside the notice printed by myself is that
by Professor Hull, whose list is exhausted in a fow specimens of *“serow
stones’ in enecrinital limestone. I have only to draw your altention to the
remarkable and inlercsting collections cxhibited to you to-day by Mr. Beale
and Mr. ITawkins, and wll of which were obtained from the site of the resex-
voir, toconvince yoaab onee of two things—namely, of the exceedingly
suggestive character of the number and variety and the geological import-
anee of the fossils themselves; and also of the evidence they afford of the
apparent neglectof the interesting details contained in these deposits hy
physical geologists. Ta the late Mr. Jukes' © South Staffordshire Coalficld,”
there iga description of a Permian breceia at Frankley Beeches, and, from
the fossils found embedded in fragments of the rocks of which it wus com-
posed, the late Mr. Salter compiled n list of no less than sixteen genora
principally of shells and corals, all of which ave commeon in Caradoc and
other Lewcr Bilurian rocks. 1t is, therefore, difficult to expla’~ywhy the
presence of fossils in the Bunters, many of which 1 shall show waore apucifl-
cally identical with those deseribed by Salter, should have been overlookod
in the published Memoir of the Survey; especially as tho same renson for
the promincnt notice they obtained at the hands of Professor Rumscy and
Mr. Salter—namely, the determination of the situation of the paront rooks,
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and the means and direclion of the course by which they were transported
to their resting place—was fully as eritical and iwmportant in affording o
¢lue Lo {hegouree of the Bunler gravels, or, at least, of the sitnation of the
rocks from which they have been, both largely and mysteriously supple-
mented,  With regard to the oceurrence of volled fossila in Bunter gravals,
[ would remind you that they are not confined eithor to the present excava-
tions, or even Cannock Chose. They occur in equal numbers and varieby,
as I can testify from my own personal knowledge, over at least the greater
part of the Midlands ; and no gravel-pit opened in them fails to yield speci-
mens of hoth Silurian and Carboniterons age. 1 may, Thope, be excused for
introdueing myself in connection with the matter. In 1860 T published a
work which contained a list of the fossils then inmy colleetion, and all of which
I had obtained from Bunter gravels—" Durton-on-Trent: it History; its
Waters; and its Breweries,” p. 160. 'T'he authenticity of the list is guuranteed
from the fact that the whole of these fossils were deteimined for me by the
late Mr, Salter; and of which I have the pleasure to submit a copy.

TIST QF FOYYILE FROM THE BUNTER (ONGLOMERATES.

BILURTAN.—DAY HILL SANDSTONE GROUE.
Pentamerus oblongus, rare. Orihds elegantule.
. lens, rare. ! Holegeo.
Holopella obsoleta.

Palwocyelus propouiis.

Alrypa Remisphericn, plentiful, \

. relicularis, var. |
Bypirifer crispus, and trapesoidalis. Haulysites entenulotus.
Strophomena depressa,

» cOPIEsIa, . vay. crenulalo.

Pebraia subduplicate.

Phocops Weavert.
Tentaculites Anglicus.

Vs pecten.
Plevinen demissa.
Buompholus sculptus,

MOGNTAIN LIMESTONE.

Petertocrinus crassus, and other Producle semireliculale.

species.
Khodocrings.
Actinocrinus,
Plalyerinus,
Lithostrotion irvequlare, and
Mertini.
Michelinie megasloman.
Zuphrentis, 2 or 3 specimens.
Syringopore veliculate.
Fenvaletle plebeia,
I'hidtipsiu, purt of tail.

Producta concinna.

s wmesoloba ?
Streplovhyncus crenislrie, 2 vur.
Spirifer trianguleris,

> bigulcatus.

. ectoplicatus.

»” glaber ?

Chonctes variolate.

” Hosrdrensis,
Denbalivm ingens.
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Now you will notiee that the list comprices fourteen genern, and twenty
species of fossils of Bilurian age, many of which are specifically identical
with those in Mr. Beale’s and Mr, Hawkins' collections, hut which contain
some that are not mentioned in the Yst. They correspond more with the
May Hill Sandstome group, and, probably, have a commion origin. It is,
however, u curious fact, nnd, by analooy, an imporiant one, that the matrix
of all the Silurian fossils eonsists of sandstone, which is, in all probability
derived from rocks occupying the different marging of the Silurian system.
It is not necessary, nor is it myintention, to dwell upon this fact on this ocea-
sion, but merely to draw attention to it. There is, however, one point to
which I wonld invite your notice, and that iz the striking diflerence in the
number of fossils of the Carboniferous lLimeslone obtuined heve and else-
where, as contained in the list—which in the lccal eollestion is confined to a
fow corals and encrinital gtones, or gerew-stones, (the =<8t Cuthbert’s beads™
of Bir Walter Scott’s poems) wherens the list shows no lesd than six-
teen genera and twenty-five specics. T am disposed to think that their ab.
sence from the local collection iz not becanse they do not cxist here, but be-
cause they do not happen to have been noticed. Of course it is not to Le
expected that there would, under any cirenmstanees, be a large, or even
moderate, accnmulation of arenaceous. pebbles of the Carboniferons Lime-
stone scrics ; hut there are fossiliferous sandstones in the wpper division,
and whaicver the explanation which may be ventured, the fact remains that
the carboniferons fossils here are exelusively embedded in limestone or
chert, and those of the Silurian series exclusively in sandstone. Some five
or six years ago I set myself to ascertain it any additional Light could be ob-
tained in clucidation of asubjeet of so mueh goological interest, and which
bore so dircetly upon the question of the physical condition of the sufuce of
the earth—that is the surfaces then exposed to the aclion of waler, or which
formed land in the central poxtion of what iz now England, prior to and
duoring the earlier portion of the time occupied in the deposition of the
conglomerates whose history we are now cousidering. What I was anxious
to discover was whether throughout the entire thickness of the gravels it
was pessible to trace any definite korizon—any murked line of demarcation
hetween the occarrence of the Silurian and Carboniferous series of fossils.
8o far, however, as my evidence leads me, there ig neither the one nor the
other-—neither in regard to fosgils nor rocks is there the least distinetion.
They arc so thoroughly and cowpletely intermixed and thrown loguther
from top to bottow, that there is no possibility of separating them, and the
hope T had long formed of being able to obtain from the pebbles evidence
of the direction of the curvents, and the situalion of the parent rocks, by
and from which the material of one set of beds had bren derived, became
cngulfed in the chaotic confusion of the magses of pebbles themselves, [
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have, however, lemrnt something by the investigation, and that is that
while it is possible that certain portions of the now exposed area of Carbon-
iferong, 01d Red Sandstone, Silurinn, and other strata, may have furnighed
some of the pebbles and fossils of which the Bunter conglomerates are made
up, the great bulk of the depesits was obtained from sourscs the sifuation
of which is more or less problematical, and certainly unrecognisable from
the existing phyaical condition of the earth’s surface. While, however,
admitting the reasonableness of the conchision arrived at by I'rofessor Hull
ag to theé Old Red Sandstone of Bcolland having contributed a contingent of
the quartzose and some other pebbles, the remaindex of the depesit, equal to
fully one-half, is composed of rocks und fossils entirely unconnected with
the Old Red Sandstonc, and belonging to formations which both preceded,
and suceceded it in point of time, and, therefore, certainly had no part in
the economy of the one, and almost ag certainly, for other reasons, in that
of the other. These are the ordinary conditions, the history so far as I have
been able to decipher it, of the Bonter conglomerates of the district. The
subjeet, however, is by no means either exhausted or its inlerest monopolised
by the inquiry. There is, however, ane, and that a most remarkable circum-
atance, connscted with these deposits, to which I will only briefly refer ; and
that is the occurrence in them of both copper and lead ores. T have already
desoribed the character of the ores and the manncr in which they oceny
(- British Association Report, 1872, p. 116. Geslogical Wagazine, Janunary,
1873} ; but o far the only two points in the Chase wherc they may be seen
are the gravel pits at Huntington, where 1 first disoovered them five years
ago, and at the Fair Oak Sinkings, at which latter place the yeliow sand-
slone which I have described as coming directly Letweon the base of the
conglomerate and the coal measures containg lead ore equal fio 80 per cent.
in richness.
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