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The formation of calcareous concretions

On a recent trip to South I sland New Zeal and th
visit. Unfortunately, the weather was poor when
i mpressive (picture 1). The visit reinforced my
called concretions, doggers or septarian nodul e
Geol ogical dictionaries do not recognhise the te
of the Middle Jurassic However, in sources suc
(H. M. S. 0. 1947) and the G.A. guide to the Dorse
term dogger with particular reference to the BeEe
Unf ortunatel %, |Jicrh uMaer sbalDIGAG on carbonate con:
had to be postponed but hopefully it will take

The concretions wund
consideration are e
car bomiacle or -riirom o:
which helps to ceme
together. On the Do
alcium carbonate t
domi nate but i ron r
s.can be seen in for

H® /-mizﬁam\yg FYR %gﬁéeo'\f%aSUfes in So

pSaZKRINRY 3. 2df REGr9- at Broadhaven
Pembrokeshire.

The Moer aki Boul ders are also calcium carbonat ¢
follows. Sediment is deposited and in that theil
aragonitic shells either whole or broken by wa\
al so present. Within the sediment there are she
carbonate is precipitated.
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This can also incorporate th 1t
case with the Bencliff Grit stk
Bowl eaze Cove and Redcliff P ni nc
especially to the east towar n t
original sedi mentary featur e} er v
bedding is clearly preserved# (pi
Osmington Mills). This featu sec
way up and the block in pict dov
bedding can al so be seen in | S e C
is soft and poorly cement a s e h &2 %N
doggers to fall onto the be : ' ker
Osmi ngt on Mi |l I&s Lreedagre )Hann a

The concretions form bel ow ac e
100K years to a few millio nc e
materi al in the sedi ment ¢ er
due to formation of ammoni | h e
material decays and this al t f
y precipitat.i
carbonate B T .
carbonate [ oPTeqfil Wntydysrat s fFNBY
ed around nfucl ei, It
creates a | ower
concentration of calcium carbon
“the ground water to neutralise
Concretions capm
R ot gonya [F& T AN UK Ba6d
| ayer when t he
rounded as seen in the Moeraki ust
when they will be flattened as n n
I n the Oxford Clay and Kim i ct
septarian nodule from the Oxf d c
shore north of Tidmoor Point e X 8
Bridport Sand at Burton Br adsti i nt
l ayers occur (picture 5). cod /248 dzJ o62dA RSNJ

~Septarian n|PEYESK

scommonly have——Tatctite

==rich veins or septa (wall)

® concretions are broken open

®Wsedi ment is eroded. The vein

'l ess pure calcite and then ¢

~seen in picture 6. Someti mes
anil .. 2 o8 called turtle stones or turt

T® DNBSYy dGdNIt SZ|pldtwteh n of exposed calcite v
Green Turtl e Alaeéldiday n Hawai i

Usef ul reference:

Calcium carbonate cementation of sandstone. Ni &8
Dec 19936 .Pp. 223



Shaftesbur yAceOlblgyne and a Qui z
The regiop i n a 10kn§pef‘d§.6‘§ry°f0h%hﬂf(t(?st'o 2 5m)
bury provides a wel p+esented—set—tof——For
mati ons nd beds Wth@lﬁré'htowChtah'ek (30| m)

a
transition from theB#%W&for%%%%?@“ﬁéoto 90 nf)
t he Chal k The tr anps—+—+—+——e6+H-=s l—e—a—

and wer e ecognisedL§§V9§u%ma'bky(t3lﬁ)et%a5q ym)
geol ogists, that marméwof;,tthcehat|q<r|zn§0ulsded20m)

—_

t
throughout the coun+ t—ake—t+het+r—nm@ames
from this small areldot¥wgl| thgali‘aégcth%lzko, m)
Shaftesbury Sandsto|pegg ngstc;hl\/éqlkbl@@y to 50 m)
Chalk) The transi tpomn f—Tr—om—the —o—we—t
Greensand to the vyollgtsWMelchua Yk Chehle (0 to 16 m)
undifferentiated SelafePbdr @ ndanNesWh a ¥|aupo etro Gr eng)n s
of 72 to 90 Ma.) i sfentirety withrn—the
Cretaceous Boyne Hol Il ow Cher tUp(pOe rt oGrle5¢ nns)
The oldest in this |[@h@8ht ¢sburpye SR fhernpeg f( PG rieog n2ss
Clay, which outcrop|gahf ézg‘r?d V‘(elsﬁttg 3u§pfbn§)r Greg¢ns.
town. Above the Ki me—+——-d cH—=a t+—h-er——e
is an unconformity &@G{/b Qv'haiyckﬁla?ré %5‘#1&”“) and Fo
thin beds of the LoM@rg %r%aensa to m)
(Bedchester Sands arB@d@héétderOKSEafn@édaLnoo\NeOhiGrdeeOlkse
Sands). The Lower Grfeedsaamddsi dowet |wreddnsand
devel oped locally arkIm (Se’rlb tter devejlo gSIC
to the East (on the 8 \/\Ilghfy f
example). The items|Gehatrabhiseenmi ¥esrhgcal Sect|ior
above the unconformangdg WBobobes| SheeGr 8af). Al Il| be
to Weal den Group) olekcepp &ofewhe Jurassic Kimr

[

kil ometers away n the Vale of Wardour .

Qui z: What | andscape clues hint at the

Look at the photograph bel ow which is taken fr
east of Shaanf taersebau rtyhat compri sed the Higher, M
at the bottom is the A30 and the gGoWwgx hofolDui I ¢

The valleys are
any water event
Ri ver Nadder wh
Salisbury.

QuestiDOmerle i s g3
line of trees t§ v :
the valleys. Mi EEES. : ; S,
connection wit h s :

geol ogy and i f
the table might




Wh at can roads tell us of

See the phot eotghriasp hi s( rongeh to)f

in the area of a sunken | a§ ane
quite common in the Yeovil§ par
country. They are usually cer
of geol ogy.

QuestifPmom.the table on Pa(H d o f
the Upper Greensand i s mos} n <
|l anes?

What <can the surface of th et i
See the photo (right), whi res
the feature Iin the area, b ffi
the ground is uneven and t t he
Clasyo the grass i s growing

QuestiYou 3mi ght expect sani(
surface eosvoerwhtatmei s t he <ca
unevenness?

What can springs teldl us of y ?
See the photograph (right) b ot
east of Shaftesbury. There har
fed from | esser sources, i h t

colour, which emerge from
the trees.

QuestiPmom.t he table on Pad
mi ght you suspect the sprii
Leon Sparrow

Answers to the quiz can be found on
Tarrant Rushton Church an extract from
written by Jo Th~=™~"~"
St. Ma€lurch has

o9

stones, most of 't he

The river Tarrant ri®

vall ey |Iined with r

flint. To the north

Shaftesbury, where

Upper Greensand Sh

Sandstone, not far

guarries in the Va

could provide both

of the Main Buil di B CWERE W '

ool ite that <corres az
Oolite of Dorset.

joins the Stour ne3éd Yy o661

Clay heathlands that can provide Lytchett Matr e
clays top the hills to the south and east. Al
times in a church that '""wasté@iystnbaittuenfbymis



The church as seen today is mostly flint, with
wall s and banding with Heathstone in the chanc:e
grains in the Heathstone are rounded and coat ec
Clay Lytchett Matravers Sandstone. The windows
sandy |limestone with glauconite that has wdathe
century by the Royal Commi ssion for Historical
headed window in the south transept ,f avdhiircd winrcd
made of Upper Greensand which is heaily weat he
2Asquareeaded window in the east wall & sou
Heat hstone and Wardour Main Building wi t
sand either side at the top. The wal nt,
l eft of this window | ooks a differen A s
church, considerable rest o'rtaetnitounr ywa s ker
The |l ate 12th century tower over the e
FIint, with scattered blocks of Uppe S anc
was added in the 15th century and thegg por

Greensand chequer. The south transept walls are
Heat hstone.

3. The late 12th century e
was built of flint with oc
Heat hstone and Upper Green

4 The church entrance, next
transept

51l nterior of western part
century extension beyond p
modedrxnl oser arch early 12t

Greensand. The square door
Purbeck Marble | intel, pro
Both north and south transepts were extended inr

of the north transept ®&@bhadgpaohs Heabhhgtpaetthato
and therefore probably from the Poole Formati or
hands, and itd ep@visaddwt oubgb which the altar col
squint in the corner of the north transept. Thi
when the wall was rebuilt

6l nterior of chancel, the early 12th century Greens
extension Byhtehangltar squint is in the junction of

Heat hstone. This suwygerdotw ahdtthébdesyiepetr swere part
view throuphi ndhewl é@@pes snot reach the 14th century p

8The | eper 9'] nienrdioow .of 1U0Bperdstowenidbwwhtdewl eper s

p



11The chancel was al so extended eastwards in th
Wardour Main Building Stone. The walls are of f

12Tlhe banding continues in the | ower part of th

13A closer view ofldMaeksaeft Wwandewmade by perso
to ook through the window to the altar in the

S 8

S et s

15A closer vildw6Ao fcltoseer vi eW PfDetthaeM of t he walr dou

east window f|lHene hisnt otnhee i n 1deuiSI°duitnhg
north transedyq t,raonfsevpiatrdv\oimrdowthe

Stone infthe
south transept

Main Building| Stone

Edi @8oMNofhi:s is one of many churches featured on
which is full of interest. Whyguinde amse e¢hplsomet
Rushton? Take the identification key that ¢ ame
buried in the graveyard. After a visit can any
https://dorsetbuildingstone. weebly. com/

Fontainebleau and the Paris Basin

Those who have | ooked at the short video on the
with EnglishtspbtifWwew. abutube. cojn/ watkcthrPeebllnbk
similarities with our region.

Some time ago climbing in the Al ps was an inter
cl i mbtibneg nearest places are the sandstone outecr
Harr&@s®B®ocks (where Chris Bonington started his
pl aced for good climbing rocks, but there is or
Fontainebleau where the rocks are often | arge «L
boul ders allow difficult climbing moves to be

the use of rolpes!| ddamidng nc&rbhaede t he pédpelaasswrlrad
C


https://dorsetbuildingstone.weebly.com/
https://www.youtube.com/watch?v=LMi2_LLQ950
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Subsequently, a part of the
of several metres size Thi s
foll owing a deposit of silic
the summit of the phreatic |
The scenery of the sandstone
Rocks called the el ephant, t
show how the sandstones ofte
the beginning the sandstone
a sort of | ayer called a cap
particular during violent st
forming voidati hhehbaseaendf t
it fissures and finishes by
giving birth to the chaos in
completely di sappeared and t
sandstones also suffer from
exampl e the rinkl edoe skin of
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RIDGE ESCARPMENT SLOPE
“whale backs" of bare sandstone drawing of the sand - breakup of the rock chaos - dome-like
discontinuous sand cover ridge - labyrinth-like corridors boulders with silica crusts

Fig. 1: Schematic sketch showing the dismantling of the Fontainebleau Sandstone ridges by vertical and horizontal

fractures and development of the dome-like shaped boulders on the sand slopes.
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http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.599.7232&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.599.7232&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.599.7232&rep=rep1&type=pdf
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https://www.youtube.com/watch?v=llgop3WF-7E
https://www.youtube.com/watch?v=llgop3WF-7E
https://www.youtube.com/watch?v=ILdTVZ63oC8
https://www.youtube.com/watch?v=ILdTVZ63oC8

THE HOT ROCK SLOT

BASALTS

Having focussed on peridotites in the | ast i ss.t
moving on to |l ook at basalts because al/l basal't
parti al mel ting of mantle peridotite. Basalts &
(~90% by some estimates), comprising as they dc
as well as vol umi nassalcto nprimnwinncads fdmddcentr al
rock that forms the maria of the Moon, and the
basalt, Gbudealeirreg lonly with terrestrial materi a
Definition and petrographic characteristics:
Basalts are volcanic rocks of -ropaki,coim@enpiosof i ol
45% and 55%) and-garae nteldu £ qtuh e/ afl ieméa s o f -gdroalienrei dt
basic rocks in minor shallow intrusions (e.g.
although they are not strictly wal c3anil cg./ cTmhe a\
Mi neral ogically, basalts are r at hheorl oucnriyf$otranh |a nnc
consist essentially of pyroxene (augite and/ or
olivine, accompanied by minor amounts of apati:t
titanomagnetite). A small proportion of either
permitted The plagioclase has a relatively cal
enthember in solid solution Basaltic |iquid car
produci ngacehiytlietreock consisting entirely of basa
(consisting of glass plus combinations of the e
Li ke all natural silicate magmas, basaltic magt
some -2M@®UC. | f erupted atlaquédmer ptou meé alh o wd i fc
appear on cooling under egai l2BOIUCmatcomd imbis@mhs
basal tic | iquid cryggstaalnleidseexst wueroe da rbd cakc,k ,t fd nsema
reflecting rapid&ceoffageon the Earth
Il f, on the other hand, the eruption temperatur e
have already begun to form as the magra and acl enh
chamber); in the resultinghreoolyybhbhaeaee acl pasigal -
than the groundmass (reflectieaghead(oavler dfaorlenevwde)
crystal shapes), reflecting unhigmaemed gr owtnfi mi
reflects a phase of more rapid cooling during t
sur face Rocks containlpngrpphhyernldtmacysexampbetefme

basalt is shown i

assembl ages consi

gof augite, pl agi oc

fdepending on the

composition, the

gt emperatur e dwoolnig

stage, and the eru

Al'l magmas cont ai , :

: and in basalts th 'mcprd’lg'taaF
CAZPhwt omicrogr|&€fh AH and. SWs magm bas all
showing a euheftirmt ough the crust
hansy batart [RAb BT, Eedution
?Zross)e/d polarsrgNgﬁ!c%hn%i to decr egBhong
i mage: 1.5 mm. mu c l i ke when a
Photo: G. Droopuncor ked.




These bubbles may be preserved in vdei glbegd BDc

Most vesicles no | onger contapopphegordoaegkmald W

the deep oceafBafsladatrs, atrheetypnmlpoaeaturleovvydrotherm

hot fluids circulating in the crust ( near

zeolites (e.g.natrolite), calcite, hoite anc
andal

e
I
partially or compl et ealmy gfdiallFeisgd h.e 4 easnal®)s. for mi

ig. 3 Phot0| C

rog @P&.EfFNFﬁi&'$ i gs 5( Phpgemi espdraph
a glassy basalt ffom, Sif0mbo d:aﬁienéY§é@|§fOé EhadhEdezit e
tiny tabular cryspals,age, plagi Q¢ @mPaerad)fdssilli ngolian a
Pllane polarised | g SreWiddhaodt dMaEks ay ésifecomaROUAD ON.
2 mm. Photo: G. D{POPm the flow abplwel ars. Width of |i mag
Photo: G. Droop. |[Photo: G. Droop.

Origins of basalt:

Laboratory experiments have demonstrated that I
amounts of paati28P)mekébpehegdoOt i-te cgamrrdetol it e) .
temperature of tshoel ifddulstei Ipeo i mer iad o twihttec h mel t f i
under equilibrium conditions) can be reduced b
by movement of the sour® es urofcakec e,o waars@l s( Btalgea li Bnafrdt
l iquids produced by these different mechani sms
There is also evidence that different compositi
di fferent pressures (hence different depths anc

Basaltic volcanoes:
Vol canoes that erupt basalctenct rnaal g nvaonacnednioaefls tmaaq
erupted repeatedly frolm keecownmrduwmit x,l ursd eul toifng i
coni cal vol tasesesge aioll cwmioeels magma i s erupted
probably fed via a dyke, with each f
basalt eruptions in thecaeanstalical cag
The most famous fissure eruption was
|l cel and. Basaltic |liquids have | ow v
runny honey. This | s ,dberctaaurstes owh it dhte i
that there is 1|itt*lteetproahyenterrals autniotns
mol ecul ar structure of the | iquid. T
tends to be very mobile, which has &
eruption and architecture of basalt
magma erupts, vesicles can move and
Fi gbi6r e foanu yplcanic gas can escape relatively e
rideérke basallofl aggaas i n the magma chamber, thereby
fIOWﬁ“@@”P“’e”t%)romoting an effusive styderef erupt

Ki | CH
Photo: USGS. "un tehFii g 6) .




