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Editorial  

Welc ome to the 2nd  is sue of TVR IG S’ Q ua rte rly Ne wslette r da te d March 20 14.  

Muc h has  tra nspi re d s inc e I las t pe nne d the brief E ditor’s  Note on the 

clos ing page of the firs t is sue in D ece mbe r 20 13. He re’s  j ust a taste of i t.  

 

Whether the Weather...  

Excepti onal mete orological c onditi ons , lea ding to a success ion of dee p 

Atlantic l ow pressure syste ms swe epi ng ac ross  Britai n, have ta ke n thei r toll  

on the s outh and west this  winte r. I’ m s ure tha t no - one nee ds  re mi ndi ng of 

flooding i n Somerse t, L ondon, Essex a nd elsewhe re , destruc ti on of coastal 

defe nces  and esse ntial i nf rastructure at D awlis h, the ope ni ng of s ink holes  i n 

susceptibl e areas  and devastati on al ong pa rts  of the west c oast.  

In Wales , the Ce re digi on c oastal path, be twee n Cardigan a nd Ynys las , 

suffered more than £1 00, 00 0 of da mage duri ng the winte r s torms . I n 2 01 2 

some 5 1,9 36 pe ople used the route which has  bee n di ve rte d until  repai rs  can 

be ma de .  

Damage on the Ceredigion Coastal Path caused by winter storms. 

Photo: WalesOnline 
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Not all  resul ts  of the s torm surges  coul d be descri bed as  negative however, 

and a va rie ty of Q uaterna ry and Hol oce ne features  we re broug ht to the 

atte nti on of ge ologis ts  as  a resul t of i nc rease d c oastal eros i on.  

  At Tywyn, north of Abe rystwyth on the Welsh c oast, s torm surges  have 

re moved beac h de pos its  re veali ng beds  of pea t contai ni ng falle n tre es  

and s tumps . I ni tial  re ports  suggest tha t these appea r roug hly 

conte mpora ne ous  wi th the Pea t and Forest B ed re mna nts  a t Coa tha m 

and Ha rtl epool , da ting f rom the re turn of mode rn sea -le vels  some 

6,0 00 years  ago . S i mila r reports  are e me rging f rom the Is le of Man.  

 

  At Ha ppisburg h on the Norfol k coas t, e ros ion has  reveale d a surface 

bea ri ng the ol dest human f ootpri nts  outs i de of Af ri ca. Magneti c 

s ignatures  from be ds  in whic h the f ootprints  occ ur sugges t the y were 

de pos ite d betwee n the two mos t rece nt geomagnetic  re ve rsals  – the 

Bruhnes - Ma tuya ma reversal a round 7 80 ,00 0 yea rs  ago a nd the 

Jara mil lo re ve rsal a round 9 50, 00 0 to 1 mill ion yea rs  ago [see cove r 

image ].  

The T VRI GS a rea di d not escape unscathe d with da mage ca used to sea 

defe nces  at Sal tburn and fl ooding i n Whi tby during the s torm surge of 

Dece mbe r. T his  also affecte d Q uate rna ry a nd Rec ent de pos its  be twee n 

Saltburn and Ma rske whe re eros ion a t the f oot has  c reate d hig h faces  of 

sand i n seve ral places .  

Farthe r south, betwe en Sa ndse nd and Whi tby, the s urge ha d the oppos i te 

effect c rea ting s l umps  which have obscure d some of the f orme r Q ua te rna ry 

detail  on show the re . Beac h de pos i ts  we re ca rrie d awa y nea r Raithwaite Gil l  

(NZ 8 716 12 17) re veali ng the Rai thwai te I ronstone ( Dogge r Forma ti on) onc e 

mi ne d nea rby. I mages  appea r late r in the Ne wslette r.  

   

Little Scar,  Lew is Hunton & New Friends  

Amongst othe r acti vi ties  unde rta ke n in the ea rl y post -Chris tmas  pe ri od 

TVRIG S me mbers  have ma de a brac e of vis i ts  to vie w be ds  of Ea rl y Triass ic 

age at Lit tle Scar, Sea ton Ca re w.  

On the firs t occas ion we we re j oi ne d by Mic hael Ma wson of Durha m 

Uni ve rs ity. Mic hael ca rrie d out ex te ns ive s urve y work here in the summe r of 

201 0 when sec ti ons  a t this  low-l yi ng outcrop were excelle ntly ex pose d.  
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In ea rl y Februa ry 20 14 howeve r c ondi ti ons  we re fa r less  amena ble a nd onl y 

150 m2  of be ds  we re acc ess ible oppos ite the Stai ncliffe H otel a round NZ 525 4 

304 3.  

Towa rd the e nd of Februa ry a second vis it was  made foll owi ng contac t with 

Karl Egel und-e ri ksen of Northumbria R IG S a nd O U group. Afte r exa mini ng the 

Permian R oke r Forma ti on a t He ug h Batte ry and T hroston Sca r on the 

Headla nd, the c ombi ne d g roup of ten move d on to Sea ton Ca re w. O n this  

occas ion the Triass ic was  ve ry poorly ex pose d wi th a me re 5 0 m2  of outcrop 

on vie w. To c ompound ma tters  f urthe r s trong southe rl y winds  e nsure d tha t 

wi ndwa rd fac es  we re ca ke d i n sand obsc uring ma ny s mall -scale fea tures . 

Nee dless  to say, the Ha rtl epool sec tion of the Pea t a nd Forest Be ds  re mai n 

s tubbornly ensc once d beneath l it toral de pos its . T he g roup ex pec t to i nvi te 

Northumbria R IG S and O U for a n outi ng at E rri ngton Wood and Ma rs ke 

Qua rry la te r this  yea r.  

We als o look forwa rd to colla bora ti ng wi th Mi ke Windl e and me mbers  of 

North East Yorkshi re Ge ological Trust ( NE YGT) i n a proj ect popula ris i ng the 

l ife and achi eve ments  of Le wis  Hunton of L of tus . More i nforma ti on wil l  be 

available a t our nex t mee ti ng sche dule d f or Ma rc h 2 01 4.  

Little Scar at Seaton Carew as exposed in summer 2010 

Photo: TVRIGS 
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Freebrough Hill  

We a re proud to a nnounce that , foll owing a n ex te nde d gest ati on pe riod of 

several years , our Fre ebrough Hil l  i nte rpre tati on panel has  fi nall y bee n 

installe d bes ide a public footpa th at the east end of Bi rk Brow ca r pa rk 

around NZ 659 2 1 48 1.  

 

Sirius in  Retrograde?  

Foll owi ng a pe ri od of re-eval ua ti on York Potash, t he s ubs i dia ry of Si ri us  

Mi ni ng be hi nd pla ns  to ex tract polyhali te at Dove’s  Nest Fa rm, Snea ton ( NZ 

895 1 0 51 0) ha ve re des igne d thei r Mineral Tra nsport Syste m ( MT S) inte nde d 

to ca rry the mined e va pori te some 4 5Km ac ross  the North York Moors  to 

Wilton on Tees s ide. T he original pla ns  invol ve d a s lurry pi peli ne be twee n the 

two s ites  wi th ore bei ng processed a t the minehead, but the fi rm a ppea r to 

have ditc hed this  idea i n favour of a c onve yor syste m.  

The pla ns  wil l  a dd a round £ 16 7 m to c osts  and a re i nte nde d to s igni ficantly 

re duce e nvi ronmental i mpac t. Ore wil l  t ravel to Wil ton via conve yor bef ore 

bei ng c rus he d, proc essed a nd des patc he d f rom the nea rby port facil iti es . 

Mai nte na nce f or the conve yor syste m will  als o be base d on Te ess ide, 

decis i ons  whic h c ould se e a n es ti mate d 100 0 ne w jobs  c reate d. More 

informa ti on is  availa ble i n the E ve ning Gaze tte of T hursday 27 t h  Februa ry 

201 4.  

 

And F inally...  

Before I s ign off I’d l i ke to thank all  those who have ta ke n the ti me to 

contri bute to this  qua rter ’s  ne ws letter, your e fforts  are grea tl y appreciate d.  

To our rea de rs  may I add that we hope you enjoy our sec ond issue, a nd l ook 

forwa rd to recei vi ng any c omments , suggesti ons  or e ve n a rticl es  you ma y 

wish to c ommunicate .  

Our ne xt mee ting is  schedule d f or 6 pm on 27 t h  Ma rc h 20 14 a t Marg rove 

He ritage Ce nt re .  

 

A.C.  
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Sites News  

The la test revis i on of the T VRIG S data base  of ge ological s ites  is  date d 4t h  

Janua ry 20 14 . I t hol ds  update d i nforma ti on on 1 90 l ocali ties .  

Shortly af te r C hris tmas  seve ral me mbe rs  of the RI GS G roup  a nd Cle vela nd 

Naturalis ts  vis ite d Q uate rna ry depos its  on the s hore be twee n Ma rske and 

Saltburn. His torically these ti l l  cl iffs  have bee n cons idered diffi cul t to s urve y 

due to re peated s l umps. Exa mini ng the m af te r the s torm surge i n Dec e mbe r 

201 3 the re was  noticea ble eros ion of beac h sand, i n places  leavi ng ve rtical 

faces  to two metres . Although s l umpi ng was  s ti l l  common a bed of sa nd, 

appa re ntly c onti nuous  a nd sa ndwic he d be twee n two boul de r clays , c ould be 

trac ed f or muc h of the sec ti on .  

 

 

Quarternary deposits between Marske and Saltburn. Arrows indicate thick bed of sand. 

Photo: TVRIGS 
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Signs  of the unde rl ying boul de r cla y see me d lac king , and f uture vis its  a re 

expec te d i n a bi d to l ocate this  be d and esti ma te the thic kness  of the 

inte rve ni ng sand.  
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Ge otrail  at Runswick and Wrackhills I ronworks  

This  geotrail  rec ords  a wal k tha t took plac e duri ng the s umme r, 20 13 as  a 

t ribute to the la te John Owe n whose 1 988 report on Wrackhil ls  I ronworks  

was  repri nte d by the Cleveland I ndustrial  Arc ha eol og y Socie ty (CI AS) i n 

201 0. T he wal k has  bee n desc ribed full y i n a rece nt CIAS ne wslette r a nd this  

note adds  some ge ol ogical de tail . I t is  i mporta nt to set out on a fall i ng ti de 

about 2 hours  bef ore l ow water.  

 

The Geological  Succession  

Quaternary  

 Til l  (boulde r clay)     

Jura ss ic  

Saltwic k Forma ti on    50 m (> 15 0f t)  

Dogge r Forma ti on (T op Sea m)   1-2 m ( 3- 6ft )  

Whi tby Mudstone Forma ti on   74 m ( 245 ft )  

Clevela nd I rons tone Forma tion  29 m ( 95f t)  

  

Landslips  

Muc h of the i mmediate area is  cove re d by thick de pos its  of boul de r clay 

(glacial ti l l) a nd has  bee n subjec t to repeti ti ve s l ippi ng. D uri ng the Ice Ag e 

the hi nte rla nd of Runswic k Ba y f orme d an e mbayment al ong the s ide of the 

mai n ice s trea m tha t mostl y move d southwa rds  off the prese nt c oast. T his  

gave rise to uns tabl e s lopes  and thick glacial de pos its  tha t a re now subj ect 

to i nte nse ma ri ne a nd s ub -ae rial e ros ion. It is  thought tha t Wrackhil ls  and 

Rosedal e Wyke, a mongst othe r s malle r i nle ts , re prese nt s malle r ve rs ions  of 

the same phe nome non.  

 

As  a res ult the a rea is  subjec t to la nds lips  of va ryi ng s ize. In 16 82 R unswic k 

vil lage was  destroye d (i t was  on what is  now the beac h). Fortuna tel y no l i ves  

we re l ost ; the vil lage rs  a re said to ha ve be en a t a pa rty waki ng a c orpse . 

Anothe r lands li p took place a t Wrackhil ls  in 17 30 as  note d by J ohn Owe n. 

Ke ttl eness  vi l lage and al um house we re hi t in 18 29, agai n without l oss  as  
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pe ople ma nage d to board the al um s loop Lit tle He nry. In the 199 0s , c rac ks  

and s l i ps  appea re d on the ‘new’ roa d down to the beac h a nd a ccess  was  

res tri cted. The a rea was  s ta bil ise d agains t this  boul de r cla y c ree p a nd sea 

def enc es  of Norwegian a rmourstone e mplace d, work tha t was  c omple te d in 

200 1. T he re ha ve also be en repeated roc k falls  above Kettle ness  Sands .  

 

Hob Holes  

When wai ti ng for the tide a short di ve rs ion ca n be ma de he re whe re the Je t 

Rock wi th ol d mi ne worki ngs  is  exposed. T he re we re forme rly na tural sea 

caves  said to be the home of the hob who was  able to relie ve whoopi ng 

cough.  

 

Runswick Shore 

Soli d Jurass ic roc ks  crop out on the foreshore bel ow the Lif eboa t Sta ti on a nd 

in the c l iff to the north of the vil lage . A s igni ficant fa ul t, t re ndi ng NNW - SSE 

and wi th a dis place me nt of 1 5 m to the west passes  across  the gull y a bove 

the vil lage . I t a ppears  agai n on the c oas t a t the northe rn e nd of Wrac khil ls  

whe re the c oast turns  towa rds  Port Mulgra ve . This , als o, mig ht be 

contri buti ng to the la nd-s lippi ng.   

 

Ma ke your way north- eastwa rds  tryi ng to kee p a way f rom the we ttest pa rts  

of the scar. The scar he re is  forme d of da rk s hale ( the Bitumi nous Shale ) 

with a shall ow dip to the south that g ra duall y brings  one on to ol de r be ds . 

The la rgel y pelagic f oss il  assemblage of bi valves  and a mmoni tes  is  typi cal of 

the restric te d, ox yge n- poor sea bottom c ondi ti ons .  

  

Cobble Dump, Lingrow End and Caldron Cliff  

Vie w the c e me nted bea ch c ongl ome ra te a nd the sandstone boul de rs  on 

shale pedestals . Agar ( 19 60) recorde d these fea t ures , as  well  as  old wa ve-

cut e ros i on notc hes , at va ri ous  l oca tions  along the c oast tha t we re rega rde d 

by hi m as  re presenti ng an a nci ent s tage i n c oastal eros i on.  

 The cl if fs  exhibi t a fi ne sec ti on of the uppe r pa rts  of the L owe r J urass ic, Lias 

Group, Whi tby M udstone Formation  ( the Al um Shale Membe r) a nd the 

Dogge r and Sal twick Form ations  of the Mi ddl e J urass ic, Rave nsc ar G roup. 
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The D ogge r Forma ti on is  vis ible (Rastall  & H e mi ngwa y, 194 0) as  a 6f t (2 m) 

thi ck, be rthie ri ne bea ri ng sandstone ( with thin be ds  of s ide ri te mudstone 

and wi th a pebble be d a t its  base tha t is  evi de nce of a non -seque nce . T he 

mass ive , deltaic sa nds tone of the Saltwic k Forma ti on above has  be en 

qua rri ed as  buil di ng s tone.  

 

Topman S teel  

The s inuous  roc k pla tf orm of the Top Je t D ogge r bed of muddy l i mestone 

with the associa te d la rge c onc reti ons  i mme diately a bove (the Mills tones) 

ma ke a welc ome c ha nge to easy walki ng. T hese be ds  and the 3 0ft (9 m) of 

s tra ta bel ow tha t cons is t of da rk g re y, oily mudstone wi th more na me d 

laye rs  of c onc re ti ons  ( the C urli ng Stones , Ca nnon Balls , e tc. ) consti tute the 

Jet R oc k. Hard j et is  mai nly f ound as  thi n pla nks  i n the 10f t ( 3 m) or so of 

be ds  imme diately unde rlyi ng the Top Je t Dogge r. I t’s  easy to find s mea rs  

and, also, pyritise d i mpress ions  of the a mmonite H arpoce ras . I t’s  belie ve d 

tha t the seawa rds  e dge of the Top Je t Dogge r outc rop a nd the g round to the 

northeast tha t is  full  of pe destals  of the conc re ti ons  are manma de , the 

res ult of qua rryi ng f or je t.  

 

Wrack Hil ls  

On reac hing se ve ral c onspic uous  blast f urna ce  s lag balls  on the e dge of the 

boul de r fi eld one c rosses  a furthe r 10 0 m or so of diffic ul t boul de r te rra in i n 

orde r to reac h the re mai ns  of Wrac khil ls  harbour. Vi e w the la rge bl ocks  of 

dressed sands tone a nd adherent spil lag es  of once mol te n me tal and s lag.  

One ca n also sc ra mble up to the cal cini ng kilns , the mai n vis i ble re mai ns  of 

the i ronworks . Re turn to R uns wic k the wa y you ca me ; c onti nui ng northwa rds  

on the sca r the re is  a boul de r fiel d tha t is  diffi cul t to c ross .  

It’s  poss ibl e tha t the re was  a boa t la n ding , poss ibl y even a ha rbour that 

pre dates  the i ron works . T he ground, terrac e d probabl y as  a resul t of 

rota ti onal lands lips , was  use d f or dryi ng, calci ni ng and, pe rha ps , s tee pi ng 

seawee d f or use as  alkali  in the al um works  (henc e the na me ‘ wrack ’). T he 

iron a nd ce ment works  ( the Vic toria (late r Al be rt) I ron and Ce ment 

Company) dates  from the 1 85 0-6 0s  and was  pla nned to use local i ronstone 

and ceme ntstone  nodules  i n orde r to produce pig iron a nd hydra ulic ce me nt. 

Two shaf ts  were sunk to reac h the Mai n Sea m a t 7 0f t (2 1 m) bel ow sea level 

with one taken f urthe r down through the othe r sea ms a nd 33f t ( 10 m) bel ow 

the Avicul a Sea m proba bly to f orm a sump.  
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The se que nce of the Main Sea m is :  

3ft (0. 9 m)    Ironstone (T op Block)  

  7ins  (0 .2 m)   Shal e  

  2ft 10i ns  (o.9 m)  Ironstone (B ottom Bl oc k)  

It proba bl y ha d 2 5- 27 % Fe, poor by North Cle vela nd s ta nda rds , but woul d 

have bee n fai rly c ons is te nt in quality a nd thic kness  ove r the s mall  a rea of 

the lease.  

 

The T op Sea m is  shown as  4f t 4i ns  (1 .3 m) i n thi ckness  on a n 18 62 pla n. I t 

was  probabl y va ria ble i n quali ty and thickness  wi thin the lease a rea. I t was  

mi ne d succ ess fully for a ti me a t R osedal e Wyke, Port Mulg rave i mme diately 

to the north.  

 

The fi rs t works  (18 57) was  wrecked by a lands lip i n 1 85 8; the re a re pic tures  

of the devas tati on in the Il l us tra te d L ondon Ne ws. A sec ond works , buil t to a 

ne w des ign, ope ne d i n 18 62 but onl y las te d a yea r or two.  

 

I ronstone Sedimentation  

In Jurass ic ti mes  the Cle vela nd Bas i n conti nued to subs ide probabl y as  a 

res ult of c rustal e xtens i on a nd g ra duall y i nfi l le d with se di me nt. Wi thi n the 

bas in, reacti va tion of ea rli e r s tructures  gave rise to bas i n and swell  

s truc tures  and some faul ti ng. T he a rea was  one of s ubdue d reli ef, subj ect to 

ma ri ne fl ooding a nd to varia bl e depth of wa te r. T he re we re p e ri ods  of 

sedi me nt s ta rva ti on gi vi ng rise to conde nse d success ions . T he l ow lati tude 

proba bl y resul te d in la te ri tic wea the ri ng on the land to the north a nd this  is  

the most l ikely s ourc e of the i ron ca rrie d down as  sub - mic rosc opic i ron- ric h 

pa rticl es  by the ri ve rs .  

 

The re a re no mode rn anal og ues  of ironstone se di me nta ti on, the nea rest is  

the ‘ ve rdine facies ’ (Y oung, 1 99 3) givi ng rise to the f ormati on of fe rric i ron 

clay mi ne rals  such as  gla uconi te . Young (1 98 9) c ons ide rs  ‘ proto - be rthi e rine’ 

(or gel or odi ni te) as  the l i kel y prec urs or of be rthie ri ne , the i ron s i l icate that 
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forms  the ooi ds  (that gi ve the c ha racte ris tic ca te rpil la r egg -l ike tex ture) a nd 

was  genera te d wi thi n the clay se di me nt i mme dia tel y beneath the sea 

bottom. With the l ow se di me nt acc umulati on rate, the ooi ds  we re subjec t to 

s torm e ve nts  that resul te d in muc h re worki ng i n an offs hore shoal 

envi ronme nt. T he othe r maj or i ron- bea ri ng mi ne ral, s i de ri te (i ron 

carbona te) , is  beli eved to be seconda ry .  

D.G.  
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Figure 1. Sket ch map  showing t he rou te (ar rowed).  
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Figure 2. Runswick, the st art  of  the geot rai l .  

 

Figure 3. On  the  Top  Jet Dogger  a t Topman  Steel .  The cl i f f  i s 

formed of  Whitby Muds tone Fo rmation  capped by  Sal twick  

Formation  sands tone with the thin  Dog ger F orma tion, in deep 

shadow, between.  
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Figure 4. Blast  furna ce sla g b al l s provide a m arker  to  locate  

the harb our  remains.  

Figure 5. Remnants  of  t he ha rbour  a t Wra ckhi l l s.  Kettleness i s 

in the ba ckg round.  
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Thoughts on Coal, L ignin and Fungi  

A response  to last  issue’s  art ic le  penned  by A lan S imkins  

The poss ibil ity of a l i nk be twee n coal f orma tion, l ig ni n and f ungi was  fi rs t 

suggested by Je nnife r Robi nson, who propose d tha t l igni n degra di ng 

orga nis ms  we re rare or a bsent duri ng the Palae ozoic. T he i dea origi nate d 

whe n she was  on a fl ight ove r the Amazon Bas in afte r a disc uss ion of 

Palaeozoic bi oge oche mistry in rela ti on to Be rner ’s  model of a tmosphe ric 

oxyge n a nd ca rbon di oxi de le vels . She wondered why the Bas in is  not a c oa l 

swamp.  

In Be rne r’s  model atmos phe ric ox ygen l evels  reac he d a peak of 35 % i n the 

late Carboniferous  while ca rbon di oxi de fell  f rom 0 .5 % in the Sil uri an to 

0.0 3% by the end of the Ca rbonife rous . Photosynthes is  by cya nobacte ria, 

algae and pla nts  uses  l ight e nerg y to spli t wa te r i nto i ts  component hydroge n 

and ox ygen. T he oxyge n is  release d to the a tmos phe re as  a waste produc t 

while the hydrog en c ombi nes  wi th ca rbon di oxi de to produc e sugars , whi ch 

in pla nts  are the n use d to produce polymers  i ncl udi ng cell ul o se and l ig ni n. 

Oxygen ca n acc umulate i n the atmos phere onl y whe n the re is  an i mbala nce 

be twee n the a mount produce d by photosynthes is  and tha t consumed i n 

respi rati on of l iv ing organis ms, wea the ri ng of rocks  a nd volcanic gases . 

Permanent burial of organic ma tte r as  c oal is  the most i mportant way of 

dis rupti ng this  proc ess .  

   

                        

Changes in atmospheric composition during the period from the 

Silurian to the Triassic. The red lines indicate present day levels. 

Graph replotted using data from Berner’s model. 
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It is  esti mate d that 90 % of the worl d’s  coal rese rves  da te f rom the Uppe r 

Carbonife rous  a nd Pe rmia n, a pe ri od that acc ounts  for l ess  tha n 2 % of 

Earth’s  his tory. On c urrentl y availa ble e videnc e it is  proba ble tha t two mai n 

factors  we re res pons i ble f or this  accumula ti on of c oal : the e xpone ntial 

inc rease in the use of l igni n by pla nts , which l ed to dra ma tic i ncreases  in 

both plant s ize a nd abunda nc e, a nd the a bsenc e of f ungi or othe r organis ms  

with the a bil ity to deg rade l igni n. T hen, acco rdi ng to the hypothes is  

proposed by G regori ev a nd coll eagues  on the bas is  of thei r f ungal ge nome 

analys is , the era of c oal f orma ti on was  brought to a n e nd by the e me rge nce 

late in the Ca rbonife rous  of a n anc estral white rot f ung us  wi th the abil i ty to 

diges t l igni n. Ex tant whi te rot f ungi are a di ve rse assemblage of spe cies  that 

digest the l igni n of wood and lea ve be hind a white c ell ulos ic res idue . I n 

contrast, the brown rots  digest cell ul ose and he mic ellul ose a nd leave a 

brown c rumbl y res idue of l ig nin.  

 

The palae obota nical evi denc e indicates  that l ig ni n evolved ea rly i n the 

Devonia n whe n maxi mum plant height was  about half a me tre a nd pla nts  

we re c onfined to mois t ha bita ts . By the e nd of the Devonia n the fi rs t t rees  

had evolved a nd col onisati on of dri er ha bita ts  was  ma de poss ibl e by the 

evol uti on of the fi rs t see ds . By the Uppe r Ca rbonife rous  the swa mp forests  

tha t gave rise to c oal depos i ts  we re populated by a di ve rs ity of t ree f orms  – 

lycops ids , sphe nops ids , fe rns , pte ri dos pe rms and c ordai tes  – all  ma de 

poss ible by the prolific use of l igni n.  

 

All  pla nt cells  are e nclose d by a pri ma ry cell  wall  c omposed of a mesh of 

cellul ose mic rofibri ls  i n a matrix of he mi cell uloses  a nd pec ti n, a s truc ture 

s imila r to fi breglass . The re a re mi crospac es  be twee n the mol ec ules  in the 

wall, whi ch is  c onse que ntl y pe rmea ble to wate r. T he wall  provides  rigi di ty 

only as  a resul t of the turg or pressure of the protoplas mic c onte nts  wi thi n. 

He rbac eous  pla nts , whic h s ti l l  de pe nd on turg or pressure f or support, wil t 

and c olla pse without a c onti nuous  supply of wate r.  

 

Xyle m c ells , the c omponents  of wood, are specialise d f or the c onduc ti on of 

wate r a nd provi di ng mec ha nical support to s te ms a nd l eaves . T he y have a 

thi ck sec onda ry wall  layer, whic h is  laid down on top of the pri ma ry wall . I t 

also is  construc te d of cell ul ose microfi bri ls  in a ma trix but a dditi onall y it is  

impregna te d with l ig nin, whic h fi l ls  the micros paces  and is  cross -l inked to 
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the he micell ul ose to c onfe r a n i mpe rmeabl e and rigi d s truc ture to the cells , 

and by ex te ns ion to th e whole pla nt .  

 

Cellul ose is  a s imple c hain polyme r of beta -gl uc ose, relati vel y easy to 

degrade, whereas  l igni n is  a complex pol yme r of a romatic alc ohols  wi th no 

defi ne d pri ma ry re pea ti ng s truc ture, a nd this  is  proba bly the reason f or i ts  

res is tanc e to deg ra da tion.  

 

The fi rs t e vi de nce f or a decay res is tant seconda ry wall  laye r ca me from 

wate r c onduc ti ng cells  of Gosslingia breconensis  f rom the ea rly Devonian of 

Wales . O n this  a nd s i mila r e vide nce i t is  most proba ble tha t the firs t l ignifi ed 

cell  walls  we re those of the x yle m, essentially the wood, whic h also supplie d 

the rigid mecha nical support that ena ble d plants  to attain i nc reas i ngly 

greater s ize duri ng the D evonian. Furthe r support was  supplie d by the 

evol uti on of s tra nds  of l ig nifie d fi bres  in oute r ti ssues  of s te ms, i ncl udi ng 

ba rk , and i n the vei ns  of l eaves , where the y provided the necessa ry s upport 

to the thi n la mi na. As  a conse quenc e, by the Uppe r Ca rbonife rous  muc h of 

the worl d land s urfac e was  populated by a prolific dive rs ity of pla nts  wi th 

arc hitec ture ra ngi ng f rom rhizoma tous  fe rns  to f orest trees  but all  supporte d 

by decay res is ta nt l ig nifie d tissues .  

 

The acc umula tion of mass ive c oal depos its  duri ng the late Ca rbonif erous  and 

earl y Pe rmia n was  a unique eve nt and suc h e ve nts  a re best ex plai ne d by 

s ingula r ci rcums tanc es , in this  case an acci de ntal al l ia nce of bi olog y, cl i ma te 

and ge ol ogy. On the hypothes is  disc ussed he re c oal depos iti on de pe nde d on 

the ex ponential i ncrease in use of l igni n by woody plants  and the abse nce of 

l ignin deg ra ding organis ms; i ts  cessation resul te d from the e merge nc e of 

l ignin deg ra ding f ungi. T his  is  unli kel y to be the whole s tory, howeve r, a nd 

anothe r ke y fac tor was  proba bl y the c onve rge nce of c onti ne nts  to f orm 

Pangea with i ts  we t cl i ma te a nd fl ood plai ns  tha t provi de d  the setti ng for the 

coal swa mps.  

 

David L Smi th  
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Storm Damage and Shifting Sand  
 

 

The storms and tidal surges of  Dec. 2013 & Jan.  2014 gave r ise to  

lots  of f eatur es that are referred to  on our  assessment forms as 

‘active surface processes’.  

 

1.  The remains  of  the R aithwaite  i rons tone (Dog ger Sea m) mine jetty  near  
Sandsend ( 16/ 12/ 2013)  that  i s se ldom  seen.  
 

1 2 

3 4 

5 6 
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2.  The bas al  boulder  clay  resting  on  Whitby  Mudstone ( 16/ 12/ 2013).   
 

3.  Two weeks later  the sand  had  retu rned but  heavy  runoff  had  created a  
mini -canyon ( 2/1/ 2014).  
 

4.  Both the jetty  stumps  and  the geology had  disappea red, but  the  wal l  of  
steelmaking slag s ti l l  needs to  be repaired  (2/ 1/ 2014).  
 

 

5.  The sto rm exposed wel l  the b asal  stone courses  and  pi le  stumps  of  the old 
sea wal l  of  Sandsend alum hou se (16/ 12/2013).  
 

6.  Much d amage  was d one to  Sal tbu rn beach  and  the old  Sto ckton  and  
Darl ington  r ai lway sleepers easi ly f lung around  ( 24/ 12/ 2013).  

 

D.G.  

 

  



21 
 

Events Diary  
 

Lis ted he re a re va ri ous  eve nts  publicise d on othe r ge ological s ites ...  

 

From the w ebsite of the North  East Geological  Soc iety :  

 

March 21st (AGM prior to Lecture) 2014 

The Stones of Durham, (with particular reference to Durham Cathdral). 

 
Brian Young 

Durham University 
  

 
 

From the w ebsite of Cleveland I ndustrial  Archaeolog ical Society:  
 

13 th Janua ry 2 01 4  

Joseph Dodd s, the disgrace of  a P ioneer of  the C leveland Iron Trade  

Jose ph D odds  was  a solici tor, i ronmaste r and the fi rs t MP f or Stoc kton. He 

abruptly res ig ne d from Parlia ment i n 1 88 8, j ust prior to bei ng s truc k of f the 

rolls  f or misappropriati ng f unds  f rom his  cl ie nts . Fl eei ng, he was  decla re d 

bankrupt i n his  absenc e and di d not return to face the c o nse que nces , dying 

in 1 891 . T he tal k wil l  ex pl ore D odds ’ i ndustrial  ac ti viti es  and how these 

contri bute d to his  downfall .  

 

El izabeth Ma rsh  

St . Ma ry’s  Centre, C orpora tion R oad , Middles broug h  
 
 

 
PLEASE CHEC K THE APPROPR IATE WEB SITE FOR FULL D ETAI LS  

 

 

  

http://www.northeast-geolsoc.50megs.com/
http://www.teesarchaeology.com/partners/CIAS/CIAS.html
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News f rom the We b  

Give n bel ow a re l i nks  to ge ol ogically -the me d stories  on othe r webs i tes .  

Grand Canyon 'formed recently'  

The worl d fa mous  Gra nd Canyon, whic h sna kes  throug h the Ame rican s ta te of 

Arizona , onl y took i ts  prese nt form rela tivel y rece ntly.  

http://www.bbc.co.uk/news/science-environment-25881953 

 

Europe's Goce gravity satell ite probes Earth 's mantle  

Europe's  G oce g ravi ty satell ite has  provi de d s tri ki ng ne w visualisati ons  of 

the Earth's  de ep i nte ri or.  

http://www. bbc.c o. uk/ne ws/science -envi ronment- 25 911 84 6  

 

Giant gas platform s inks below waves  

A struc ture the s ize of a socce r pi tch has  bee n sent plungi ng to the bo ttom 

of the ocea n 12 5 miles  off Norway.  It wil l  house a gia nt c ompressor clai me d 

to be the worl d’s  biggest offshore mac hine.  

http://www. bbc.c o. uk/ne ws/science -envi ronment- 23 043 52 5  

 

EXPLOSI VE ERUPTI ON OF MT.  KELUD  13TH F EB 2014  

An hour a fte r the a uthori ty raise the ale rt f rom level II I to i ts  max i mum 

(level I V), Kel ud Mt i n East Java Indones ia ex plos ively e rupted on T hursda y, 

Februa ry 1 3, 2 01 4, 1 0:56 PM l ocal ti me, several more blasts  have bee n 

rec orde d s i nce.  

http://i ndones ia ndisaste r. bl ogspot .co. uk/2 014 /0 2/ex pl os ive - e rupti on-of-

kel ud- mt-fe brua ry. html  

 

  

http://www.bbc.co.uk/news/science-environment-25881953
http://www.bbc.co.uk/news/science-environment-25911846
http://www.bbc.co.uk/news/science-environment-23043525
http://indonesiandisaster.blogspot.co.uk/2014/02/explosive-eruption-of-kelud-mt-february.html
http://indonesiandisaster.blogspot.co.uk/2014/02/explosive-eruption-of-kelud-mt-february.html
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River  Thames  breaks records for water  flows in  January  

The a mount of wate r fl owi ng throug h the T ha mes  this  Janua ry was  the 

highest recorde d f or that month s i nce rec ords  began i n 1 88 3.  

http://www. bbc.c o. uk/ne ws/science -envi ronment- 26 175 21 3  

 

Earl iest footpr ints  outside Afr ica  discov ered in  Norfo lk  

Scie ntis ts  have discove re d the ea rliest e vidence of huma n f ootprints  outs ide 

of Af rica, on the Norf ol k Coast i n the East of E ngland.  

http://www. bbc.c o. uk/ne ws/science -envi ronment- 26 025 76 3  

 

Earth Heritage, a free online magazine, is available from GeoconservationUK at 

http://www.earthheritage.org.uk/ 

PL E AS E N OT E:  Te es  Va l l ey RI G S Gro up c a nn o t b e  h el d r es pons i bl e for  th e  c on t en t h el d on  

ex t erna l  s i tes .  

 

 

 

 

 

 

 

 

Email  C ontac t D etails  

INFO@tvrigs . org. uk  

tvrigs@g mail .c om 

http://www.bbc.co.uk/news/science-environment-26175213
http://www.bbc.co.uk/news/science-environment-26025763
http://www.earthheritage.org.uk/
mailto:INFO@tvrigs.org.uk
mailto:tvrigs@gmail.com

