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Plate One

‘i‘ie Nortn Sea coast of nortaneast Yorusaire
soutn-soutiieast of Slea Wyike Foint, showing
the bacisnore from which nany trace fossils

descrivea in the text were collected.

Shotogranl: taken from tae track which leads
down: tiae cliff fror Ravenscar under tiie

Coast-guard hut.

Tne feature at tae top of tine uncercliff

is miacde Dy the Zllerveck Decd.






rlate Two (A)

The North Sea coast at Cloughton Wyke,

snowing the limited "spray-zone" where

trace fossils are well preserved, bencath

which algae prohibit examination.

The cliff is formed of the higher

}iddle Deltaic Series.







Plate Two (3)

The "Spray-zone" jimmediately north of
Cloughton Wyke, snowing the abundance
of fallen material in the form of large
tabular blocks of ideal size for tue

application of the Quadrat technique.

The blocks witn excellently developec
parting lineation corie frow a persistent

sandstone in tiae Iiiddle peltaic series.






Plate Toaree

Vertical section of loose block of S5.5.32,

a sandy limestone from the Scarvorougi: Jecs
of Ravenscar, siowing almost 100% re-working
by burrowing organisms, with the complete

destruction of original bedding.






~late PFour

Twvo loocse Dlocas of Lower Liassic

iotvled liarl on tne foresiore west

of Lynie Rezis, snowin diagenetically
eadanced preseyvation of tie trace fossils

‘iTnalessinoides, Coropinioides lymensis,

Chioncerites anc Ruizocoralliuim.







Dlate ¥ive

Close~up of Corogcirioives lymensis(rigit)

and Ruizocoralliuwn jeuense (left) from

the base of tile Tllerveck Bed veunzathi
Staiutoncdale, siowing the preservation

of delicate scratch marwings on tioie walls
of Durrows ilipressed into very ifine-
grainec xaolinitic silts of tuie Lower

Deltaic series., x 10







rlate Six

Recent colony of Arenicola niarina in

littoral nud, Sancsfoot, Uorset.

Note tihe varying D»dreservation of the
inhaleitt funnel due to differences

in thixotropy.







i?late Seven

Recent trails of Littorina littorxrea

preservea in littoral mud.

Ao

3.

Close-uyp of typical trail made in
]

mud witli low thixotropy; mnotice tlie

marikec transverse riages (HANTZSCLHEL)

General view of trail showing the
varianle preservation of thie transverse
ridges, caused by thixotropic differences

(HANT2SCiIZL ): scale = 10 cii.

General view of a set of parallel
trails witia very pronounced lateral
ridges vut poor transverse ridges,
constructed under tinin sheet of

water (FARROV): pencil = 9 cui.










Plate Eleven

Arenicolites skeltonensis sp. nov. from

basal Upper Lias, imuediately above tne

Sulphur Band, Nortih Skelton.

Top. Type specimen, showing the striking
bed-junction preservation, associated

Chondrites, and black burrow-lining.

Note the burrow with the funnel
penetrated by protrusive laminae

to the right of the photograph.

Bottom. Specimen showing the highly polished
burrow walls and the tube constrictions
caused DYy resistant bands in the

siderite muastone.






Plate Ten

Chondrites from the Middle Liassic Sandy Series

a. Preserved by bed-junction sedimentation,

from a loose block north of Skinningrove.

B. Associated with Curvolithus and Entoliun,

preserved by bed-junction sedimentation
accentuated by baxking from the Cleveland Vyke;

from Cliff Rigg wuarry, near Great Ayton.







Plate Nine

A. FEione noniliforuis TATE G., a beaded

trace fossil from the Namurian of

Howick, nortihumberland (type specimen)

B. Beaded trace fossil from Swath Beck Hush,
rmoor House National Nature Reserve, with

sharp lateral riages.

C. Related trace fossil from same locality
lacking a beaded appearance and possessing

pronounced lateral ridges.






#late Eight

A, Close-up of typical beaded trail of

the amphipod Coropiaium volutator,

preserved in mud with low thixotropy.

B. General view of a set of Recent trails

of Corophium volutator, showing unbeaded

areas caused by subsequent thixotropic flov.




Plate Fourteen

A, Close-up of a vertical section sinowing
the "sagging” of the laminae on the
insice of the 'U‘'.

Note the depressed laminae of the innalent
and the plugged tube of the exhalent limb

of tiie burrow to the left.

B. Plan view of a horizontal section suowing

the slit-like cross-section of tune burrowvs.







Plate Twelve

Uﬁlique view of loose block of laminated
sandstone (S.3.35) from the Scarborough
Beds of Ravenscar, showing both vertical

and horizontal aspects of Arenicolites

statheri BATLER.

Plate Thirteen

View of vertical face of sandstone, showiag

Arenicolites statueri descending from the

plane of a small unconforumity.
Note the solid tube-casts in mauny of

" the burrows.

The hammer = 38 cm. in lengtii.






Plate Fifteen

Calcareous gritstione doygger from tue
Jencliff Grits east of Osuniugton Lills
showing sluup structure associated with

ain iluneaiately posi-depositional Tracture.

Calcareous gritstone cdogger froi: the
3enclifif Grits ou tue Dacss.iore just
west ¢l Reccliff “oint, siiowing deeply

eroaec¢ slots c¢f Diplocrateriorn arszsili sp.nov,

Note tine large size, and duiibdell-=snaped

cross-section. x 0.15

Ginaller exanidples of retrusive Jiglocraterion

ar<elli associateu with suaaro liuguaoid rigoles.
llote tlhie srialler size, sausage-snajed Cross-

section, aud lower censity. x 0,00







PWiate Sixteen

Vertical section of pDiglo-

craterioa arkelli from Motne

Grits of 3owleaze Cove suowing

tiie strong Soreite ana indistinct

“

limes., x %

showing ringed aperture across gypreite with

“

3 o C o
Horizontal sectiou Vertical section
anc fTaecal pellets. x 1 retrusive lariinae. x 1
|







Plate Seveiiteen

Large loose blocik of sandy linestone (5.3.28)
from viie Scarborough Seds on the bacwishore

at Irom omcar, witha retrusive Uiplocraterion

arielli occurring in nigh densities.






Plate Bighteen (4)

Diplocraterion statiieri sp. nov. frowu a

large loose olock of sicderitic sandstone

frow the Uogger iun Saltwick day, near

Wnitby; maximunm burrow aensity recoided.






vlate Bignteen (3

Diplocraterion statheri at invermediate density;

Cld Nab, Saltwick Jay.






Piate Zighteen (C)

Divlocraterion statl.eri at low wensity;s
A 9

venecati Thitby Higlh Light.






P?late minceteen

Tironstone noaules from thue base of tae

Ellerbeck ped witih Corophioides lymensis (COYSH)

A. Associated witn oblique Riiizocorallium

jenense ZENKWZER and Clhondrites.,

3. Showing the delicate transverse striae, and

the ‘kev-ucle'-si.aped crossection.

_n each speciunlenn, notice vihie strixing contrast
witii toe wihite xkaolinitic,soft, silts of tne

Lower Deltaic Series. x 3






rlate Mineteen (1)

Rinizocoralliu (Coro.hicides) jemense wINiTi;

vertical crustacean Durrows descending from
the base of the Dogger into tue Alur Glhiales

in Long .iigat, Tas

-

Clifi, Jhitby.

A
Verticel face siiowiag tihe coarsely
scratcued soreite on tioe rigit, anc

slicuensiced shale witia seleaise

crystals oir tiwe left.

3. C.
Slicsensicing along tiie dasal 'U' of large
burrow siaes of icasal ‘U! burrow snowing the

very coarse scratc.es

orn liilscs and Syoreite






Llate Tuenty

S3xo0litos c.f.ligearis ~ALUSIAl froii sec 6

of t.ie Usmington Qolites, wulacx lead,

A, JUrrows «esceaCing perpenuicalarly witn
respect to a cross-set of strata.
To tae left of the criotogragn, suirrovs
witila Ded-=junction preservationm; to tiie
rig..t, above tle ilaniier-nead, conrncealed

ved=-junction preservation.

o
.

Closeup oi vertical face of ocolite, showing

coincealec veu - Jjuacticmn preservation.

C. dorizontal section tlirougiz thhe durrows of 3)
snowing their circular cross-section, anc

coarsely oolitic filling.






rlate Twenty-=five

Close-u» of Thalassinoides suevicus fror tae
condensed Hambleton Colite Series of Filey 3rigg.
Notice the bleached nature of the burrows coopared
with the matrix, wilere serpulids and pxogyra are
very avbundant.

Near tne fountain-pen (lengtu= 13 cm.) one LUrrow

may e seen cutting another. Normally tiuey amnastoiliosc.







Flate Twenty-four

Thalassinoides suevicus preserved as waite,

hhorizontal Y-sunaped burrows set in brovn

calcareous grit; loose block of Hambleton

Oolite on Filey 3rigg.







A,

Plate Twenty-tnreze

large Thalassinoides suevicus (QUEN.) from

he Trigonia uwdlestoni Bed, Redcliff roint,

o

siiowing tlie diciiotomous branciing and peripueral

furrows, wihere loosely coupacted siielly matter

ras been removea DY erosiomn.

Burrow width = 5 cm.

isolated burrow systen of Taalassinoicdes suevicus

in sandy limestone ($.8.28) from the Scarvorough
3eds; Clouguton Wyke (54/020951). Note tlee
very regular dichotomy.

Teichichmus accouunts for 90% of the icunofauna







Plate Twenty-two

Essentially horizontal humriocky masses of

Thalassinoides saxonicus (GEIN.) fron

coarse calcareous srit (5.3.28; of the
Scarborough Beds; loose block on the
backshore soutn-southeast of 3lea VWyxe
(L5/993012).

Note the annelid-liike axial core running

through many of the burrows.







Plate Twenty-one

Ophiomorpha borneensis X&IJ from the Corallian

A. From the 3encliff Grit of Redcliff roint,

showing the wart-lixe lining of tie burrous.

B. From Bed 6 of the Osmington Golites of
Black liead, siowing the eroded lining,

smootn core, and cdicuotonious branching.

¢C. From Bed 7b of the Csmington Colites of
Slack fead, showing the regular pits alouy

thhe burrow margins.



Plate Twenty-six

o AT

Rhizocoralliuw cicatricosus (TATZ & BLALD)

from the Main Seam of the tiiddle Lias

Ironstore Series, 0ld Mab, soutneast of

Staithes (45/7S4187); bed 52 of HOUARTH (1955).

Notice the apparent absence of Spreite, tuie

area being highly disturbed by Chondrites,

and the lacerated limbs.

specimen whitened with ammonium chloride.






slate Twenty-five (1)

View of an 3llerbeck Bed ironstone nocdule fro.i
beneatn, sinowing tihe Spreite of an oblicue

R

Rhizocoralliun jenense #4ENiZTR, and meny 'sey-iole'

cross-sections of Coropnioides lymensis (CCVSIl;

Notice the starting bed-junction preservation,

and the great cetail of tue ppreiten sculpturc.










rlate twenty-seven

AO

Rnizocoralliwa cicatricosus

sheowiny U-silaped vertex anc
absence of Spreite.

Locality as in £+.26

C.

Rihizocoralliur

cicatricosus

showing very long
flexuous purrow
and tiidckx liiibs.,

Loc. as in #1.26

Siall initial section of

Reizocorallijum comvmuane SCilnIly

.

associated wita WYaernidiun,

Cronrites, sersulid colonies

aild winnma (vertical); urey Heds

(Seds 80 of DBAN 1954 );Rea.









Plate Thirty

Polished sections of Rhizocorallium cicatricosus.

A. Vertical transverse section showing the siderite-
plugeged limpe whicn appear mottled witha faecal

pellets.

B. Horizontal longitudinal section showing
irregularly ellipsoidal faecal matter

(in the top limb) and Chondrites in tae

lower two limbs.

Locality as in rlate 26







Plate Twenty-eigat

Rhizocorallium cicatricosus with 'kink' in tue

returi limb caused by a vertical obstruction.

Locality as in slate 26 X 3




Plate Thirty-one

Succession of burrows of Rhizocoralliuil comrmune

from argillaceous limestone with symmetrical
ripple-marks (wavelength = 3% "); Scarborough

Beds (S.B.32) beneath Ravenscar.

Note the different etlhiological patterns of

successive burrows.

(See also Text-figure 29)







Plate Thirty-two

Terminal 'kinking' of Rhizocorallium comnune

from silty limestone (S.B.32) of the Bajocian
Scarborough Beds beneath Ravenscar, sbhowing
scratcn markings within the area of the Spreite

and sets of diamong-shaped claw impressions.

Notice the pod-like Pelecypodichnus SEILACLIR

within the Spreite. . x 1










Plate Thirty-three

The Recent stomatopod crustacean Sguilla serrata,

one of the few organisms known to proauce

Rhizocoralliun-like structures at the present-cay.

2
'.-I
i

Note the six-pointed sub-chelae.







Plate Thirty-iour

A, Typical ortuodox Rhizocorallium conriune

from silty limestone ($.3.32) of tire
Scarborough 3eds from beneatn Ravenscar
showing tiie narrow, lacerated linbs;
poorly developea Spreite; anc remnarkanliy

constant gauge.

B. Slightly obligue vertical transverse section

of Rhizocoralliun (probably R. cicatricosus
<+ -—

from the liiddle Band of the Lain Seam of tuae
Ironstone Series at Nortn Skelton kiue,
showing the siderite-plugged limbs and well-

developed Spreite filled witn opaline oolitus.

The matrix is dominantly siderite mudstone

nighly burrowed by Chondrites.

N.3. The object just beneath, and to tue left

of the Spreite, is an amrionite chea .ber.







Plate Thirty-five

Asterosoma fosteri sp. nov. from the Dogger of

Loop Wyke, nortawest of Whitby.

A. Plan view suowing the radiating lobes

B. Side view suowing the strongly raised centre

and the flat lobe profile.







Plate Thirty-six

A. Do
Radially incomplete Radially coujplete
Asterosoma c.f.raciciforme exariple, distimctly

from sandy limestone (5.3.32) ovoid in outliue

beneatn 3east Cliff.

(X

beneati Ravemnscar b4

CO

Obligue view of Asterosoma

multilobatum sp. nov, fronm

sancy limestone (S.3.28);
Cloughton Wyxe (54/993012).
Note the large numoder of

lobes in very high relief.







Plate Thirty-seven

Chonurites from the upper vloc« of the l:ain Seaw

at 0ld Nab, southeast of Staitnes (45/794187).

3ed 54 of HOEAXTH (1955) x 6




¥late Thirty-nine

A, Pinnate branching of Chondrites in very coarse

conglomeratic Middle Lias sandstone fron

Chideock, vorset; associated by "Cylincrites®

Note the occurrence of the Chlamys snell. x 1

B. Chondrites witnin tie shell of a decalcified

bivalve from the Blea Wyke Beds of Peak. x 5







Plate Thirty-eignt

Chondrites from coarse grey siltstone of Iromnstone

Series (Bed 41 of xCUARTH 1955); Hawsker Bottoms
(45/952076); showing tunnel systems of two sizes.
Note the constriction in tube diameter at tne

point of branching in tne larger systen. x 5







Flate Forty

Teiclhiiciinus fron fine-grained sandy liizesione

(5.3.32) vpeneath Beast Cliff, Ravemscar.

A, 3.
Exarple witn 5 cui. Sxamnle with 3 cii.
vertical developrient vertical developnent

anc. norizontal translation. and no trauaslation.

Ub
Zecent trace of RNereis,; caused
by tire lateral migration of

several dweliling tuoes (SCHAFER)

j)o
T-shiaped apparent intersection

of two Teichicimus.

iLocality as in aj and 3







vlate BForty-one

a. Teicuiciinus associated with general spiral

disturbance of surrounding sediment.

B. ublicue Teichiciunus associated witi horizontal

Gyrocnorte c.f.comosa HEER.

Locality and horizon as Rlate 40a.









Piate Fority-taree

A, Loose pPlock oi cross-laminated sandstone
{(? Lover Deltaic Series) bemeatl Ravenscar,

witn aggregations of faecal pellets.

B. Close-up of tiie faecal pellets. Notice the
iuwpressions of niany smaller Dellets whnich

aave Deen removed Dy erosion.






vlate Forty-four

Recent crab pellets in two sizes (LRIITI-GRAL
from trooical snores around Zong icng.
Larger pellets identical in size to tuose

=

illustrated on JDlate 43.













)

orty-six

H

Slate

Sancstone witii symmetrical ripple-narks (S.2.35)

Trom tiue Scarborougn Beds below Ravenscar

suowiiy randomly oriemted Gyrocinorte carvomaria.









Plate Forty-seven

© =

Gyrochorte carbomnaria SCHLIIC:iiIR

A. Examples fron tne Kllerbeck Bed of Goatinland
trending parallel to tne crests of symmetrical

ripple-marks.

B. Examples {rom laminated siltstones with parting
lineation from the Wamurian of Haltwihistle 3urn,
Northumberland showing tihe pronourncec orientation

of the trails.







Plate Forty-seven

C. U~shaped Gyrochorte carbonaria oriented

at right-angles to the parting lineation.

D, Two U-turns developed in adjacent trails;

oriented at right-angles to partiang linection.

Both examples from the Carboniferous of Haltwhistle







Plate Forty-eight

Two broad U-turns developed by adjacent

Gyrochorte trails in ripple-uarked sancdstone

from the Bllerbeck Bed of Goathlana.







Plate Fifty-one

Hundale Point seen from the cliffs above
Clougnton Wyke.
The scar is formed by the thick sandstone

above which occur the Scarborougn 3eds.







Plate Fifty

Trougn cross-lamination in tne basal sancstone
of the Scarborougn Seds (S.3.36); in situ
at (45/990010; .

The notebook is 16 cm., in length.







Plate Forty-nine

The outcrop of the Scarborough Beds in the
cliffs to the soutlieast of Blea Wyke Doint
(45/990010) showing the sphaeroical weathering
of the coarse @lcareous grit menber (s.5.28)
on which tne hammer rests, the sanastoncs

at the ton of the succession, anc tue

impure limestones, in tue foregrouna.

The gently sloping part of the cliff is

formed by tie thick shale member (S.B.27)°






Plate gifty-taree

A. Bowleaze Cove; cliffs west of RecdclifT loint;
siowing prominent feature nade by tiie large

tabular blocss of tiie Trigomia hudlestoni HSecd.

B, Bed 7b of the Csnington Uolite, Blaci . eac;
silowing "ciuraed® lirtestone overlain oy
massive oolite. +yne horizontal rollous

are cross-sections of COphioniorpiia Dorneecnsis.

In situ photograph° o

=






Plate pifty-=two

I.ixed trace-fossil assernlage in sancy li..estone
from the Scarborough ZSeds at Iron Scar;

cdorlinated by Teichicinnus, but witn Terruginous

Thalassinoides suevicus and Rahizocoralliun COLIILALE.

Fencil = 12.cm° in length
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Fig.1. The Jurassic Succession in the vicinity of Robin Hood’s Bay, Yorkshire, showing the
cyclic repetition of extensively burrowed strata; the most abundant genera at each horizon are
shown on the right. (Compiled mainly from ARKELL, 1933; FOX-STRANGWAYS, 1892; TATE and
BLakE, 1876; emendations and additions from HEMINGWAY, 1949; HEMINGWAY et al., 1963;
DEeaN, 1954; HowaRTH, 1955, 1962; WiLson, 1949, and the author.)
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Fig.11. Suggested bathymetric zonation of the endobenthos in shallow-water limestones from the Bajocian Scarborough Beds of the Yorkshire coast. Compiled fromstratigraphic data presented in Table H:.u Fig.10 and the text. (Horizontal scale accurate; vertical scale and lateral scale diagrammatic.)




APPENDIX IT : THE LITHOLOGICAL ASSOCIATION AND mgHoﬂ%Eo DISTRIBUTION OF THE MAJOR TRACE FOSSILS FROM THE JURASSIC ROCKS OF ENGLAND

WELL~-SORTED SANDSTQNES & COCLITES

Cross-bedded deltaic sandstone X bid X X
Trough owommtdmmmmm sandstone x b4 x X
Laminated sandstone X X X x
Cross-bedded oolitic limestone x x
IMPURE CALCAREQUS SEDIMENTS
Marly oolitic limestone x X x
Calcareous shale b d b x b.d
Silty, ripple-marked limestone x x bd X b's
Sandy limestone X X X X x
Calcareous grit b's X
FERRUGINQUS SEDIMENTS
Chamosite oolite x
Sideritic chamosite oolite x b'd
Siderite mudstone x X | bid X
Siltstone X b'd b'd pd
Shale X X X X
UPPER JURASSIC X X X X X X X X X
MIDDLE JURASSIC X X X X X X X X X X
LOWER JURASSIC X X X X X X X X
Arenicolites Corophioides Laevicyclus Ophiomorpha Rhizmecoralliun Teichichms Asterosoma
cicatricosus : .
Diplocraterion Skolithos Thalassinoides Rhi zocorallium Chondrites Planolites
: commune
DWELLING BURROWS FEEDING BURROWS
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