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Ttle pu r pose of ttlis field trip is to exa mine Bnd compare 

a modern tidal del ta and a dj acent env ironments and a Pleistocene 

analogu e (Fig . 1) . 

Stop 1: Pigeon Creek Tidal Delta (Fig. 2) 

We ~ ill enter ttle ~ater at the dock juat inside the Do uth 

of Pig eon Creek , near Ocean House, and drift wi th the ebbing tide 

througtl the entrance to Pigeon Creek; Bnd ttlen a wiDl aouth we st 

along t he shore to our awaiting field vehicle . Along the wa y we 

~ ill traverse the follo wing e nviro n me nts (s ee Fig . 2) . 

1 . Tidal channel and adjacent subtidal fl a ts 

Immediately downstreaD froD ttle dock is a deep 

(3-4m) , ateep - sid ed tidal etlannel . A ttl i n veneer of 

coarae molluscan shel l hsah floo r a the channel. 

Locally , in shsllo wer parts of the c hannel , ttlick 

lenses of Halimed a (calca reo us gree n a l ga) plates 

mig r ate ~it h ttle tide . 

A prominent branch of the tidal channel , extendin g 



north fr om the entrance of Pigeon Cr eek •• a, be aeen o n 

Figure 1. Thia bran c h extenda approxi.atel, 4 . 5 k. and 

ter.inatea 1n a la rl' baain at the north end o f Pigeon 

Creek. 

Shallo ~. aubtidal flat a border the tidal channel. 

The s ubtidal flata aupport a lush gro~th of the a ,rine 

Ir,aa Th .. l .. ssia . bet~een ~hi ch gro~ the calcareous 

green .. lgae Halimeda. Penic illua and Udotea . Loc.lly, 

tidal fl a ts are dewalope d and aupport denae atanda of 

r ed .angrove. Tidal and s ubti dal flat aedimenta are 

finer and aore poorlr aorted than thoae of the tidal 

c hannel. 

2 . Tidal delta 

A pro.i ne nt abb tidal delta extenda aea~ard fr oa 

the entrance to Pilaon Creek . Wa ter depth acroaa the 

delta is approx imatelr I t o 2 m and .axi.u. tidal 

fluctuation ia approxi.atelr I m. The aediment of the 

tidal delta i a a ~e ll ~i nno~ed c arbonate aand, the 

aurface of ~hi c h ia co vere d by cu rr ent ripples ~h lch 

migrate and c hang a direction ~ith the ebb and flo~ of 

the tide. 

The aea~ard a ds e of the delt.. ia aar ked by a 

sent Ie de s cen t to a Thalasaia .ead o ~ owe r ~hi c h the 

dalta ap pea rs tn have advanced . Loc al l, . 8courins haa 

occ urr e d alons <h. delta .8 rSin , a nd e l a.where 

Thalaasla ia en c r oaching on the delta flanks. The 
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Thalassi3 m .. adow sh .. lters a mar.. div .. rs .. f auna and 

flora and it s sediments are mar .. poorl y sort .. d than the 

tidal delta. 

3. Rock-floored shalla" subtidal and Thalassia meadow 

environ .... nts 

The "est shor.. of Pi g .. on Cre .. k .. ntranc .. and the 

adjac e n t shore of Snov Bay reve"la II rocky shore 

environment vhich extends subtidally a fev t .. ns of 

m .. ters seaward . The su btidal bedrock surface supports 

a variety of acle ra ct in ian corals , th .. most obvious of 

"hich is Diplori3 , t hickets of the red calcareous algae 

Goniolithon, lind aparse growths of calcllr .. ous gr .. en 

IIlgae "d Tbalasaia. Sea ... ard, a denae stsnd of 

Thalassia gro ... s in poorly so r ted carbonate sediments . 

Th . i slands offshore , especially High Cay, 

repreaent bedrock erosional remnants of formerly mare 

extensive aeollan ridges . The bedrock high to the ... est 

of Pigeon Creek entrance anchors a 

ridges ly i ng to the south and ... est. 

s er i e s of beach 

Stop 2: North Pigeon Creek Quarry Area (Fig. 1) 

North Pig eo n Cre .. k quarry locat ed on a amall hill 

(ap proxima te 1 J 3-4 m ele9ation) on a aho rt peninsula at the north 

end of Pigeon Cr eek. The sho re line here consista of a narrow 

bedrock platfo r m. Pr .. sent tid"l fl uctuation (15-20 cm) 18 muc h 

less tha n at t::,:, .. ntr an c .. to Pig .. on Cr .... k. Inland. to the .. ast 

'". 
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and west of the North Pigeon Cr e ek qu arr y a r ea , lie a aeries of 

old beach ridges (poor ly viaible on Fig. 1). The beach ridges 

consist of oosparite and bioa pa r it e. A sinuous channel (Granny 

Lake Channel) can be trac e d south ward from Granny Lake al~oat to 

the North Pigeon Cre ek quarry ar ea. A bedrock plain extends 

laterally I or more km f rom the channe l to high bed roc k hil l s . 

Bas e d On l i .ited sa mpling , the bedrock o f the cha nnel conaists of 

oospsrite and the plain consists of oomicrite , oobiomicrite s nd 

biopelmicrite . 

We will make t .... o stops 1n th e North Pig e on Cr eek ar e a as 

follo ws : 

l. Shoreline bedroc k platform 

The be drock here is , biope lmic r ud i te. 

Hacro f ossil!J 

01 plorie , and 

includ e corals , eapecislly Hontastrea and 

gast r opods. Thin sections reyeal red 

algae a mong the bioclastic debriS . These sed iments 

rest unconformab l y on a subaerial c ru st and are 

correlated .... ith the section exposed in the No rt h Pigeon 

Creek quar r y . 

2 . North Pig e on Cre ek quarry 

The section exposed in 

quarry r e sts unconformably 

crust and consi9 t9 of 3 

t he North Pigeon Creek 

on a subaerial micritized 

units , s lo .... e r massive 

bio a ic rud ite o verlain by a c r oss bedde d oosparite and 

an upper massive oosparit e. 
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Ost ~ acode8 1983) ~eflect chansing 

conditions within the sec ti on. The ass eablsle at the 

base of th e love~ aassi we unit ~efle cts restricted 

c ond itions (b rackish , or perhaps hype r asline) during 

i nit ia l floodin g by rIsing s e a lev e l . Ost r acodes i n 

the ~e s t o f the love r msssive unit s uggest i mpr oved 

ci r culst i on snd in the cross bed ded unit snd bsse of 

the upper msssive uni t th ey i odi c at e no r msl 8s r i ne 

conditions wi th possibly some hyperssline influence . 

Alth nugh dive r sIty dec res ses in the r eaainder o f the 

upper masslwe unit , t he oa trscode fauna indics tes 

stsbl e msrine conditions . 

Discussion 

Hin8an (1960) first sUBSested thst t he sect ion e ~ posed i n 

the North Pigeon Creek quarry represents a nes rly e~sct f oss il 

snslolue of the mode r n Pileon Cr eek t idsl delts. Thalasn ( 1963 ) 

snd Thal.an and Teete r (1963 s , b) cOnc ur aod pr ovi de sdditionsl 

evidence in sup port. 

tn the sections e~poa ed at North Pigeon Cr eek qusr ry the 

l over ma ssiv e unit r ep re se nts s prode lta Thsl sss ia meadov, the 

c r oss bed ded uni t repre sents s t ids l delta pr Olradlng sc r oss this 

.eado v snd the uppe r massi we unit repre sen t s the Thsls ss ia 

subtidsl flat s s obaer wed bordering t he tidal c hs nnel i nside the 

entrance to Pigeo n Cr eek . The peninsu la on wh i ch the qua ~ry is 

located is remarkably sl.i l s r in out lIne to the sesvard edl e of 

th e modern tidal delts and the be dr oc k fsuns l assemblage flsnk i ng 
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the ancien t delta ia e lo .ely eoaparable to the aode r n aub tidal 

bedrock co.a unity ~e at of Pigeon Creek ent r ance. The be.ch 

ridge. inland to the e.at .nd ~eat of the quarry are aiai1ar in 

poaition t o thos e flanking the preaen t tidal delta. Cranny Lake 

Channe l, and the bedrock plain flanking it , 1a the ancient 

repreaentative of the pra aa nt Pigeon Creek Tidal Channel a nd the 

tidal to aubtidal flat a bounding it. 

Thus, the Gra nny Lake baain , channel and No rt h Pigeon 

Creek quarry area repre aenta a Pleiatocene lasoonal or eatuarine 

aaaad on ita 

elewation , the North Piseon Cr eek tidal delta auat ha.e foreed 

during highe r sea 

have foreed during 

level than present. 

the hisher a e a 

We s uspect t hat thia may 

levela (4 to 5 a1) of the 

Sanga.on Interslac 1al , but it may have de ve lope d du ri ng 1I0 re 

recent postulated highe r levels (se e Care~ and Mylroie , this 

voluae). 

It is unlikely that auch a tidal delta could have foraed 

at the northe rn end of Pigaon Creek, ao re or leaa aa it ia t oday. 

The diainished tidal ranse at the north end ~ ould probably ha.e 

pr o vided inaufficient cur re nta to develope a t ida l delta and 

Montaatrea , Diplo r ia and rad calcareous algae do not live in the 

preaant res tr icted conditions o f Pigeon Creek. Therefore, the 

Cranny Lake Eatuary auat hava emp ti ed directly onto the op en 

ahalf juat a. Pigeo n Creek does today. At that tiae , eroded 

aeollanite reananta, auch aa The Bluff and othe r rocky headlands, 

atood aa islanda offshore froa the Cr anny Lake tidal delta. 

Enclosure of P1geo n Creek ~a a accoapl1s hed efter the developaent 
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of the Gra nny Lake ayates, poasi bly during the pos t Wisco nsin 

rise i n s ea le'Oel , 

ialands . If 

as d une-bes ch r idges l i n ke d together these 

cond itions re s ain ststic , it 11 quite 

possible ttl s t continued sou t h ward gr o wth of the dune -beac tl ridge 

5yates wil l link the isla nd a of f ttle present tida l de l ta, ttlus 

e x tending Pi geon Cr eek snd shiftin g ttle position of ttle modern 

t idel delts. 

lB. 
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