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In Monmouth County, New Jersey the Upper Cretaceous Navesink Formation is 
well-exposed along the banks of Big Brook at the Boundary Road Bridge and along the 
banks of POlicy Brook, at Poncy Park on Middletown-Linecroft Road . Con-elation 
between these two localities of a hell bed with a eli tinetive assemblage dominated by the 
oy.:ters Pycnodonte and Agerostrea shows that only the upper section of the Navesink i 
exposed at POlicy Brook, including the base of the n'ansition into the overlying Sandy 
Hook Member of the Red Bank Formation. This correlation is strengthened by similarities 
in the sediment characteristic' between the two localitie . . The more complete stratigraphic 
'ection at Big Brook exhibits three di tinct facies within the Navesink Fonnation: 1) a thin 
basal pebble lag (app. 30 cm) overlain by 2) pebbly quartz sands with abundant callianassid 
bWTow. (app. 2.S m), followed upsection by 3) bioturbated glauconitic sands (app. 7 m) 
bearing two distinct shell beds with dissimilar macrofo sil a:semblages (Fig. 1). 
Upstream expo ures along Big Brook show the upper interval of the Mt. Lamel Formation 
below the base of the Nave ink Formation to consist of a parsely fo siliferoDs, burrowed, 
thin-bedded sand and mud lithofacies. No upper shoreface or beach deposits are pre 'erved 
between the Mt. Lame] and Navesink Formations. 

A variety of interpretation' have been advanced for the facies associated with the 
Navesink Formation. Martino and Curran (I <)90) interpret the upper Mt. Laurel below the 
Navesink contact to have been deposited as tempe ·tites in the transition zone between the 
offshore and horeface regions of the inner shelf. Owens and Sohl (1969) suggest that 
these seeliments are distal deposits of a subaqueous delta plain . The contact of the Mt. 
Laurel Formation with the Navesink Formation is agreed by most authors to be an 
erosional contact. Martino and Curran (1990) note the absence of shoreface deposits in the 
upper Mt. Laurel and argue that the base of the Navesink Formation represents a 
ravinement surface, developed following lowstand exposure of the shelf and erosion of the 
Upper Mt. Laurel deposits. Becker et a1. (I 996) demonstrate the presence of a reworked 
and temporally mixed fossil assemblage at the ba 'e of the Navesink, arguing for significant 
remobilization of ediments as oeiated with shoreface retreat during the Navesink 
transgression. 

Overlying the basal n'ansgressive lag (which we have not yet ampled) is an 
interval of bioturbated, pebbly quartz sand with abundant carbonaceous matter and some 
glauconite. Thjs interval is extensively bUlTowed, with the distinctive trace fossiJ 
Ophiomorpha pre. ent in abundance in the lower half of the interval. OphiomOl'pha has not 
previously been reponed from the lower Navesink. It is not uncommon to find the claws 
of the eallianassid crustacean Callianassa mortoni. preserved within the OphiomOl'pha 
bUlTOWS at the Big Brook locality. Also present within this interval are common . hark 
teeth. Martino and Curran (1990) note a concenn'ation of pebbles, belemnites, and shark 
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Navesink Fm correlation 
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for Navesink Fm. sediment samples. 
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teeth at the contact with the overlying glauconite sand interval and infer a decrea e in 
depo jtional rate upsection culminating with a cliastem at the contact. We note the pre ence 
of several pebbly horizons within the lower sandy interval of the Navesink, suggesting the 
presence of several diastems within this interval. Martino and Curran (1990) interpret the 
lower sandy interval as a transgressive sheet sand deposited during horeface retreat. The 
presence of abundant callianassid burrows supports a lower fore hore to hallow subtidal 
environment of deposition (Martino and Curran, 1990), although the upper part of the 
interval, with its pebbly horizon ' and abundant carbonaceous matter, may record the 
transition to a more offshore, inner shelf environment (Owens and Sohl, 1969). 

The transition upsection from quartz sand to predominantly glauconite sand is 
abrupt, occwTing at a pebbly horizon with abundant belemnites and irregular, sand-filled 
burrows (possibly Rosselia). Above this horizon there is little lithological change in the 
Navesink until the reappearance of fine qUaltz sand at the transition into the Red Bank 
Formation. Sediment from this interval al'e predominantly sand-sized glauconite, silt, and 
clay (Fig. 2). Two shelly horizons al'e found within this interval at Big Brook, a lower 
horizon dominated by an assemblage consi 'ling of pectens and the oy 'ter Exogyra and an 
upper horizon dominated by the oy tel' Pycnodonte and Agerostrea, and the brachiopod 
Choristothyris. At both of these horizons microfauna al'e abundant and diverse. At Poricy 
Brook only the upper shelly horizon is exposed. The genesis of the shelly hOIizons is not 
well understood. [t i generally inferred that glauconitic sands form on the outer shelf 
dw-ing periods of low detrital input (Owens and Sohl, 1969). If this is the case, then why 
are shelly macrofossils not abundant throughout the Navesink? There is some indication 
that the shelly horizons represent extended intervals of time during which shelly material 
accumulated but glauconite clid not. MallY of the shells, particulal'ly in the upper horizon at 
Big Brook, al'e extensively bored by Cliona, inclicating their prolonged exposure on the 
seafloor. Al "o the amount of silt- and cJay- sized material is much greater at the shelly 
horizons than in the spal'sely fossiliferou glauconitic ands (Fig. 2). Much of this fine 
material appears to be planktonic foraminifera te t· as inclicated by the large fraction of 
carbonate in the fine sediment fraction and corroborated by microscopic ob 'ervation of 
dense quantities of foraminifera at lal'ger phi sizes in the samples. It appeal', that 
planktonic foraminifera were able to accumulate without dilu60n by glauconite formation, 
perhaps due to a episodic changes in the benthic environment during deposition of the 
Navesink that inhibited production of glauconite, allowing fos il material to accumulate. 

The initial transition to the overlying Sandy Hook Member of the Red Bank 
Formation is shown at the Porky Creek locality by the reappeal'ance of fine quartz sand as 
a dominant component of the sample, mixed with the glauconite. The Sandy Hook 
Member has been interpreted to be a prodelta facies developed as fluvial systems built out 
from the shoreline foUowing the end of the Navesink transgres ion (Owens and Gohn, 
l(85). 
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