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Post-depositional mud migration structures in the Tynemouth Creek Formation; 
Lower Pennsylvanian, southern New Brunswick 
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University of New Brunswick, Fredericton, N.B. E3B 5A3 

The Tynemouth Creek Formation is of 
lower Pennsylvanian age (Westphalian B?) 
and is exposed on the south coast of 
New Brunswick, between St. Martins and 
Saint John. The formation dominantly 
comprises red mudstones, sandstones and 
conglomerates and represents a proximal 
alluvial fan of southeasterly derivation. 

Evidence of physical diagenesis, in 
the form of post-depositional migration 
of mudstone is abundant and may be 
grouped, for the purposes of descrip
tion, into four principal types all of 
which are intergradational. These com
prise: Load Deformation, Mud Intru
sions, Mud Injection Laminae and Brecci
forms. 

Load Deformation occurs at sand/mud 
interfaces where the two sediments re
main essentially contiguous. They re
flect relatively high sediment viscosi
ties at the time of loading. 

Mud Intrusions involve the rupturing 
and penetration of sandstone beds by 
discrete masses of mud which may be 
several metres in diameter. In conglo
merates, however, intruded mud forms 
more diffuse' bodies in which mud has 
permeated between individual clasts. 

Mud Injection Laminae (M.I.L.) are 
the . most commonly occurring physical 
diagenetic structures in the Tynemouth 
Creek Fromation. Mud injection laminae 
comprise irregular ramifying mud sheets 
which range up to 10 mm in thickness. 
They are most common in fine and medium
grained sandstones, to which they impart 

a form of pseudo-bedding. M. I. L. may 
have any orientation to bedding, and 
occasionally may form conical sheets. 
M.I.L. are often cut by small, sand
filled cracks. The penetrative nature 
of M. I. L. suggests that they result from 
the injection of very fluid mud. 

Brecciforms comprise discrete blebs 
of mud dispersed through structureless 
sandstone. Blebs are generally ovoid, 
sharp-walled and have a micro-fabric 
resembling cleavage. Brecciforms are 
thought to form by the immiscible inter
flow of relatively cohesive mud into 
liquidfied sand; immiscibility permit
ting globules of mud to migrate freely 
through the isotropic host sediment. 

In all four cases, mud injection took 
place under the influence of reversed 
density gradients, compounded by high 
pore-fluid pressures and high litho
static load. Each class of structure is 
simply a response to a particular com
bination of physical conditions, mainly 
density, viscosity and cohesion. In a 
broader context, abundant evidence of 
mud migration is probably a reflection 
of rapid rates of subsidence and sedi
mentation leading to the accumulation 
of thick sequences of under-compacted 
sediments with unstable density and 
pore-fluid pressure gradients. 

Experiments are under way to repli
cate physical diagenetic structures. 
Al though in their early stages, these 
experiments have already been success
ful in illustrating the genetic mech
anisms of some diagenetic structures. 
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