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Stratigraphic Framework of the Track-bearing Beds at Dinosaur State Park, Rocky Hill, Connecticut
Kilee Nutbrown and Abigail Durling, Environmental Earth Science
                                     Mentor: Peter A. Drzewiecki 

1. INTRODUCTION 3. SEDIMENTOLOGY 4. DETAILED COMPARISON OF STRATIGRAPHY
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6. RELATIVE POSITION IN
     THE EAST BERLIN FM.

7. CONCLUSIONS & IMPLICATIONS

The Early Jurassic East Berlin Formation (EBF) exposed along the ramp 
from the Berlin Turnpike onto Route 9 N in East Berlin, Connecticut, 
preserves cycles of alternating lake (carbonaceous black and 
structureless gray mudstone) and playa (rippled, mudcracked, and 
disrupted reddish-brown mudstone and cross-bedded sandstone) 
strata that are interpreted to represent 20,000-year Milankovitch 
cycles. These cycles, particularly the carbonaceous mudstone layers, 
have been used to correlate EBF strata across the Hartford Basin. One 
such layer occurs beneath the dinosaur track-bearing layers at 
Dinosaur State Park (DSP) in Rocky Hill, Connecticut. DSP is the most 
visited geological site in Connecticut and displays over 750 tracks that 
are important in understanding the paleoecology of Jurassic rift lake 
systems on the east coast. The lake cycles that contain the dinosaur 
tracks at DSP can be correlated to the EBF at the East Berlin outcrop.

The EBF in the DSP area appears to be much thicker (over 300m) than 
the section measured at East Berlin (about 170m) and elsewhere, 
making correlation of similar looking lake cycles di�cult. To resolve 
this, three approaches were taken: (1) comparison of stratigraphic 
facies patterns, (2) measuring the distance down from the top of the 
formation, and (3) comparing the relative positions of the track- 
bearing strata within the EBF at DSP to the East Berlin outcrop. 

Figure 1. Location Map for this investigation. This is a geological bedrock 
map that shows the distribution of the East Berlin Formation in the study 
area as well as the locations from which data were collected. The small 
inset map shows the location of the Hartford basin in Connecticut and west-
ern Massachusetts.  Note that the strata are oldest in the west and young-
est in the east as a result of regional eastward tilting of basin strata.  The 
East Berlin Formation outcrops in a narrow N-S trending outcrop belt. Map 
from Drzewiecki et al. (2012).

1. Lithologies and sedimentary structures preserved in the East Berlin Formation at Dinosaur State Park and the Cromwell and East 
       Berlin sections record cyclic sedimentation within alternating playa (dry) and and perennial lake (wetter) environments. 
 2. Correlation of strata from Dinosaur State Park to the Cromwell and East Berlin sections (further into basin center) demonstrates 
       lateral continuity of facies and correlates with the third gray mudstone from the top of the formation at these locations.
3.  This correlation is consistent with the stratigraphc position of the DSP track-bearing layers based on the relative thickness of the 
       East Berlin Formation. 
4.  The track-making dinosaurs at DSP occupied the Hartford basin when the lakes were absent or at a lowstand between two 
       episodes of expanded lake levels.
5.  Thickening of the entire EBF in the DSP area is likely related to increased accommodation and sediment supply at the basin 
       edge near the Eastern Border Fault system. 

The trackways at Dinosaur State Park were created during the Early 
Jurassic Period within lacustrine strata of the upper East Berlin 
Formation deposited in the Hartford basin, a structural low in the 
Earth’s crust formed by the rifting of Pangea during the formation of 
the Atlantic Ocean. The Hartford Basin (an asymmetric half-graben 
with a boundary fault on its eastern margin) has over 5 km of 
sediment �ll and three basalt �ows.  The East Berlin Formation, the 
focus of this project, occurs between the Holyoke and Hampden 
Basalt �ows. It is composed of mud-rich lacustrine strata, re�ecting a 
deepening of the basin and trapping of coarse sediment along the 
basin margins. The East Berlin Formation contains depositional cycles 
re�ecting alternating wetter and drier climate. 

   

Line of 
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Stratigraphy of 
Track-Bearing 
Layers

This diagram shows a 
cross-section of 
track-bearing layers 
from east (Dinosaur 
State Park, proximal 
to the Eastern Border 
Fault) to west (more 
distal) across the 
Hartford Basin. 

Key horizons labeled 
as red-circled 
numbers show that 
the facies cored at 
Dinosaur State Park 
match the third gray 
mudstone from the 
top of the formation 
at both the Cromwell 
and East Berlin 
locations. 
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Cross-section of Track-bearing Strata near Dinosaur State Park

5. DISTANCE FROM THE TOP OF 
     THE EAST BERLIN FORMATION

DSP

1. Mudstone with sand-�lled mudcracks

3. Fine sandstone with climbing ripples

5. Gray mudstone with magnesite crystals

4. Laminated gray mudstone

2. Mudstone with carbonate nodules Thickness of EBF between the top  
of the formation and the third gray 
mudstone down:
 South Hartford Core - 41 m
 East Berlin Section - 47 m
 Cromwell Section - 48 m

Dinosaur State Park - 68 m

In cores and outcrops, the thickness of the East Berlin Formation between the top of 
the formation and the third gray mudstone from the top ranges from 41 to 48 
meters. However, at Dinosaur State Park, it is calculated to be about 68 meters (see 
Panel 5).  This might suggest that the gray mudstone bed associated with the DSP 
track layers is actually lower than the interpreted third from the top gray mudstone.  
However, the bedrock geological map of the area around Dinosaur State Park and 
the East Berlin Section shows an apparent thickening of the East Berlin Formation in 
the vicinity of the DSP that may explain this di�erence. The third from the top gray 
mudstone in the Hartford South cores, where the top and bottom of the East Berlin 
Formation have been identi�ed, occurs in a relative stratigraphic position 21% down 
the top of the formation. Figure 7 shows that it occurs at a very similar relative 
position at Dinosaur State Park (red arrowheads). Thus, the thickening of the East 
Berlin Formation near DSP is likely due to greater generation of accommodation and 
higher sedimentation rates along the Eastern Border Fault system. 

The relative poition of the third gray mudstone from the top cannot be assessed for 
the Crowmell and East Berlin sections because the basal portion of the formation is 
not exposed at these locations. However, a position 21% down the formation top 
appears reasonable.

Figure 7. Geological bedrock map of the sourthen half of the Hartford South Quadrangle 
from Drzewiecki et al. (2012). The blue and white scale bars at Locations 1 and 2 show that 
the apparent thickness of the East Berlin Formation varies greatly between Dinosaur State 
Park and the measured sections at Cromwell and East Berlin. This may be in part due to a 
more gentle structural dip near DSP, but the dip difference is minor and can only account 
for a fraction of the apparent thickness difference. The role of faults in the apparent thicken-
ing at DSP cannot be assesed as for most part, faults are covered. The red arrow heads 
show the relative position of the third gray mudstone from the top of the formation at each 
location.

Figure 2. Measured section of the East 
Berlin Formation in the town of East Berlin.

Figure 3. Exposded East Berlin Formation outcrop, 
equivalent to meters 30 to 42 in the measured section 
(Figure 2) along the onramp of the Berlin Turnpike onto 
Route 9 in East Berlin, Connecticut, 41º37’21” N, 
72º44’21” W. Picture taken in May 2021.

Figure 4. Diagram of (A) the playa facies association, deposited during dry periods with 
ephemeral lakes, and (B) the perennial lake facies association, reflecting wetter periods with 
more permanent lakes, responsible for the deposition of gray mudstone. The corresponding 
legend is below the diagrams. Images of these facies associations are shown in Figure 5. 

Figure 5. Pictures of the facies and associat-
ed structures within the outcrop. The playa 
facies association includes (1) reddish-brown 
mudstone with sand-filled mudcracks, (2) 
reddish-brown mudstone with carbonate nod-
ules, and (3) fine sandstone with climbing 
ripples. The perennial lake association in-
cludes (4) laminated gray mudstone and (5) 
gray mudstone with magnesite crystals. Pic-
tures taken in May 2021.

Figure 5. Correlation of stratigrapgic columns of the East Berlin outcrop, DSP core, DSP indoor outcrop, and the 
DSP outdoor outcrop. Stratigraphic patterns are consistent with the correlation of the main gray mudstone layer 
in the DSP core to the third gray mudstone layer from the top of the East Berlin Formation at the East Berlin sec-
tion (Figure 2), despite apparent thickening of the East Berlin Formation in the DSP area. These patterns include 
a thin gray mudstone bed above the main gray mudstone layer that occurs at all locations, and a sandstone unit 
between the two gray mudstone layers that thins and disappears into the basin.

Figure 6. The table to the right lists the thickness measured between the top of the East 
Berlin Formation and the third gray mudstone down at the South Hartford, East Berlin, 
and Cromwell locations, where it varies between 41 and 48 meters. Trigonmetric relation-
ships (11 degree bed dip and 350 m of apparent hoizontal thickness) were used to esti-
mate the thickness of this interval at DSP to be 68 meters. This may suggest that the 
gray mudstone layer represents a deeper mudstone layer at the other locations. 


