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Location:  Lat 41.457186 N, Long -76.481012: Haystack Rapids, Loyalsock Creek 

Key Points:  

1) Type section/area for the Haystacks interval. 

2) Discontinuous regional marker “horizon” of orthoquartzite/silica-cemented sandstone, 

approximately 1.5 m thick 

3) Upper Huntley Mountain Formation (Devonian – Mississippian). 

4) Distinctive lithology, massive, and resistant to erosion. 

5) Represents a silcrete formed from groundwater processes. 

 

 

Figure 1: Portion of geologic map of the Laporte 7.5’ quadrangle showing location of the Haystack Rapids 
location (preconference field trip) and the Haystacks outcrop at Dutchman Falls (Field Conference Day 1) 



Introduction 

This hike is an opportunity to view and discuss the enigmatic “Haystacks” interval at Haystack Rapids along 

Loyalsock Creek. The hike will take us through fluvial channel-bar facies of the Burgoon Sandstone and 

the Huntley Mountain Formation. Much of the hike is along the eastern end of the Loyalsock Trail, which 

partially follows an old railroad grade.  The Haystacks is an orthoquartzite/silica-cemented sandstone that 

is massive and highly resistant to weathering and erosion. As a result of its indurated nature, the flow of 

Loyalsock Creek has rounded these blocks of orthoquartzite/silica-cemented sandstone into shapes 

resembling haystacks.  The distinctive appearance of the Haystacks relative to the bounding stratigraphic 

units suggests that it could be useful as a correlative horizon within the Devonian – Mississippian fluvial 

succession. We will be visiting another outcrop of the Haystacks interval at Dutchman Falls on Day 1 of 

the Field Conference.   

 

Geologic Setting  

Haystack Rapids is located on the south limb of the Bernice syncline and stratigraphically within the upper 

part of the Huntley Mountain Formation (Devonian – Mississippian) (Fig. 1). The strata in this area dip to 

the north-northeast 3˚ to 8˚. The Huntley Mountain Formation overlies the Catskill Formation and was 

deposited in low to moderate-sinuosity rivers that flowed west. The Huntley Mountain Formation is 

primarily a sandstone-dominated unit, interbedded with zones of red to green shale and siltstone. The 

finer-grained intervals don’t preserve well in outcrop but are observed in core and well logs, ranging from 

6 to 9 m thick. Along the hike to the Haystack Rapids, there is outcrop along the railroad grade that 

documents the gradational nature from the upper Huntley Mountain Formation into the overlying 

Burgoon Sandstone. The Huntley Mountain Formation is characterized by distinctive cross bedding that 

gives the gray-green sandstone a slabby appearance. The slabby sandstone beds are 2 to 5 cm thick and 

very fine to fine-grained.  The overlying Burgoon Formation is more of a buff color and overall medium to 

coarse-grained with conglomeratic zones containing clasts 5 mm to 1 cm. Crossbed sets range from 10 to 

50 cm thick and are thicker bedded than the thinner, slabby character of the Huntley Mountain Formation.  

 

Haystack Rapids 

The westerly flowing Loyalsock Creek forms Haystack Rapids amongst the mounds of highly resistant, 

orthoquartzite/silica-cemented sandstone (Fig. 2). These mounds extend across the creek to the north 

bank and can be traced approximately 75 m along its length. Depending on the water level, the Haystack 

mounds are 3 m to 15 m in diameter and are up to 1 m above the water line (Fig. 3). Where the base and 

Figure 2: View of the Haystacks looking upstream, to the east. 



top of the Haystacks are visible in outcrop along the south bank, the thickness of the interval is 1.5 m (Fig. 

4).  Other outcrops of the Haystacks can be intermittently traced upstream, approximately 200 m (Fig. 5) 

 

 

 

 

 

 

Figure 3: Aerial view of Haystack rapids, showing the individual mounds of orthoquartzite. 

Figure 4: Outcrop of the Haystacks on the south bank of Loyalsock Creek. The arrow marks the base of the Haystacks. 
White lines define the foresets of the underlying crossbedded sandstone. The Haystacks lack the crossbedding that is 
common in the Huntley Mountain Formation.  



 

Figure 5: The Haystacks interval exposed on the north bank of Loyalsock Creek, approximately 200 m north 
of Haystack Rapids. Red line denotes the undulating upper surface of the Haystacks. 

 

Petrology 

The petrographic characteristics of the Haystacks were documented in earlier studies (Gillmeister and 

Springer, 1993; Hill, 2007; Hill, 2008; Hill and Jimenez, 2010). The distinctive appearance of the Haystacks 

relative to the Huntley Mountain Formation not only applies to outcrop, but also at the microscopic scale. 

The Huntley Mountain Formation has higher concentrations of clay minerals, muscovite, and 

polycrystalline quartz with grains showing slightly more angularity. The Haystacks are much cleaner, 

compositionally, and dominated by monocrystalline quartz with microcrystalline quartz cement.  

 

Silcretes 

 

The literature describing silica-cemented sandstones within fluvial successions considers such intervals a 

result of silcrete formation (Nash et al., 1998; Shaw and Nash, 1998; Ullyott et al., 1998; Ullyott and Nash, 

2006; Nash and Ullyott, 2007; Ullyott and Nash, 2016). Silcretes, as originally defined, refers to gravel 

and/or sand, in which silica replaces and/or accumulates to form an indurated mass (Ullyott and Nash, 

2006; Nash and Ullyott, 2007). Furthermore, they are considered a result of near-surface processes and 

can be attributed to both pedogenic and nonpedogenic origins (Ullyott et al., 1998; Ullyott and Nash, 

2016). The types of nonpedogenic silcretes include groundwater and drainage-line varieties (Ullyott et al., 

1998; Ullyott and Nash, 2016). They form below the land surface and are related to the water table and/or 

groundwater flow. In settings where these silcretes are documented their geomorphological position is 

within or along the margins of the channel system. 

 

The Haystacks are similar to silcretes interpreted as capping braided channel systems within the 

Cretaceous Cedar Mountain Formation near Green River, Utah (Fig 6). These silcretes have a varnished 

appearance and still preserve cross bedding (Fig.7), as opposed to the more massive Haystacks. The silica 

cementing the sandstone of the Cedar Mountain Formation is chalcedony compared to the 

microcrystalline quartz observed in the Haystacks (Fig. 8). These Cretaceous silcretes are laterally 

discontinuous and have been observed capping channel belts at various stratigraphic levels. The variability 



in the occurrence of the silcretes could be a model for the distribution of the Haystacks, suggesting that 

the Haystacks are not a single, stratigraphic horizon but likely a zone or zones of silcrete formation  

 

 

 

 

 

 

 

 

 

Figure 6:  UAV image of a Cretaceous braided channel belt within the Cedar Mountain Formation in 
Utah. The darker patches, outlined in red, are silcretes that form a discontinuous cap. 



 

Figure 7: Photograph of a silcrete, capping the top of a channel belt in the Cedar Mountain Formation. 
Base of the silcrete is marked by the red line.  
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