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 New investigations of the Markagunt Megabreccia (MM) deposits exposed in roadcuts 
of state highway 143 along the northeastern margin of Panguitch Lake have revealed a 
distinct volcanic component which has yielded the youngest known rocks of the MM.  This 
newly recognized volcanic component is interpreted as evidence of an eruption that was 
coeval with the MM depositional event, thus it is the missing link that connects the 
formation of the MM to a previously unknown volcanic event and its age is the true age of 
the MM. 
 

 These youngest volcanic rocks are composed of gray-black, poorly sorted (pebble to 
boulder), minutely vesicular, glassy, phenocryst-rich clasts in a gray-tan, fine- to coarse-
grained, crystal-rich, pyroclastic matrix.  X-ray diffraction indicates that the clasts are 
hypocrystalline and composed mainly of plagioclase phenocrysts (microphenocrysts, 
microlites), with augite and enstatite, and 35% glass.  The rocks are andesite (geochemistry: 
total alkali - silica).  The 40Ar/39Ar isochron ages of plagioclase from samples collected at 
two sites are 22.99 ± 0.21 Ma and 23.02 ± 0.21 Ma (Nevada Isotope Geochronology 
Laboratory). 
 

 The lithologic characteristics and field relationships of the volcanic component indicate 
that it may be part of a block-and-ash flow or pyroclastic density current from an eruption 
that occurred during the formation of the MM.  The contacts between the volcanic 
component and the adjacent, previously lithified, allochthonous blocks of the MM (mostly 
Bear Valley Formation volcaniclastic arenite and tuff) indicate that it was neither lithified 
nor consolidated prior to formation of the MM because it appears to have filled the spaces 
between the lithified blocks during the MM depositional event.  Therefore, the volcanic 
component is interpreted as evidence of an eruption that was concurrent with the 
fragmentation, transportation and deposition of the allochthonous MM blocks. 
 

 In summary, this newly studied volcanic component of the MM is significant because it 
is the missing link that connects the genesis of the MM to an eruptive event during the early 
developmental history of the unit and its age constrains the oldest possible depositional age 
of the MM to about 23 Ma.  Based upon this new evidence, the 23 Ma age of these volcanic 
rocks is here proposed to also be the true depositional age of the MM. 

 The results of the analysis of plagioclase from a sample of the Panguitch Lake volcanics 
are presented above (Nevada Isotope Geochronology Laboratory, 2020).  The isochron age of 
23.02 ± 0.21 Ma is one of the youngest reported isochron ages for a volcanic rock from the 
Markagunt Megabreccia.  This age is nearly identical to the age of a sample from the North 
Shore junction volcanics site (shown in the panel to the right), which is about 300 m north of 
the Panguitch Lake volcanics site.  Based upon the similarities of occurrence, lithology and 
age, these deposits are correlated and interpreted to be of the same origin.  Pieces of the same 
sample, PLV1, also were used in the other aspects of this study, including the geochemical 
analysis, mineralogical analysis by x-ray diffraction, and thin sections for light microscopy. 

 The results of the analysis of plagioclase from the North Shore junction volcanics are 
presented above (Nevada Isotope Geochronology Laboratory, 2020).  The isochron age of 
22.99 ± 0.21 Ma is one of the youngest reported isochron ages for a volcanic rock from the 
Markagunt Megabreccia.  This age is nearly identical to the age of a sample from the Panguitch 
Lake volcanics site (shown in the panel to the left), which is located about 300 m south of the 
North Shore junction site.  Based upon the similarities of occurrence, lithology and age, these 
deposits are correlated and interpreted to be of the same origin.  Pieces of the same sample, 
NSJ1, also were used in the other aspects of this study, including the geochemical analysis, 
mineralogical analysis by x-ray diffraction, and thin sections for light microscopy. 

 The southern roadcut along this section of the highway is shown in the images to the left 
and directly above, view toward the east (hammer and field notebook for scale; photographs 
taken in August, 2019).  The main rock units are Bear Valley Formation tuff (white, Tbvt) and 
volcaniclastic arenite (tan-brown, Tbvs) and the volcanic rocks, here referred to as the 
Panguitch Lake volcanics (gray, labeled PLV), which appear to be gradational upward to what 
would otherwise be mapped as Mount Dutton Formation (brown, Td) debris flow in this area.  
Note that fragments of the allochthonous Bear Valley units are included in the volcanics near 
their shared contacts and the volcanics seem to fill the space between the lithified blocks, all of 
which is evidence that the volcanics were present, but not lithified, while the blocks were being 
transported.  The volcanics directly overlie both kinds of Bear Valley rocks in the highway 
roadcuts.  A close-up view of part of the contact of the volcanics and the Tbvt is shown above. 
 Petrographic microscope images (in polarized light and crossed nicols) of thin sections of  
a clast from this horizon (sample PLV1: thin sections PLV1A and PLV1B) are shown in the 
two panels on the right to illustrate the mineralogy (plagioclase, pyroxene) and texture 
(porphyritic, vesicular, hypocrystalline) of the rock. 

 The Markagunt Megabreccia is an areally extensive and relatively thick formation that is 
composed of allochthonous blocks of mostly Tertiary (pre-Miocene) volcanic and 
volcaniclastic rocks.  Anderson (1993) named this unit and described its nature of occurrence 
on the Markagunt Plateau.  The volcanic rocks investigated for this report are from the roadcuts 
for Utah highway 143 at the northeastern end of Panguitch Lake (marked by the PL arrow on 
the map).  These roadcuts have been adjusted recently by the Utah Department of 
Transportation (probably during UDOT PIN 11379 in 2013), so the rock exposures have fresh 
surfaces.  It is important to note that the rocks of the Markagunt Megabreccia have always been 
exposed at these roadcuts, but now they are presented in outstanding cross-section views that 
reveal more details than the former surfaces.  In addition, much of the rock removed during the 
recent roadcut work, including some of the volcanics, was dumped in piles (subsequently 
relocated as of September 2021) at an open space along Coal Pit Wash Road, NF 074, just 
southeast of its junction with highway 143 and about 6.2 km northeast of the roadcut sites. 
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 The northern roadcut along this section of the highway is shown in the images to the left 
and directly above, view toward the east (hammer and field notebook for scale).  The main 
rocks are Isom Formation (red-gray-black, Ti), Bear Valley Formation tuff (white, Tbvt) and 
volcaniclastic arenite (tan-brown, gray, Tbvs), the volcanic rocks, here referred to as the North 
Shore junction volcanics (gray, NSJ), and what appears in outcrop view to be Mount Dutton 
Formation debris flow (brown, Td), but which may be the same as or gradational with the NSJ 
volcanics.  The allochthonous blocks of Ti, Tbvt and Tbvs are deformed and fragmented, which 
is typical of the Markagunt Megabreccia, whereas the other rocks are not deformed in the same 
way.  The field and structural relationships indicate that the volcanics were present while the 
allochthonous blocks were being transported and that the Mount Dutton debris flow facies was 
involved in the megabreccia depositional event (Filkorn, 2017, 2018).  A close-up view of part 
of the contact between the NSJ volcanics and a fractured block of gray Tbvs is shown above. 
 Petrographic microscope images (in polarized light and crossed nicols) of a thin section of 
sample NSJ1 (thin section NSJ1B) in the next panel on the right illustrate the mineralogy 
(plagioclase, pyroxene) and texture (porphyritic, vesicular, hypocrystalline) of the rock. 
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 The rocks at these roadcuts have been mapped as Markagunt Megabreccia, undivided, 
unit Tm, on recent maps of this area, including the geologic maps of the adjoining 
Panguitch Lake and Haycock Mountain 7.5’ quadrangles (Biek, et al., 2014) and the 
Panguitch 30’ x 60’ quadrangle (Biek, et al., 2015).  Notably, many outcrops in this region 
are composed of Mount Dutton Formation debris flows that have been erosionally stripped 
of their matrix and in effect reduced to surfaces covered with a layer of dark volcanic rocks 
which, at least in outcrop view, makes them all appear to be indistinct or monotonous. 
 The consistent clast lithology and pyroclastic matrix of the studied volcanic rocks 
indicate that they were derived from one source and likely a single eruption.  This 
interpretation is further supported by the two nearly identical isochron ages of the rocks: 
22.99 ± 0.21 Ma and 23.02 ± 0.21 Ma.  These ages are virtually the same as the two 
youngest zircon ages reported previously from a basal layer of the Markagunt Megabreccia 
at Panguitch Lake and Haycock Mountain (23.02 ± 0.15 Ma and 23.02 ± 0.2 Ma, 
respectively; Mayback, et al., 2019), but the igneous source of the zircons was neither 
recognized nor identified and they noted that their data could not distinguish if there was an 
eruption-related event for the formation of the megabreccia.  Based upon the evidence 
presented herein, the studied andesitic volcanic rocks may be the source of the young 
zircons and the geological record of an eruption that was approximately synchronous with 
the Markagunt Megabreccia depositional event. 
 The age of the Markagunt Megabreccia is further constrained by the age of the overlying 
Haycock Mountain Tuff which most recently has yielded an age of 22.76 ± 0.02 Ma 
(40Ar/39Ar, sanidine, unpublished; Filkorn, 2019), therefore the megabreccia depositional 
event occurred between 23 and 22.76 Ma.  However, the identical ages of the plagioclase 
and zircons noted above is strong evidence that the andesite of PLV and NSJ is the missing 
link that connects the formation of the megabreccia to a coeval eruption, therefore the 23 
Ma age is the true age of the Markagunt Megabreccia depositional event. 
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