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View 1. Perspective view looking north-northeast across the entrance to Muir Inlet with Muir Point on the 
right. Muir Glacier terminated at the entrance between 1860 and 1899. The glacier’s signature can still be seen 
in the modern bathymetry. In the left foreground is a relict grounding-line fan (a), recognizable by its lobate 
geometry. Feeding into this is a submarine esker (b) formed in a former subglacial meltwater stream conduit. In 
the right middle ground (c) are several ridges marking where Muir Glacier terminus paused several times in 
succession during its retreat, and sediment accumulated during the pauses in the form of  these small push 
morainal-banks (Seramur and others, 1997). Vertical exaggeration is 1.5x.
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View 2. Perspective view looking south-southeast at the back (up-ice) side of the entrance sill morainal bank 
complex where significant postglacial marine reworking has occurred. Gullies and channels are abundant, 
creating a dendritic-like bathymetry. Push ridges (a, dotted lines; Seramur and others, 1997), composed of 
consolidated glacial diamicts are still apparent at the surface but are dissected by a large erosional channel 
on the western side of the fjord (b) that was probably kept open since it was a subglacial stream conduit 
feeding the grounding-line fan in Figure 1 by sediment gravity flows. A large fan has formed on Muir Inlet floor 
at the entrance to Adams Inlet (c) potentially due to strong tidal currents exiting the Inlet. Vertical 
exaggeration is 1.5x.
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View 3. Perspective view looking southwest at an apparent slope failure scar on the western fjord wall (a). 
The seafloor morphology of Muir Inlet is characteristic of a glacial fjord with walls above and below sea level 
that are commonly very steep with abundant exposed bedrock. But where sediment remains after retreat or 
continues to accumulate today at relatively high rates, the steep slopes lead to instabilities creating failures 
and mass movements that are common in Muir Inlet. Here, rocky debris from these failures appears to have 
avalanched over a bedrock outcrop (b) and then accumulated at the edge of the basin floor (c). Vertical 
exaggeration is 1.5x.
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View 4. Perspective view looking north-south over upper Muir Inlet and its associated seafloor profile showing two bedrock-cored morainal 
banks (a, b). Four of these transverse sills are exposed within the floor of Muir Inlet today and seismic reflection profiles indicate several 
others that are buried owing to high sediment accumulation rates. These sills have high profiles and act to separate Muir Inlet into distinct 
low-relief sedimentary basins where sediment pools between the sills. These features also focus modern glacimarine sedimentation from 
Muir and Riggs Glaciers to the upper portions of Muir Inlet. Here, morainal bank a rises almost 50 m above the outer basin and 30 m above 
the inner basin, whereas b is more prominent and rises 90 m and 50 m above the outer and inner basins, respectively. The larger size and 
north-south extension (c) of b likely resulted from the separation of Riggs and Muir Glaciers with combined deposition of their medial 
moraine debris and proglacial sedimentation. Vertical exaggeration in the perspective view is 1.5x and is 9x for the profile.
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Sea�oor geology mapped by Luke D. Trusel, 2008.
Based on multibeam sonar data collected in June
2004 under National Science Foundation award 
OCE03-41096

Base from U.S. Geological Survey, National Elevation Dataset
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Universal Transverse Mercator Zone 8N Projection, WGS84
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Location map showing locations of map (red) and upper (sheet 2) and 
lower (sheet 3) Muir Inlet.
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Volcanic Rocks
Volcanic rocks, undivided (Triassic)—Lava flows, lahar deposits, and pyroclastic rocks and 

deposits that cover large areas of map
Pyroclastic deposits and rocks—Basaltic and andesitic pyroclastic rocks and deposits, mostly 

poorly sorted and nonwelded
Coarse-grained ash-flow tuff—Well sorted, coarse-grained ash-flow tuff. Contains clasts as 

large as 3 mm
Fine-grained to massive ash-flow tuff—Moderately well sorted, coarse-grained ash-flow 
tuff. In places, contains angular clasts as large as 3 mm. Thickness, 5 m

Welded silicic tuff unit—Welded silicic tuff made up of fine-grained silicic ash. 
Thickness, 0.5 m

Lithic-rich tuff layer—Thin layer of fine- to medium-grained, angular lithic clasts 
and lava fragments. Distinctive marker bed. Interbedded with unit ^pft

Contact—Solid where location is accurate; long-dashed where approximate; dotted where 
concealed. Showing dip value and direction where known

Fault—Solid where location is accurate; long-dashed where approximate; short-dashed where 
inferred; dotted where concealed. Queries added where identity or existence may be 
questionable

Thrust fault—Solid where location is accurate; long-dashed where approximate; short-dashed 
where inferred; dotted where concealed. Queries added where identity or existence may be 
questionable. Sawteeth on upper plate

Folds—Long-dashed where location is approximate

Anticline

Syncline

Plunging syncline—Showing direction of plunge

INTRODUCTION
Unit ages from Dalrymple and others, 1982. Note that nearly all faults in northwest corner of map area 

are thrust faults, but level of detail in places precludes addition of sawteeth.
Unit ages from Dalrymple and others, 1982. Note that nearly all faults in northwest corner of map area 

are thrust faults, but level of detail in places precludes addition of sawteeth.

STRATIGRAPHY

UNCONSOLIDATED DEPOSITS
Surficial deposits in the Palo Alto quadrangle consist of bla bla bla bla bla bla bla bla bla bla bla bla 

bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla.

BEDROCK
Unit ages from Dalrymple and others, 1982. Note that nearly all faults in northwest corner of map area 

are thrust faults, but level of detail in places precludes addition of sawteeth.

KLIPPEN OF ENDICOTT MOUNTAINS AND DE LONG MOUNTAINS SUBTERRANES
AND TOZITNA TERRANE NEAR MOUNT ANNETTE

Unit ages from Dalrymple and others, 1982. Note that nearly all faults in northwest corner of map area 
are thrust faults, but level of detail in places precludes addition of sawteeth.

Endicott Mountains Subterrane

Rocks of the Endicott Mountains Subterrane consist of bla bla bla bla bla bla bla bla bla bla bla bla bla 
bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla.

Volcanic Rocks
Volcanic rocks of the Endicott Mountains Subterrane are present in the southwestern part of the map 

area bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla.

Pyroclastic Rocks

Rocks of the Endicott Mountains Subterrane consist of bla bla bla bla bla bla bla bla bla bla bla bla bla 
bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla bla.

Ash-flow Tuff

Volcanic rocks of the Endicott Mountains Subterrane are present in the southwestern part of the map 
area bla bla bla. Lithic-rich tuff layer (unit ^plt) is interbedded with unit ^pft.

REFERENCES CITED
Bailey, E.H., Irwin, W.P., and Jones, D.L., 1964, Franciscan and related rocks: California Geological 

Survey Bulletin 183, 177 p.
Brabb, E.E., Pampeyan, E.H., and Bonilla, M.G., 1972, Landslide susceptibility in San Mateo County, 

California: U.S. Geological Survey Miscellaneous Field Studies Map MF-360.

DESCRIPTION OF MAP UNITS
[Unit ages from Dalrymple and others, 1982. Note that nearly all faults in northwest corner of map area are 
thrust faults, but level of detail in places precludes addition of sawteeth]

UNCONSOLIDATED DEPOSITS
Surficial deposits, undivided (Holocene and Pleistocene)—Alluvial gravel, sand, and silt; 

glacial outwash. Alluvial gravel, sand, and silt; glacial outwash. Alluvial gravel, sand, and 
silt; glacial outwash. Alluvial gravel, sand, and silt; glacial outwash. Alluvial gravel, sand, 
and silt; glacial outwash.

Effects of permafrost, including pingos and polygonal patterned ground, are severe, 
resulting in irregular surface. Surface relief typically is about 10 m high. Surface relief 
typically is about 10 m high

BEDROCK

NORTH SLOPE SUBTERRANE

Ipewik unit (Lower Cretaceous)—Black clay and silty shale, manganiferous; contains nodules 
of phosphatic chert

Pahrump Group
Kingston Peak Formation

Surprise Member
Siltstone

Coarse-grained unit (Lower Cretaceous)

KLIPPEN OF ENDICOTT MOUNTAINS AND DE LONG MOUNTAINS SUBTERRANES
AND TOZITNA TERRANE NEAR MOUNT ANNETTE

Endicott Mountains Subterrane

Kongakut Formation (Lower Cretaceous)—Black shale

Otuk Formation (Lower Cretaceous)—Black shale and siltstone

Etivluk Group (Lower Cretaceous)—Shale and siltstone

Sedimentary rocks (Triassic to Permian)—Sandstone, siltstone, and shale

Siltstone and shale (Triassic to Permian)—Sandy siltstone and black shale

Fossiliferous siltstone and shale (Triassic)—Black, fossiliferous siltstone and shale

CORRELATION OF MAP UNITS

UNCONSOLIDATED DEPOSITS

BEDROCK

CRETACEOUS

QUATERNARY

Lower
Cretaceous

TRIASSIC
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TRIASSIC

Holocene and
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layout and the final positioning of map elements.
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