
CAPTIONS
TABLES
[bookmark: _GoBack]Table 1. Summary of radiocarbon dates associated with Quaternary deposits in the Alaska Highway corridor. Calibrated ages designated with a superscript ‘a’ were derived using the Calib 7.0.1 calibration program and IntCal13 and Marine13 calibration curves (Reimer and others, 2013) with a lab error multiplier, and are reported as the median (50th percentile) age with minimum and maximum values that span 95 percent (2 sigma) of the data on which the median is calculated. Median calibrated ages designated with a superscript ‘b’ have been calculated where no median ages were provided in original published sources. Calibrated ages designated with a superscript ‘c’ are taken without change from the original publications. All calibrated ages are rounded to the nearest 10 yrs BP.
Table 2. Comparison of Quaternary glacial chronologies in the eastern Alaska Range, Yukon–Tanana Upland, and western Yukon Territory.
Table 3. Jökulhlaup discharge data derived from LiDAR, AirSAR, and IfSAR digital-elevation models (DEMs) using ArcGIS and Grapher. Cross-sectional profiles were created and inferred flood levels identified. Data were analyzed using the Manning equation to determine cross-sectional average velocities, V*. Discharges were calculated using the equation Q = V*A (Henderson, 1966).
Table 4. Gravimetric soil moisture in frozen samples of eolian sand, silty loess, and retransported silt and sand in the Alaska Highway corridor, Tanacross and Nabesna quadrangles (Reger and others, 2012b, table 1).
Table 5. Average annual air temperatures at settlements in the Alaska Highway corridor between Delta Junction and the Canada border (http://www.wrcc.dri.edu/htmlfiles/ak/ak.tmp.ext.html).
FIGURES
Figure 1. Location of Alaska Highway corridor in east-central Alaska outlined by green line.
Figure 2. Vertical false-color infrared aerial photograph showing fluvial, eolian, and thermokarst features near Midway Lake, north-central Tanacross A-3 Quadrangle (Reger and others, 2012a, fig. 3). Thaw ponds and thaw lakes indicate that? remnants of natural levee–lake delta complexes are fine grained and ice rich. A natural levee–lake delta complex divides lakes west of Long Lake. Scalloped southeastern shoreline of Midway Lake is evidence that stabilized and frozen sand dunes are locally ice rich or overlain by fine-grained, ice-rich, frozen sediments. Orientations of longitudinal sand dunes on inactive floodplain of Tanana River indicate depositing winds consistently blew from the northwest in this part of the upper Tanana River valley. Thaw lake complex in southeastern corner of figure developed on fluvial terrace that predates inactive floodplain (Alaska High Altitude Photograph ALK 60 CIR 21-341 taken July 1978).
Figure 3. Aerial view to the south of granitic tors in Knob Ridge area, central Mt. Hayes C-1 Quadrangle (sheet 2) (Reger and others, 2008a, fig. 2). Photograph taken 07/13/07.
Figure 4. Topographic profile A–A' from summit of Mt. Neuberger southeast across the Tok River valley, Tanacross A-5 and B-5 quadrangles, showing possible Tertiary surface and inferred cross-glacier profiles (Reger and others, 2011, fig. 5). Vertical exaggeration = ~3.5. MIS = marine isotope stage.
Figure 5. Physiographic features demonstrating piracy by Gardiner Creek of headwaters of much longer former course of Scottie Creek (Reger and others, 2012a, fig. 2).
Figure 6. Aerial view to the northeast of clear-water lake impounded behind parabolic sand dunes in recent burn near the Taylor Highway north of Tetlin Junction, east-central Tanacross B-4 Quadrangle (Reger and others, 2011, fig. 4). Photograph taken 06/12/07.
Figure 7. Tilted tillite or jökulhlaup deposits in upper Nenana Gravel of Pliocene age at ~2,900 ft (~880 m) elevation, northeastern Mt. Hayes C-3 Quadrangle (Reger and others, 2008a, fig. 3). Photograph taken 6/78.
Figure 8. View to the northeast of subrounded to rounded granitic core stones and weathered granitic bedrock in quarry near mouth of Porcupine Creek, east-central Tanacross B-4 Quadrangle (Reger and others, 2011, fig. 6). Photograph taken 07/23/08.
Figure 9. Aerial view to the west of Clearwater Lake escarpment truncating proximal outwash of Delta glaciation, east-central Big Delta A-4 Quadrangle (Reger and others, 2008a, fig. 4). Photograph taken 9/76.
Figure 10. View to the southwest? of Aalpine tundra at ~4,350 ft (~1,325 m) elevation on Macomb Plateau, central Mt. Hayes C-2 Quadrangle. Granitic tors along skyline near Horn Mountain are residual bedrock eminences left after differential stripping by near-surface periglacial slope processes (Reger and others, 2008a, fig. 6). Photograph taken 07/09/07.
Figure 11. View to the south? of Ggranitic knobs scoured by glacial ice during Delta glaciation of Macomb Plateau at head of Dry Creek, east-central Mt. Hayes C-2 Quadrangle (Reger and others, 2008a, fig. 7). Irregular knobs formed by periglacial frost-jacking of joint blocks in granitic bedrock during later Donnelly glaciation. Photograph taken 07/09/07.
Figure 12. Aerial view to the southeast of early (MIS 6) and late (MIS 4) end moraines of Delta glaciation, upper Dry Creek valley, east-central Mt. Hayes C-2 Quadrangle (Reger and others, 2008a, fig. 8). Photograph taken 07/13/07.
Figure 13. Cirques of Delta and Donnelly glaciations cut into northern margin of Macomb Plateau in the vicinity of Horn Mountain, central Mt. Hayes C-2 Quadrangle (Reger and others, 2008a, fig. 9). Photograph taken 07/13/07.
Figure 14. Vertical false-color infrared aerial photograph showing estimated maximum height of glacial ice against Tower Bluffs during Delta glaciation (dashed blue line) and failures (cl) in granitic bedrock (dashed green lines), Tanacross B-6 and C-6 quadrangles. (Alaska High Altitude Photograph ALK 60 CIR 8485 taken August 1980) (Reger and others, 2011, fig. 9).	Comment by Rod: Label on figure for clarity.
Figure 15. Bare-earth LiDAR-DEM-derived profile of outwash surface from type Donnelly terminal moraine in Mt. Hayes D-4 Quadrangle along Richardson Highway to Shaw Creek flats in Big Delta A-4 Quadrangle showing cultural and physiographic features (Péwé and Holmes, 1964; Reger and Péwé, 2002; Hubbard and others, 2011a). Vertical exaggeration ~102.1. 
Figure 16. Bluff exposure of Donnelly glacial deposits along lower Johnson River, northeastern Mt. Hayes C-2 Quadrangle (Reger and others, 2008a, fig. 13). Person indicated by small red arrow near center provides scale. Photograph taken 09/09/06.
Figure 17. Cross section showing Pphysiographic and geologic relations along Alaska Highway at crossing of Berry Creek, northwestern Mt. Hayes C-1 Quadrangle (Reger and others, 2008a, fig. 16). Vertical exaggeration ~6.
Figure 18. Vertical false-color infrared aerial photograph comparing surface forms of Robertson River moraines of Delta and Donnelly ages, southeastern Mt. Hayes C-1 and northeastern Mt. Hayes B‑1 quadrangles (Alaska High Altitude Photograph ALK 60 CIR 8487 taken August 1980) (Reger and others, 2011, fig. 10).
Figure 19. Map showing course of outburst floods (blue-gray arrows) from Mentasta Pass to Tok fan during Donnelly glaciation relative to locations C–E of large flood boulders in northeastern Tok fan (Reger and others, 2011, fig. 22). Landforms in upper Tok River and Little Tok River valleys reinterpreted from Foster (1970) and Richter (1976) and verified by field observations. Flood escarpments in Tok River valley dashed where discontinuous and dotted where buried and inferred. Black Ddot marks site of trenches excavated by Carver and others (2010).
Figure 20. Extraordinarily large in-situ greenstone flood boulder (outlined in black for clarity) in clast- and matrix-supported jökulhlaup gravels and sample locations in south wall of Material Site 62‑2‑005-2, northeastern Tok fan, southwestern Tanacross B-4 Quadrangle (Reger and others, 2011, fig. 18). Photograph taken 07/29/08.
Figure 21. Bare-earth LiDAR-derived hillshade scenes across older Tok fan along Alaska Highway, showing network of anastomosing, dendritic, and cross-cutting channels cut by waning sheet flows of late Donnelly jökulhlaups, Tanacross B-4 and B-5 quadrangles (Hubbard and others, 2011b).
Figure 22. Vertical false-color infrared aerial photograph showing landforms related to large-magnitude flooding of upper Tanana River near Dot Lake Village, northeastern Mt. Hayes C-1 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 8548 taken August 1980) (modified from Reger and others, 2008a, fig. 18).
Figure 23. Aerial view to the northwest of streamlined flood terraces of Donnelly age, east-central Mt. Hayes C‑1 Quadrangle (Reger and others, 2008a, fig. 17). Nearest flood terrace is bedrock defended. Photograph taken 07/13/07.
Figure 24. River-bluff exposure of pebbly sand flood deposits, northeastern Mt. Hayes C-1 Quadrangle (Reger and others, 2008a, fig. 19). Photograph taken 07/13/07.
Figure 25. Vertical false-color infrared aerial photograph showing landforms related to large-magnitude flooding of upper Tanana River in upper Sam Creek area, north-central Mt. Hayes C-1 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 8546 taken August 1980) (Reger and others, 2008a, fig. 20).
Figure 26. Ice-wedge cast in pebble–cobble gravel of Donnelly age in tilted longitudinal flood bar, north-central Mt. Hayes C-1 Quadrangle (Reger and others, 2008a, fig. 21). Scale in inches and centimeters. Photograph taken 07/10/07.
Figure 27. Oblique bare-earth LiDAR-derived hillshade image showing surface of Donnelly longitudinal flood bar with surface ripples crossed by Alaska Highway, north-central Mt. Hayes C-1 Quadrangle (Hubbard and others, 2011a).
Figure 28. Road cuts along Alaska Highway expose cross sections through pebbly sand waves (flood ripples) on tilted longitudinal flood bar shown in figure 27, north-central Mt. Hayes C-1 Quadrangle (Reger and others, 2008a, fig. 22). Photograph taken 07/21/07.
Figure 29. Photographs (A) taken 06/78 of high-level weathered, polymictic Delta-age flood gravel containing 1.5-m-diameter, granitic flood boulder and (B) same view taken 08/02/07 with boulder missing in abandoned gravel pit, northwestern Mt. Hayes C-1 Quadrangle (modified from Reger and others, 2008a, fig. 24).
Figure 30. Inferred westward extension of Clearwater Lake escarpment across southern Tanana River valley. Holocene alluvium includes active-, inactive-, and abandoned-floodplain deposits as well as low fluvial-terrace deposits (Reger and others, 2008a, fig. 37).
Figure 31. Vertical false-color infrared aerial photograph showing landforms related to large-magnitude Delta and Donnelly flooding in Sears Creek–Berry Creek area, northwestern Mt. Hayes C-1 Quadrangle (Alaska High Altitude Photograph 8544 taken August 1980) (Reger and others, 2008a, fig. 26).
Figure 32. Bare-earth LiDAR digital-elevation-model (DEM)-derived topographic profile B–B' across Tanana River valley east of Berry Creek, north-central Mt. Hayes C-1 Quadrangle, showing inferred heights reached by jökulhlaups during Delta and Donnelly glaciations (Hubbard and others, 2011a). Vertical exaggeration ~22.
Figure 33. View to the northwest(?) of Aa 15-m-high, prow-shaped granitic outcrop washed clean of former grus cover by large-magnitude paleofloods in Black Lake area, southeastern Mt. Hayes D-2 Quadrangle (Reger and others, 2008a, fig. 34). Photograph taken 07/23/07.
Figure 34. Oblique bare-earth LiDAR-derived hillshade image looking southwest toward late Wisconsin (Donnelly) terminal moraine of Johnson River lobe at small outburst flood channel cut by former emerging subglacial river, Mt. Hayes C-2 and D-2 quadrangles (Hubbard and others, 2011a).
Figure 35. Vertical false-color infrared aerial photograph showing relations of radiocarbon sample localities RC-6 and RC-7 to Cobb Lakes end moraine, shorelines at 2,750 ft (838 m) and 2,470 ft (753 m) elevations, ice-marginal lake sediments, and superglacial alluvial fan deposited by Ahtell Creek, northeastern Copper River basin (northwestern Gulkana D-6 Quadrangle) (Alaska High Altitude Photograph ALK 60 CIR 4077 taken August 1981).
Figure 36. Map showing landforms along route of outburst torrents (blue arrows) flooding up lower Slana River valley through Mentasta Pass to Little Tok River during Donnelly glaciation. Maximum extent of ice from Wrangell Mountains in Slana River valley indicated by dashed blue line. Maximum extent of ice from Alaska Range in Station Creek and other drainages indicated by dashed black lines.
Figure 37. (Note to Joni: These are in the folder as 37A and 37B. They should be put in as one large full-page figure, with A on top and B below. Crop “Vertical exaggeration” label from the bottom of 37A. Crop 37B to remove the heading—so it just starts with “T2. Main flood surge.”) Jökulhlaup flood model for lower Slana River–Station Creek drainages, northwestern Nabesna Quadrangle. Progress through time indicated by: T0 = initial glacier invasion and damming of lower Slana River valley; T1 = early subglacial outburst flooding; T2 = climax flood phase; T3 = late flood phase.
Figure 38. Bare-earth LiDAR-derived hillshade scene showing pitted kame-terrace deposits and flood-scoured glacial drift in main jökulhlaup path (blue arrows) in vicinity of Mentasta Pass, northeastern Nabesna D-6 Quadrangle (UNAVCO, 2008).
Figure 39. Roadcut exposure of kame-terrace flood-surge gravels overlying massive sand above Donnelly till with Alaska Range erratics, milepost 82.9 Tok Cutoff, northeastern Nabesna D-6 Quadrangle. Shovel handle at center left is 1 m long. Photograph taken 07/21/09.
Figure 40. Vertical false-color infrared aerial photograph showing flood-modified Mineral Lake end moraine, associated landforms, and locations of topographic profiles C–C' and D–D', northwestern Nabesna D-5 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 3928 taken August 1981). Symbols: AF = postflood tributary alluvial fan, CF = postflood tributary colluvial–alluvial fan.
Figure 41. Bare-earth topographic profile C–C' from ifSAR-derived digital-elevation model (DEM) across lower Station Creek valley through Mineral Lake end moraine, northwestern Nabesna D-5 Quadrangle, showing several levels of inferred scouring by Donnelly jökulhlaups (Hubbard and others, 2011b). Vertical exaggeration = ~5x.
Figure 42. Bare-earth topographic profile D–D' from ifSAR-derived digital-elevation model (DEM) across lower Station Creek valley through Mineral Lake end moraine, northwestern Nabesna D-5 Quadrangle, showing several levels of inferred scouring by Donnelly jökulhlaups (Hubbard and others, 2011b). Vertical exaggeration = ~9x.
Figure 43. Gravel-pit exposure of crudely bedded jökulhlaup gravels in Little Tok River valley, southwestern Tanacross A-5 Quadrangle. Photograph taken 08/05/08.
Figure 44. Model of eolian processes and deposits during penultimate and last major glaciations in upper Nabesna–Chisana rivers lowland, Nabesna Quadrangle (Reger and others, 2012a, fig. 8).
Figure 45. Vertical false-color infrared aerial photograph of Tetlin Junction dune field, east-central Tanacross B‑4 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 262 taken July 1978).
Figure 46. Rounded, weathered granitic tor standing above eolian sand blanket in Material Site 62‑1‑019-5 north of milepost 1280.4 Alaska Highway, northeastern Tanacross A-3 Quadrangle (Reger and others, 2012a, fig. 6A). Relief of aplite dikes and mafic inclusions is up to 10 cm. Scattered black spruce and quaking aspen trees and kinnikinnik-grass mat indicate this south-facing slope is xeric. Vertical yellow shovel handle in lower right quadrant is 1 m long. Photograph taken 08/11/08.
Figure 47. Profile (SP-14) showing soil layers formed by weathering in eolian section exposed in Material Site 62-1-020-5 on ridge crest north of milepost 1276.0 Alaska Highway, northeastern Tanacross A-3 Quadrangle (Reger and others, 2012a, fig. 7). Photograph taken 08/11/08. 
Figure 48. Vertical false-color infrared aerial photograph showing stabilized, frozen sand dunes and retransported eolian sediments in Gardiner Creek lowland, west-central Nabesna D-1 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 3944 taken August 1981) (Reger and others, 2012a, fig. 8). Waves of parabolic transverse sand dunes, now vegetated by black spruce and broadleaf trees, were deposited by strong northwest winds blowing across sediment-rich floodplains in this section of the upper Tanana River valley. Thaw ponds and thaw lakes are evidence that eolian sediments are frozen and locally ice rich. Sedge wetlands on frozen, ice-rich retransported eolian sediments demonstrate that subsurface drainage is generally impeded. Comparison of radii of scalloped bluffs and former stream channels along bases of stream-cut bluffs with radii of tortuously winding Gardiner Creek reveals that modern stream is underfit for the valley it occupies.
Figure 49. Aerial view to the southwest of stabilized sand dunes in Gardiner Creek lowland, west-central Nabesna D-1 Quadrangle. Well-drained crests of sand dunes, where permafrost is ≥60 cm deep, support mixed forest of robust black spruce, balsam poplar, and paper birch trees with scattered willow shrubs. In moist interdune areas, dominant vegetation is scattered to dense, stunted black spruce trees and willow shrubs with moss ground cover. Photograph taken 07/23/09.
Figure 50. View to the north–northeast of roadcut exposure of stratigraphic section 96TOK1 evaluated by Schaefer (2002) near milepost 1284.0 Alaska Highway, northeastern Tanacross A-3 Quadrangle (Reger and others, 2012a, fig. 13) (sheet 5). Photograph taken 08/10/08.
Figure 51. Generalized stratigraphic section 96TOK1 (after Schaefer, 2002, fig. 3).
Figure 52. Sand wedges in weathered granitic bedrock formerly exposed in roadcut near milepost 1303.0 Alaska Highway, southeastern Tanacross B-4 Quadrangle (Reger and Hubbard, 2010, fig. 7). Yellow shovel handle is 1 m long. Photograph taken 08/01/08.
Figure 53. Mixed eolian sand and angular fragments of weathered granitic bedrock in sand wedge in weathered granitic bedrock formerly exposed in roadcut near milepost 1303.0 Alaska Highway, southeastern Tanacross B‑4 Quadrangle (Reger and Hubbard, 2010, fig. 8). Photograph taken 08/03/08.
Figure 54. Map showing pPrincipal faults, lineaments, and trenches studied during DGGS paleoseismic investigations along the Northern Foothills Fold and Thrust Belt in and near Alaska Highway corridor (Carver and others, 2008a, 2010; Koehler and Carver, 2012; Koehler and Woods, 2013).
Figure 55. Oblique aerial photograph toward northwest of Donnelly and Delta lateral moraines offset by left-lateral Holocene movements along Canteen fault, northeastern Mt. Hayes C-3 Quadrangle (Carver and others, 2008a, fig. 8). 	Comment by Rod: An explanation of the measurements in the photo would be helpful. Are they showing three events with total accumulated offset of 500 m?
Figure 56. Profiles of deformed longitudinal flood bar and floor of upper Sam Creek valley related to structural model for pop-up thrust wedge on Dot “T” Johnson fault at trench site DTJ I, northeastern Mt. Hayes C-1 Quadrangle (after Carver and others, 2008a, fig. 13). Vertical exaggeration = ~7.
Figure 57. Stratigraphic logs of east and west walls in trench DTJ I dug across mole-track scarp on Dot “T” Johnson backthrust, northeastern Mt. Hayes C-1 Quadrangle, indicating a near-surface, shallow-dipping thrust fault (Carver and others, 2008a, fig. 14). Radiocarbon ages in calibrated years BP.
Figure 58. Stratigraphic logs of east and west walls in trench DTJ III, northeastern Mt. Hayes C-1 Quadrangle, showing thrust faults and shears (Carver and others, 2010, fig. 9). 
Figure 59. Stratigraphic logs of east and west walls of Sears Creek trench across Dot “T” Johnson fault, northwestern Mt. Hayes C-1 Quadrangle (Carver and others, 2010, fig. 4).
Figure 60. LiDAR image and oblique aerial photograph (inset) of scarp along Cathedral Rapids fault (between arrows) showing locations of trenches T-1 and T-2, north-central Tanacross B-6 Quadrangle (Koehler and Woods, 2013). Red and black arrows show approximate fault alignment.
Figure 61. Stratigraphic log and photograph of east wall in trench T-1 across Cathedral Rapids fault (Koehler and Woods, 2013). Radiocarbon ages in calibrated years BP.
Figure 62. Oblique aerial photograph looking southeast at northwestern segment of large fault-propagated growth anticline along base of piedmont slope, showing locations of surveyed stream terrace profiles and trench sites along “’Catastrophe Creek’”, southwestern Tanacross B-5 Quadrangle (Carver and others, 2010, fig. 15).	Comment by Rod: Text uses single quotes to indicate informal name Catastrophe Creek.
Figure 63. Differential GPS longitudinal profiles of modern thalweg of “’Catastrophe Creek’” and three examples of deformed fluvial terraces across large, fault-propagated growth anticline and Cathedral Rapids fault scarp, southwestern Tanacross B-5 Quadrangle (after Carver and others, 2010, fig. 17). Vertical exaggeration = 8.1.
Figure 64. Stratigraphic logs of east and west walls in trench GMT I across Cathedral Rapids fault along base of large fault-propagated anticlinal ridge, southwestern Tanacross B-5 Quadrangle (Carver and others, 2010, fig. 26).
Figure 65. Asphalt pavement in parking area at Northway airport, broken apart by liquefaction-related loss of foundation support and severe shaking during major earthquake of 11/03/02 along Denali–Totschunda fault system in eastern Alaska Range. Photograph taken 08/19/08.	Comment by Rod: Need photo of actual liquefaction effects taken right after the earthquake. Exising photo is not of liquefaction damage.
Figure 66. A. Profile E–E'. Segment of multi-inversion model EM1DFM 15290 (Garrie, in progress), showing two-dimensional distribution of high- to low-resistivity frozen ground in eastern Desper–Scottie creeks lowland (Reger and others, 2012b, fig. 2). See text for explanation of colors. Resistivity of permafrost in bedrock was not evaluated. B. Interpretive Ppermafrost map of eastern Desper–Scottie creeks lowland showing location of profile E–E'. Symbols defined in Reger and others (2012a, sheets 1 and 2).
Figure 67. Generalized ground-temperature profile in area of permafrost (Péwé, 1982, fig. 20).
Figure 68. Evolution of shallow lakes on floodplains of meandering streams by thermokarst activity in a permafrost environment (Weber and Péwé, 1961, 1970; and Péwé, 1970).
Figure 69. General relations between floodplain landforms, deposits, permafrost, and flood frequency in meandering reach of Tanana River based on model developed for Yukon–Koyukuk lowland by Weber and Péwé (1961, 1970) and Péwé (1970).
Figure 70. Factors influencing expansion of thaw lakes through bank recession (Reger and others, 2012b, fig. 4).
Figure 71. Evolution of thaw lakes in Nabesna–Chisana rivers area, Northway lowland, according to Wallace (1948, figs. 4–7).
Figure 72. Vertical false-color infrared aerial photograph showing natural levee–lake delta complexes that intricately divide former large slackwater lake basin into numerous subbasins, including Eliza and Yarger lakes, northeastern Nabesna D-2 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 21-408 taken July 1978) (Reger and others, 2012b, fig. 6). Note contrast between turbid river waters and clear lake waters. Scalloped shorelines and remnants of former natural levee–lake delta systems are evidence of thermokarst degradation.
Figure 73. Vertical false-color infrared aerial photograph showing permafrost-related landforms in Sand Lake area, north-central Mt. Hayes C-1 Quadrangle (Alaska High Altitude Photograph ALK 60 CIR 8624 taken August 1980) (Reger and Solie, 2008a, fig. 2). Blue arrows indicate directions of stream flows.
Figure 74. Typical sedge tussock and scattered black spruce vegetation overlying shallow continuous permafrost on floor of upper Ladue River valley, southern Tanacross B-3 Quadrangle (Reger and Hubbard, 2010, fig. 7). Depth to permafrost is 33 cm. Photograph taken 08/08/09.
Figure 75. Pair of open-system pingos on perennially-frozen lower slope of upper Ladue River valley, southern Tanacross B-3 Quadrangle (Reger and Hubbard, 2010, fig. 8). High relief of rear pingo indicates ice core is intact. Pingo in middle ground has collapsed, and coldwater springs feed crater pond, which drains through breach in remnant pingo rim. Sedge tussocks dominate vegetation in foreground. Photograph taken 08/19/09.
Figure 76. Evolution of open-system pingos (developed from Holmes and others, 1968) (Reger and Hubbard, 2010, fig. 9).
Figure 77. Dense willow and resin birch shrubs with scattered stunted black spruce trees in foreground growing on perennially-frozen colluvial–alluvial fill in valley bottom, east fork of Berry Creek, northwestern Mt. Hayes C-1 Quadrangle (Reger and Solie, 2008a, fig. 4). Dense black spruce cover south valley wall in background. Photograph taken 07/20/07.
Figure 78. Aerial view to the northwest of large, arcuate, thaw-induced, retrogressive failure that intersected the Alaska Highway near milepost 1267 and required highway rerouting in 2004 (Reger and others, 2012b, fig. 10). Photograph taken 07/31/09.
[bookmark: Review]Figure 79. Aerial view of moderate-sized, active failure in weathered granitic bedrock on north wall of Gardiner Creek canyon, central Nabesna D-1 Quadrangle (Reger and others, 2012a, fig. 17). Slide margin marked by dashed black line. Photograph taken 07/23/09.
Figure 80. View to the west up Robertson River from north end of highway bridge, showing thick winter stream icing on braided floodplain, northwestern Tanacross B-6 Quadrangle. Photograph taken 05/18/12.
Figure 81. Cross-beds in sand and sandy pebble-gravel fill in shallow channel on Tok River fan east of Tok River, central Tanacross B-4 Quadrangle (Reger and others, 2011, fig. 26). Massive sandy pebble gravels beneath channel fill are Holocene bedload deposits of meandering Tok River. Trowel provides scale. Photograph taken 08/19/08.
Figure 82. Aerial view to the northwest of natural levee and slackwater basin inundated by flooding Chisana River, northwestern Nabesna D-2 Quadrangle (photograph taken 07/31/09).
Figure 83. Interpretive diagram based on borings drilled in and near footprint of bridge #505 over Tanana River at milepost 1303.3 Alaska Highway, southeastern Tanacross B-4 Quadrangle (Fitch, 2008; Reger and others, 2011, fig. 3). Symbols: Am-c = fine-grained cover sediment in inactive floodplain of meandering Tanana River; Am-b(s) = bedload sands deposited by meandering Tanana River; Am‑b(sg) = bedload sands with minor pebble gravel deposited by meandering Tanana River; Bu = unweathered to slightly weathered granitic bedrock; Bw = weathered granitic bedrock; Cr = granitic colluvium (gravels mixed with grus and fragments of weathered granite); El = loess; Es = eolian sand; GF‑b(g) = bedload gravels of outwash alluvium; GF-b(s) = bedload sands of outwash alluvium; Hf = highway fill; L = lacustrine clays, silty clays, and clayey silts. Vertical exaggeration = 3.2.
Figure 84. Map showing expansion-fan and slackwater-basin complex in Fish Lake–Wolf Lake area, north-central Tanacross B-5 Quadrangle (Reger and others, 2011, fig. 2). Arrows indicate general directions of overbank flows.
Figure 85. Vertical false-color infrared aerial photograph showing features related to large-magnitude flooding of upper Tanana River in Black Lake area, southeastern Mt. Hayes D-2 Quadrangle (Alaska High Altitude Photograph 8621 taken August 1980) (Reger and others, 2008a, fig. 33).
Figure 86. Curved stems of alder shrubs tilted and broken during deposition of natural levee along unnamed small stream above Alaska Highway, east-central Tanacross B-6 Quadrangle. Field notebook measures 11.4 by 17.8 cm. Photograph taken 09/15/08.
Figure 87. View southward up floodplain of Yerrick Creek toward Alaska Highway bridge, east-central Tanacross B‑6 Quadrangle, showing numerous large boulders deposited by torrential flooding. Note reduced summer flow of Yerrick Creek. Figures provide scale. Photograph taken 07/31/08.
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