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Explaination 
 Ar/Ar dates (Karlstrom et al., 2007;  

Pederson et al., 2002) 
Ar/Ar dates (Lucchitta et al., 2000;  Fenton et al.,  
2004;  Raucci, 2004) 
K/Ar dates (Dalrymple and Hamblin, 1998) 

Cosmogenic He dates (Fenton et al., 2004;   
Fenton et al., 2002; Fenton et al.,  2001) 

Fill colors refer to the ages of the flows: 
Red >800ka 
Orange  800 - 425 ka 
Green 425 - 250 ka 
Purple 225-160 ka 
Blue 140 - 51 ka 
Yellow <51 ka 

River miles measured downstream from  
Lee’s Ferry (Stevens, 1983) 

 

0 

Toroweap Valley Fill 
He 123 ± 18 
He 127 ± 18 
K/Ar 774 ± 352 
K/Ar 780 ± 448 
K/Ar 3770 ± 1720 

Massive Diabase 
K/Ar 421 ± 164 
K/Ar 430 ± 242 

Gray Ledge 
K/Ar 788 ± 256 

Massive Diabase 
K/Ar 291 ± 226 
K/Ar 496 ± 114 

Layered Diabase 
K/Ar 542 ± 166 
K/Ar 636 ± 214 
K/Ar 657 ± 248 
K/Ar 729 ± 240 
 

Buried Canyon 
K/Ar 469 ± 648 
K/Ar 626 ± 214 
K/Ar 838 ± 582 
K/Ar 903 ± 710 
K/Ar 920 ± 1780 
K/Ar 921 ± 494 
K/Ar 992 ± 164 
K/Ar 1020 ± 520 
K/Ar 1190 ± 960 
K/Ar 1270 ± 360 
K/Ar 1410 ± 1780 
K/Ar 1770 ± 2280 
K/Ar 2240 ± 3240 
K/Ar 4780 ± 4380 

Ponderosa 
K/Ar 591 ± 66 
K/Ar 625 ± 70 

Lava Butte 
K/Ar 408 ± 62 
K/Ar 511 ± 76 
K/Ar 569 ± 120 
K/Ar 581 ± 104 
K/Ar 652 ± 74 
K/Ar 659 ± 86 
K/Ar 840 ± 92 

Esplanade 
K/Ar 110 ± 106 

Toroweap 
K/Ar 484 ± 238 
K/Ar 677 ± 180 
K/Ar 689 ± 218 
K/Ar 1170 ± 940 
K/Ar 1180 ± 420 
K/Ar 1320 ± 840 

 

D-Dam 
K/Ar 580 ± 98 
K/Ar 584 ± 80 

Toroweap 
K/Ar 376 ± 172 
K/Ar 398 ± 150 
K/Ar 905 ± 636 
K/Ar 1200 ± 1220 
K/Ar 1730 ± 920 

All ages reported in thousands of years.   Red ages  
considered unreliable by the original worker.    
Blue ages are considered questionable and black 
the most reliable. 
The Spencer Canyon flow at river mile 246 is not  
shown on this map and has a Ar/Ar age of 723 ± 31  
ka (Karlstrom et al., 2007).  K/Ar dates of Damon (in  
Hamblin, 1994) on the Whitmore and Black Ledge  
flows not shown as the sample location are not  
given. 
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/- 

Bar Ten 
He 81 ± 12 
He 83 ± 12 
He 90 ± 12 
He 92 ± 14 
He 93 ± 14 

Prospect Cone 
He 36 ± 4 
He 36 ± 4 
He 41 ± 4 

Whitmore Sink 
He 257 ± 36 
He 268 ± 38 

Older Whitmore Sink 
He 24 ± 34 
He 360 ± 50 

Whitmore Cascade 
Ar/Ar 171 ± 50 
He 174 ± 24 
He 174 ± 24 
He 177 ± 24 
He 185 ± 26 
Ar/Ar 191 ± 30 
He 194 ± 28 
 

Whitmore Cascade 
He 89 ± 12 
He 130 ± 18 
He 142 ± 20 
He 142 ± 20 
He 184 ± 26 
 

Whitmore Cascade 
He 181 ± 26 

Whitmore Cascade 
He 135 ± 20 

Qbwc1 
He 125 ± 18 
He 161 ± 22 
He 176 ± 24 

Whitmore Cascade 
He 168 ± 24 

Older Esplanade 
He 26 ± 4 

Esplanade 
He 133 ± 18 
He 145 ± 20 
 
 

Older Esplanade 
He 96 ± 14 
He 101 ± 14 
He 110 ± 16 
 

Vulcan’s Footrest 
He 152 ± 22 

Flow N of VT 
He 208 ± 28 

Vulcan’s Throne 
He 36 ± 4 
He 40 ± 4 
He 43 ± 4 
He 47 ± 4 
He 55 ± 6 
He 69 ± 6 
He 75 ± 8 
He 75 ± 8 

Vulcan’s Footrest 
He 206 ± 28 
He 234 ± 32 

Younger Cascade 
He 86 ± 12 
He 96 ± 14 
He 99 ± 14 
He 101 ± 14 
He 113 ± 16 
He 120 ± 16 
He 120 ± 16 

Toroweap Terrace 
He 61 ± 8 
He 97 ± 14 
He 121 ± 16 
He 127 ± 18 
He 138 ± 20 
He 143 ± 20 
He 193 ± 28 

Black Ledge 
Ar/Ar 500 ± 14 
Ar/Ar 525 ± 26 
Ar/Ar 559 ± 18 
Ar/Ar 604 ± 16 
Ar/Ar 607 ± 18 
 

Lower Prospect 
K/Ar 416 ± 134 
Ar/Ar 527 ± 39 
Ar/Ar 528 ± 31 
Ar/Ar 541 ± 28 
Ar/Ar 580 ± 79 
K/Ar 596 ± 43 
Ar/Ar 608 ± 66 
Ar/Ar 632 ± 45 
K/Ar 653 ± 34 
K/Ar 657 ± 52 
K/Ar 745 ± 103 
K/Ar 869 ± 104 
K/Ar 885 ± 820 
K/Ar 889 ± 340 
K/Ar 946 ± 148 
K/Ar 1860 ± 600 
Upper Prospect 
He 356 ± 36 
He 367 ± 36 
He 374 ± 38 
He 377 ± 38 
He 410 ± 40 
He 429 ± 42 
He 450 ± 44 
Ar/Ar 486 ± 21 
K/Ar 488 ± 114 
K/Ar 524 ± 164 
Ar/Ar 530 ± 23 
Ar/Ar 533 ± 23 
Ar/Ar 533 ± 82 
Ar/Ar 541 ± 53 
Uppermost 
Prospect 
He 264 ± 24 
He 313 ± 32 
He 333 ± 34 

Prospect dike 
Ar/Ar 498 ± 28 
Ar/Ar 559 ± 36 
K/Ar 750 ± 240 
K/Ar 851 ± 134 

Toroweap 
Ar/Ar 487 ± 48 
K/Ar 1160 ± 360 

177 mile 
Ar/Ar 334 ± 36 
Ar/Ar 349 ± 29 
Ar/Ar 385 ± 47 
 

“High Remnant” 
Ar/Ar 601 ± 35 
Ar/Ar 643 ± 54 

D-Dam 
Ar/Ar 602 ± 37 

Lower Gray Ledge 
Ar/Ar 200 ± 72 

Upper Gray Ledge 
Ar/Ar 97 ± 26 

Layered Diabase 
Ar/Ar 309 ± 20 
Ar/Ar 348 ± 17 
 

Upper Gray Ledge 
Ar/Ar 113 ± 29 
Ar/Ar 140 ± 29 Lower Gray Ledge 

Ar/Ar 194 ± 39 

Whitmore 
Ar/Ar 323 ± 141 

Whitmore 
Ar/Ar 318 ± 69 

Massive Diabase 
Ar/Ar 298 ± 57 

Black Ledge 
Ar/Ar 525 ± 49 
Ar/Ar 534 ± 64 
Ar/Ar 585 ± 28 
Ar/Ar 609 ± 12 
 

Old Whitmore 
Ar/Ar 540 ± 30 

Black Ledge 
Ar/Ar 483 ± 80 

 

Esplanade Cascade 
K/Ar 210 ± 80 


