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Introduction

“The Great Pathfinder,” John Charles Frémont contributed immensely to the understanding of the American West.  He was a pathfinder in his discovery of numerous significant landmarks in the Rocky and Sierra Nevada Mountains including Lake Tahoe.  He was the first explorer to carry out important scientific experiments in the field including accurately defining the heights of some significant mountains.  His contributions to the botany and geology of the West are unparallel in his time through his exacting cataloguing of indigenous plants and geological features.
Throughout the 1840’s Frémont led three expeditions to the unspoiled and untamed wilds of the West.  The latter two expeditions included explorations to the areas of the Sierra Nevadas, Lake Tahoe, the Great Basin, California, and some of the volcanic Cascades.  His virgin voyage was to the Rocky Mountains of the Wind River Range in present-day Wyoming.  Frémont’s first expedition is the emphasis of this report.
Expedition Summary

Having married a senator’s daughter, John C. Frémont had a privileged means of obtaining funding for his adventures.  He was granted funding for a westward journey during the summer of 1842.  He left from Washington, DC in May and spent several weeks in St. Louis gathering men and supplies.  The renowned mountain man, Kit Carson, was chosen to guide the team of two dozen men across the plains and into the mountains.  They set out in early June.

The vast openness of the plains did not present a significant technical obstacle to the expedition even with their numerous carts, wagons, and equipment.  It had been traveled by thousands before on their way west.  Frémont’s journey across the plains of Kansas and Nebraska of today roughly followed the Platte (Nebraska) River and its tributaries.  The mundaneness of the prairie was punctuated by hunting among immense seas of bison and the occasional river ford which was far from dull.  During one such event, given the river levels and currents described and the fact that some men couldn’t swim, they were lucky to get all their men across alive, not to mention all of the equipment.  Some of the equipment was lost, but recovered downstream.
This equipment was essential to the mission of Frémont’s expedition.  Along the route, Frémont would take daily measurements of the sun at noon to determine the party’s latitude.  As weather permitted, Frémont would also determine latitude and longitude after dark using the stars.  To accomplish this, he had brought a sextant and chronometer (which required periodic winding).  In addition, the expedition carried several barometers which would be ultimately used to determine altitude.  Lastly, several thermometers were carried to measure air temperature, but perhaps more importantly as an experimental means of determining water’s boiling point at altitude.
As the expedition closed in on St. Vrain's Fort (near present-day Fort Collins, CO), the alarm for Indian raids became a paramount concern.  In fact, one day they had been spotted by an Indian party larger than their own, and were bracing for the attack by the charging hostiles.  At the last moment, an Indian of their own party who happened to be of the same tribe, recognized his people and prevented a certain slaughter.
From St. Vrain, the expedition headed north, restocked and regrouped at Fort John (Laramie), then turned west towards South Pass and the Wind River Range.  After summiting the Pass and determining its altitude in early August, Frémont’s primary objective was to find the highest summit around and ascertain the elevation at its peak.
It is at this stage in the journey when Frémont truly enters unexplored territory.  This is never more obvious when he starts to name the major geographic features of the land.  Many of those names still exist today (Island Lake, Fremont Lake, Fremont Peak).  Making an encampment at the pristine Mountain (now Boulder) Lake, Frémont spotted the peak that he desired to summit.  After he had made an impressive field repair of his last remaining intact barometer, he set out with a small group with mules and minimal supplies and food for what he expected to be a round trip journey of one day.  The group proceeded to wander among numerous mountain lakes for several days including some without food or adequate shelter.  They finally made an ill-advised, risky, but successful summit bid on 8/15/1842 taking pressure readings along the way.
What became Fremont Peak was thought to be the tallest mountain of all the Rockies for years afterwards.  At an elevation of 13,745 feet (Frémont measured 13,575) it is certainly not the tallest, but knowing its approximate height quashed decades of speculation of the Rocky Mountain elevations.
The route back to St. Louis was virtually the same as the westward route with one major exception.  Instead of following the Platte on land, a small Frémont party chose to raft the largely unscouted river in a rubber boat.  This proved to be a near fatal mistake.  From the narrative, the rapids seemed to be class 4 or 5.  They lost most of their equipment (and nearly their lives) when the boat wrecked on rocks.  Astoundingly they managed to haul themselves out of the canyon virtually unscathed.
Tragically, the log book with the daily solar latitude measurements was among the items lost in the river.  Fortunately latitude is of lesser significance on a westward journey, and the journal with the semi-nightly position measurements survived.  All of the thermometers were also broken before they could be put to good use in the mountains.  The repaired barometer never made it back to St. Louis in one piece for a final calibration measurement.  Despite these setbacks, Frémont’s expedition provided invaluable data for further analysis.
Interpretation of the Data

I have captured in the attached appendix all of the data points taken by Frémont over his nearly three month long expedition.  Apparently in the expedition report to Congress, this data set was much expanded upon; I did not have immediate access to this.  The data in Memoirs is at times spotty, and often unclear to which day those data points are associated.  Also, the temperature and pressure readings are taken at various times of day, so may not necessarily correlate.  I also attempted to capture the stated distance traveled for a given day to compare this to the calculated distance from the given latitudes and longitudes.  This comparison is only valid when position measurements were taken on subsequent days when the stated distance traveled was also given.
I have also captured the entire expedition in map format at the website below.  Nightly stops are represented with red markers and can be clicked for further data.  Towards Fremont Peak, today’s position of major landmarks is given in blue markers (Frémont did not bring the sextant on the peak trek) with a red line indicating the error between Frémont’s position and the actual position.

http://ericbradley.net/maps/navbook/
The error between Frémont’s position and the actual position of Mountain (Boulder) Lake is about 23 miles.  Note that the latitude is nearly dead on (off by only 0.01º), but the longitude is off by approximately 0.44º.  This is most likely due to the inaccuracy of the timepiece (chronometer) being used.  Especially under the rough circumstances of the overland journey, it is expected that the chronometer would not always get wound at the appropriate time and may undergo other losses of precision.  After summiting, Frémont remarks about how his crew had forgotten to wind the chronometer in his absence thus rendering it useless.  It is unclear how well the chronometer compensated for variances in temperature which were surely seen throughout the day and elevation changes.
Regarding the daily distances traveled that Frémont states in the narrative, they are almost always within a couple miles of the calculated distance (based on spherical earth) where that calculation is applicable.  In the cases where that difference is much more, the error is most likely an error in interpretation of the narrative.  It is not always clear to which day the stated distance applies.

The last data point to be considered is the most significant of Frémont’s expedition.  Frémont measured an elevation above mean sea level on the summit of Fremont Peak of 13,575 feet.  This only differs by 170 feet (1%) of the actual elevation.  Given that Frémont was using a field-repaired barometer, which did not get post-calibrated in St. Louis, this is truly remarkable.  It does not appear to merely be lucky either as another source
 makes similar comparisons for data not appearing in Memoirs. 
Conclusion

Frémont’s first hand account was truly an enjoyable read; it was easy to imagine oneself in the midst of the adventure.  Frémont provided exciting narrative to keep the reader engaged, and also provided ample engineering data to make an excellent candidate for a navigation-related book.  Be sure to visit the website in order to better visualize the journey.
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Pg 1842 D M S Degrees D M S Degrees T (F) Baro Alt (ft) Dist (mi) Rm Rp Rg (Sph mi) Place Name (Notes)

73 5/2 Washington, DC

73 May St. Louis

75 6/10 39 05 57 39.09917 94 25 46 -94.4294 700 Kansas Landing - Chouteau Post (Kansas R)

78 6/17 39 06 40 39.11111 95 38 05 -95.6347 3952.44 3968.48 3960.45 64.65434 Open prairie (Kansas R)

79 6/18 39 15 19 39.25528 96 04 07 -96.0686 64 28.845 13 3952.54 3968.51 3960.52 25.29365 Vermillion R (Kansas Valley)

80 6/19 39 30 40 39.51111 96 14 49 -96.2469 46 28.483 19 3952.72 3968.57 3960.64 20.08821 small dry creek with springs

80 6/20 39 45 08 39.75222 96 32 35 -96.5431 75 24 3952.88 3968.63 3960.75 22.94203 Big Blue R

81 6/21? 0 0 22

82 6/22? 0 0 31

83 6/25? 40 26 50 40.44722 98 22 12 -98.37 21 old Pawnee encampment

83 6/26? 40 41 06 40.685 98 45 49 -98.7636 2000 21 3953.52 3968.84 3961.17 26.41158 Platte (Nebraska) R (328 mi from Kansas R mouth)

84 6/27 40 39 32 40.65889 99 05 24 -99.09 18 3953.5 3968.83 3961.16 17.20943 head of Grand Island

86 6/28 40 39 51 40.66417 0 17

86 6/29 0 0 22

86 6/30 40 49 55 40.83194 100 05 47 -100.096 44 bison plain

90 7/2 40 04 47 40.07972 100 49 43 -100.829 47 2700 22 3953.1 3968.7 3960.89 64.71166 junction of North and South Forks of Platte R

90 7/3 0 0 25

93 7/5 0 0 36

95 7/6 40 51 17 40.85472 103 07 00 -103.117 81 26.010 island in Platte R

96 7/7 40 33 26 40.55722 103 30 37 -103.51 81 25.950 3953.43 3968.81 3961.11 29.12999 old tree on Platte R

98 7/8 0 0 108 25.920 Beaver Fork of South Fork of Platte R

101 7/9 0 0 St Helena Island in South Fork of Platte R

102 7/10 40 22 30 40.375 105 12 12 -105.203 5400 St Vrain's Fort on South Fork of Platte R

103 7/12 40 42 00 40.7 104 57 49 -104.964 66 25.231 28 3953.53 3968.84 3961.18 25.75854 Crow Creek

105 7/13 41 08 31 41.14194 104 39 37 -104.66 68 24.862 5450 3953.83 3968.95 3961.38 34.42047 Lodge Pole Creek

107 7/14 41 40 13 41.67028 104 24 36 -104.41 80 25.500 3954.2 3969.07 3961.63 38.76803 easternmost fork of Horse Creek

107 7/15 0 104 47 43 -104.795 72 25.515 4475 Fort John / Laramie / American Fur Company

117 7h 01 21 via chronometer Fort John / Laramie / American Fur Company

117 7h 01 29 via lunar distance Fort John / Laramie / American Fur Company

124 7/22 0 0 27 Horse-shoe Creek

126 7/23 42 39 25 42.65694 104 59 59 -105 21 bank of Platte R

126 7/24 42 47 40 42.79444 0 22 right bank of Platte R

127 7/25 42 51 35 42.85972 105 50 45 -105.846 13 Dried Meat Camp (Platte R)

127 7/26 42 52 24 42.87333 106 08 24 -106.14 19 3955.03 3969.35 3962.18 14.93954 mouth of Deer Creek

128 7/27 0 0 27 Black Hills in view (7 mi S)

130 7/28 42 50 53 42.84806 106 38 26 -106.641 Cache Camp

131 7/29 42 38 00 42.63333 106 54 32 -106.909 25 3954.86 3969.29 3962.07 20.15411 pebbly river bed

133 7/30 42 33 27 42.5575 107 13 29 -107.225 3954.81 3969.27 3962.04 16.91115 Goat Island

133 7/31 0 0 15 Sweet Water R

134 8/1 42 29 36 42.49333 107 26 00 -107.433 Rock Independence (Travelers names inscribed on rock)

134 8/1 42 29 56 42.49889 107 25 23 -107.423 7 3954.77 3969.26 3962.01 0.649757 1 mi below Rock Independence

134 8/2 0 0 13 8 mi above Devil's Gate

135 8/3 0 0 26 groves of willows on Sweet Water R

135 8/4 42 32 30 42.54167 108 30 13 -108.504 25 on Sweet Water R

136 8/5 0 0 60 23.713 10 small island on Sweet Water R

138 8/7 42 27 15 42.45417 109 21 32 -109.359 36 7000 on Sweet Water R 6 miles from South Pass

139 8/8 42 27 34 42.45944 109 37 59 -109.633 14 3954.74 3969.25 3961.99 13.99212 Little Sandy R (8 mi on other side of S Pass)

139 8/9 42 42 46 42.71278 109 58 11 -109.97 3954.92 3969.31 3962.11 24.50933 Two Buttes (first New Fork of the Green (Colorado) R)

141 8/10 42 49 49 42.83028 110 08 03 -110.134 3955 3969.34 3962.16 11.6493 N side of Mountain Lake (Bernier's encampment)

146 8/13 43 05 22 43.08944 109 38 13 -109.637 50 20.522 10000 Island Lake

147 8/14 43 04 31 43.07528 109 40 38 -109.677 50 19.401 Camp of the Mules

149 8/15 43 07 29 43.12472 109 37 05 -109.618 44 18.293 13575 Fremont Peak

151 8/15 43 04 31 43.07528 109 40 38 -109.677 Camp of the Mules

152 8/16 42 49 49 42.83028 110 08 03 -110.134 N side of Mountain Lake (Bernier's encampment)

152 8/17 42 42 46 42.71278 109 58 11 -109.97 3954.92 3969.31 3962.11 11.64914 Two Buttes (first New Fork of the Green (Colorado) R)

152 8/18 42 27 34 42.45944 109 37 59 -109.633 14 3954.74 3969.25 3961.99 24.50861 Little Sandy R (8 mi on other side of S Pass)

152 8/19 42 24 32 Sweet Water R

152 8/22 42 29 36 42.49333 107 26 00 -107.433 Rock Independence

159 8/24 42 33 27 42.5575 107 13 29 -107.225 3954.81 3969.27 3962.04 11.52013 Goat Island (running the Platte Canyon rapids)

Not in Fremont's narrative - added based on today's location

Latitude Longitude (various TOD)



Snapshot from http://ericbradley.net/maps/navbook/
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� http://home.pacbell.net/johngreb/which_mountain_did_fremont_climb.pdf





