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During the early government land surveys  in Nebraska, the deputy 
surveyors occasionally had to determine the distance across bodies of 
water or areas that could not be measured by staying on a straight line.   In 
the case of crossing rivers or lakes, when an offset line was not an option, 
trigonometry had to be used .  It was also not always feasible to establish a 
right angle triangle to easily determine the required distance.  
Trigonometry involving oblique triangles was  then used, but this required 
a higher degree of math.  Usually, only the deputy surveyor was capable of 
doing such calculations.  Without the aid of modern calculators to assist in 
the calculations, the surveyor carried a book of logarithms.   Using 
logarithms required only having to perform addition and subtraction.  
 
The example that follows are notes taken by U. S. Deputy Surveyor Charles 
A. Manners while surveying the Base Line between the states of Kansas 
and Nebraska in 1858.  In a stretch of three miles, the crew had to cross the 
Republican River four times.  Normally this river would not have required  
the use of trigonometry, but during the time of the survey it was at flood 
stage and was 5õ to 8õ deep. 
 
The usual method in using trigonometry was to first establish a witness 
point on the near side of the non-navigable river where the instrument was 
then set up over this point.  (A òwitness pointó is the correct term used 
instead of òmeander corneró when the river was not navigable or 
meandered).  The flagman was sent across the river where he established 
another witness point on the opposite bank.  This second point was placed 
on the surveyed line.  From the instrument point, a baseline was 
established either upstream or downstream along the bank where a 
temporary point was placed at the far end of the baseline.   The baseline 
was accurately measured with the chain.   
 
While sighting t he flagman on the opposite side of the river, the 
instrumentman turned the angle to the temporary point at the opposite end 
of the baseline.   The instrumentman then moved to the temporary point at 
the far end of the baseline, sighted the flagman across the river, and turned 
the angle to the point on the near side of the river where he was initially set 
up.  The crew now had two measured angles and one measured distance of 
the oblique triangle which was sufficient to determine the other unknown 
distances and angles through trigonometry  using logarithm tables . 
 
 
 
 



 
 
 
 
 

The following notes are the Original Government Field Notes of 
Charles A. Manners describing the four crossings of the 
Republican River.   
 

(The retyped notes follow these pages). 
 

Those notes in blue are for the example at the end. 
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