How to Use a Lat/Long Ruléfor the numerically challenged)
by Carl Anderson NSS27123

A 7Y%4"X7%2"topois a nearlyrectangulamap, which hasa scalefor East-Wes{longitude)measurementand a different
scalefor North-South(latitude) measurementsThe 1989 GSSBulletin containsan excellentarticle by KennethHuffines
aboutthe mathematicatreatmenusingthesescalego convertdegreesminutes,& secondsnto inchesandplotting caves.
Unfortunatelythere are two things that will force you to calculatea different set of conversionscalesfor eachtopo.
Topo's areprintedon paperthatshrinksovertime, anddifferentmapsareprintedat differentscalesvhenconvertingfrom

degreednto feet on the map (by definition thesetoposare printedat 1":24000’). The Lat/Longruler is a variablescale
ruler thatallowsyou to directly readdegreesminutes,andsecond®n thetopo (usingonly additionandsubtractiorto get
the actual reading).

A little on numbersfirst:

« The USGS (on topos) shows 85 degrees, 57 minutes, and 25 seconds as 85°57'30"

« The GSS listing would show the same number as 855730

+ Sometimeghe USGSonly showsthe minutesandsecondgor a point, requiringyou to look to the edgeof thetopoto
find the degrees portion.

- Degreesminutesandsecondsare eachbrokenup into 60 divisions (just ashours,minutes,and secondsn a clock).
So there are 60 minutes in one degree and 60 seconds in one minute.

« On topos (in the US) latitude increases as you move North and longitude increases as you move West.

Starting with a topo (it helpsif you have oneto look at): - a0 57'30"_Georgin 85 42 20"
In eachcornerof the topo thereare two numbersindicatingthe latitudeand | **7” ‘ e
longitudeof the corner. The numbersclosestto the right or left edgesof the
topo arelatitudeandthe numbersclosesto the topo or bottomedgesarelon-
gitude. At aboutl/3 and2/3 of the way on eachedgeof thetopoyou will see
anothemumberin minutesandsecondsith ablack tick on theinside of the
map. Ignore numbers with blue ticks, dashed ticks, ticks that extend outside
the topo, and thin lines, these are UTM grid and Sate Plane grid coordinates.
Correspondingo the ticks at 1/3 and 2/3 you will find small crossesn the
topo. Thesedivide the topo into nine sectionseachof which is 2’ 30" wide | = + + 2o
and 2’ 30" high.
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A littleon theLat/Longruler: e
Therearetwo scalesonelabeledLatitude and one labeledLongitude. Both

readfrom O minutes(0’) to 3 minutes(3’), the smallticks aresecondwith aslightly darkertick everytenseconds.Notice
thattheruler only readsminutesandsecondgno degrees)andonly 0’ to 3" atthat. To usetheruler you will haveto add
the reading on the ruler to the latitude or longitude of the starting point.
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Plot a Cave (Using GPO 7 White River cave as a sample):
The GSS printout lists the location of this cave as latitude 340204 longitude 850044 elevation 820.

Determine which of the nine sections the cave will bein.

Looking at the sectionof RockmartNorth, GA. topo (page ?), in the lower right corner,34°00’ is closestto the right side
of thetopo,thisis thelatitudeof the bottomedgeof thetopo. Following up the edgeof thetopo,the first numberyou see
with atick entirely on the inside of the mapis 2'30". This is an abbreviationfor 34°02’30" andis the latitude of a line
crossingthetopo. Thelatitudeof White River caveis 34°02'04"which is betweer34°00’ and34°02’30". Looking along
the bottomof thetopo, written closesto the bottomedgeis 85°00°. Thatis thelongitudeof theright edgeof thetopoand
the nexttick alongthe bottomis at 85°02'30". Again the longitude of the cave (85°00'44") is between85°00’00" and
85°02'30". Thisis thesectionthe cavewill bein. Lightly drawaline from the crossin the upperleft handcornerof the
map segment to make a box around this section.



Plot latitude:
* Use the latitude scale on the ruler.
* Place the ruler pointing away from you on the topo. (North-South)
» Align 0’ latitude with the bottom edge of the section(measureto the top or 2'30"
North).
»  Slightly rotatethe ruler until the line at the top of the sectionand2’30" latitude
on the ruler align.
* The ruler now directly reads minutes and seconds on the topo.
e 34°02'04" is 02'4" more than the latitude of the bottom edge of the section
(34°00°00").
* Placea mark on the topo four ticks beyond2’ on the ruler (the latitude of the
cave).
» Slide the ruler about 1" to the side and place a second mark.
» Draw a light line through the two marks. 34 00
2' 30" \ L 8500

Plot longitude:

» Use the longitude scale on the ruler.

» Place the ruler on the topo pointing side to side (East-West)

» Align 0’ longitudewith the right edgeof the section(measurdo the right
or West). 2'30"

« Slightly rotatethe ruler until the line at the left of the sectionand 2'30"
longitude on the ruler align.

« The ruler now directly reads minutes and seconds on the topo.

« 85°00'44"is 0'44" morethanthe longitudeof the right edgeof the
section (85°00°00").

« Placea markonthetopo 14 ticks beyond30™ ontheruler (the lon-
gitude of the cave).

» Slide the ruler about 1" down and place a second mark.

« Draw a light line through the two marks.

34 00
2’ 30" 85 00’

Intersect the two lines for the location of the cave (now erase all those lines you drew).

Remarkablythe caveplotsup right on top of the mine symbolon the topo (hopefullly) but asa doublecheck,the elevation
of the cave should be 820'.

Additional tricksthat may makeit easier (or harder) for you to plot:

Theruler measuresrom 0’ to 3’, the measurementsf any sectionof atopowill startandendat either00" or 30". If in-
steadof alwaysaligningtheruler at 0’ you matchthe secondf the startingpoint with the secondson the ruler you can
simplify the addition and subtraction.

Seconds Reading Align Ruler Align Ruler Minutes & Seconds
at lower or right line at lower line or right line at top or left line measured
00" 0’ 00" 2' 30" 2' 30"
30" 0’ 30" 3’ 00" 3’ 20"

Example:if thelower latitudeof a sectionis 34°02'30"andyou startthe ruler at 30" latitude,whentheruler readsl’ that
correspondgo 34°03'00". If youdidn't aligntherulerthus,1’ ontherulerwould correspondo 34°03'30" (60" morethan
34°02'30").

on the next pageis a copy of theruler | use. | got mine laminated(10mil) to makeit sturdier. Feelfreeto copyanduse
ruler providedhere,or if you want they are availablecommerciallyfor about$25. For more information aboutusing
Latitude/Longitude rulers the USGS has a book on the subject.
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