
PLSS HOMEWORK LESSON

The PLSS covers much of the tJ.S. and Surveyors need to know the basic configuration and rules

even if they intend to practice only in non-PLSS states. Most (if not all) of the retracement rules

we have discussed apply in the PLSS. Think of the PLSS as a large subdivision (simultaneous

conveyance). although senior rights also exist in some situations. And, remember that the PLSS

had dilfering rules. methods. and procedures at different times and so in different areas. The

homework problems are designed to familiarize you with the theoretical system. I have scanned

a handout that you can ref-er to in the course of solving these problems"

I ) The first problem has to do with convergence of meridians.

The first step in the survey of a new area was to pick a conspicuous spot for an "initial point".

Then run the "principal meridian" astronomic north and south, and run the "baseline" on a true

parallel of latitude east and west. True meridians and parallels were run every 24 miles. These

are "guide meridians" and "standard parallels" numbered E-W and N-S of the baseline. The area

contained is called a "quadrangle" and is 24 miles on 3 sides and 24less convergence on the

north side (figure I ). uD to iles in a north

full 24 miles.

The quadrangle is divided into "townships" and "ranges" 6 miles on 3 sides and 6 less

convergence on the north side (figure 2). These lines are again true meridians and true parallels

and are run every 6 miles" "Townships" are numbered north or south of the baseline. "Ranges"

are numbered east or west of the principal meridian.

The township is divided into 36 "sections" (figure 3). The east-west lines are true parallels.

Howev -south line ofllel

r due to mile 40 chai rns

o f t r e 4 a All of the sections are therefore I mile

on all 4 sides except sections 6.7.1 8.19,30.31 ; all of which have a north line of less than 1 mile

due to convergence (all east west measurement error goes here as well). All of the north south

measurement error is placed in the last half mile of the northerly sections 7,2,3.4,5,6' These odd

lot portions are given "government lot" numbers instead of "aliquot part (114, /2, etc.)" notation

(figure 4 and figure 6).

Sections are divided by intersecting lines drawn from midpoints of opposite lines.



2) So. we need to find linear and angular convergence in order to stake a true parallel of latitude

which is any east-west line not interior to a section. We also need linear convergence in order to

figure out the dimensions and areas of the govemment lots in the westerly sections

6 .7 .1  8 .  19 .30 .3  I  .

3) If a corner is "lost" (no evidence at all). which is hard to prove. we can use the rule of last

reson to proportion it in (PLSS is a subdivision remember). All lost corners inside the township

boundaries and the corner where 4 townships converge are restored by double proportion. All

lost corners on the township boundaries except where 4 townships converge are restored by

single proportion.

Problem #l - Find the length of the north line of Tl0N R3W.5th Principal Meridian. in Chains.
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INITIAL POINTS

3s. During the period since the organization of the system of rectangular surveys, numbered and locapy named
principal meridians and base lines have been established as listed in tne accompanying table. These baies ano
meridians are shown on the large wall map of the U_nited States published by the gulreiu of Land ntin;9e'}1ent,
on a special map entitled "Principal Meridians and Base Lines Governing thi United States public Land-Curveys"
published by the Bureau, and on the various State maps and topograpnic maps published by the United Stat".
Geological Survey.

Initial Points (36 to 37)

Meridians and Base Lines of the lJnited sfa/es Rectangular surueys

Initial Points

Meridian Adopted Governing surveys
(wholly or in part) in
States of

Latitude Longitude

Black Hills 1878 South Dakota 43 59 44 104 03  16

Boise 1 E67 ldaho 43 22 21 116 23  35

Chickasaw 1833 Mississippi 35 01 58 89 14 47

Choctaw 1821 -oo-- 31 52 32 )o  14  41

Cimarron 1 881 Oklahorna 35 30 05 103 00 07

Copper River 1905 Al€ska 6t 49 04 145 18  37

Fairbanks 1 9 1 0 -do- 64 51 50.04E 147 38 25.949

Fiflh Principal 1 8 1 5 Arkansas, lowa

Minnesota,

Missoun,

North Dakota,

and

South Dakota

34 38 45 91 03 07

Flrst PrinciOal 1 8 t I Ohio & Indiana 40 59 22 u 4 8 1 1

Fourth Princioal 1 8 1 5 ll l inois 40 00 50 w 2 7  1 1

-oo- 1631 Minnesota, &

Wisconsin

42 30 27 90 25 37

Gila and Salt River 1 865 Arizona 33 22 38 1 1 2 1 8 1 9

Humbddt 1853 California 10 35 02 121 07 10

Huntoville I 807 Alabama &

Mississippi

34 5927 36 34 16

lndaan 1 870 Oklahoma u 2932 ]7 14 49

Keteel River 1956 Alaska 65 26 16.374 158 45 31.014

Louisians 1807 Loui6iana 31 00 31 n24 56

Michigan 1 8 1 5 Michigan & Ohio 42 25 28 N 2 1  5 3

Mount Diablo
'1851 California & Nevada 37 5254 121 54 17

Navajo 1869 Arizona 35 44 56 108 31 59

New Mexico

Principal

1 855 Colorado &

New Mexico

34  15  35 106 53  12

Principal 1 867 Monlana 45 47 1' | . l a a JY

Salt Lake 1 855 Utah 40  46  11 1115327

San Bernardino 1 852 California u 0 7 1 3 1 1 6 5 5 4 8

Second Prlncipal 1 805 tllinois & Indiana 38 28 14 86 27 21

Seward 191  1 Alaska 60 07 37 '14921 6

Page 1 of2
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3-7. The rectangular system was initiated in the State of Ohio i1] ]a-S-tryqa point on the west boundary of
Pennsylvania, on the north shore of the Ohio River, in longitude 80'32'20'. The State boundary s"."Oil itre nrst
reference meridian. A number of other reference meridians and bases were employed in Ohio'to goo",.,,-pin6rf",.
areas for purposes of disposal. In its early stages the system was som€what experimental, ind C[io ntai wefr U.
referred to as the proving ground for the present rectangular system of surveys. The rectangutar surveys tnat
have no initial point as an origin of township identification are listed in the following table.

Initial Points (36 to 37)

Sixth

Principal

I F.qq Colorado,

Kansas,

Nebraska,S. Dakota,

Wyoming

40 00 07 22 08

St. Helena 1 8 1  9 Louisiana 30 59 56 91 09 36

St. Stephens 1 EOs Alabama &

Mississippi
30 59 51 88 01 20

Tallahassee 1824 Florida &

Alabama

30 26 03 84 16 38

Third Principal 1 805 lllinois 38 28 27 89 08 54

Unitah 1875 Utah 40 25 59 109 56 06

Umiat 1 956 Alaska 69 23 29.654 152 00 04.551

LJte 1880 Colorado 39 06 23 108 31 59

Washington 1 803 Mississippi 30 s9 56 91 09 36

Willamette | 851 Oregon & Washington45 3 ' t  11 122 44 34

Wind River 19't I Wyoming 43 00 41 108 48 49

Public Land Surveys Having No lnitial Point as an Origin for Both Township and Range Numbers

Survey (and year commenced) Townships numbered Ranges numbared

Ohio River Survey 1785

(ohio)
North from Ohio River West from west

boundary of
Pennsyfvania

U.S. Mil i tary Survey 1797
(Ohio)

North from south
boundary of military
grant

West from west
boundary of the Seven
Ranges

West of the Great 1798
Miami (Ohio)

North from Great
Miami River

East from Ohio-
Indiana boundary

Ohio River Base 1799

(lndiana)

North from Ohio River From Ohio-lndiana
boundary and it$
projection south

Scioto River Base 1799
(Ohio)

North from Scioto River West from west
boundary of
Pennsylvania

Muskingrum River 1800
Survey(Ohio)

1 a n d 2 1 0

Between the Miamis
1802 , North of Symmes
Purchase (Ohio)

Easl from Greal
Miami River

North from Ohio River
(continuing numbers
from

Symmes Purchase)

Twelve-Mile-Square 1 805

Reserve (Ohio)

1 , 2 , 3 ,  a n d  4 None

Page2 ofT

http : //www. b lm. go v/cadastral/M anuaU 7 3 man/i d 1 3 I m. htm rugnoag



b

+-
4

.  I ' v h
-4^ | /"
) 7

EESOURCE SHEET ' i - i
% ' l

t

G U I D E  M E S I D I A N S  A  S T A N D A R D  P A R A L L E  L S
F ; 1 r ^ r c  L  !  . .

U N I T P A K SEGM€NT PAGE PROGRAM

05 04 0 l + Surveying Technology

I  Mty  '1974

PAK Forrn 3



RESOURCE SHEET ' t - l

b r v r s r o r u  r N T o  T o w N s H r p s

.  F i 1 , r r .  z

S r o n d o / a t,rru
V..R3E
r r  F t 6 . 3

9r,;7j91p-o ni.1i.

vl

f.,

6

;

;

.-l
:l
:t
I

g f

g l

:t
- l

: l

R o n g t  l i a o r  o i , , r u .

T o r a r h i g  l i a  t r  o r a  , r u a

l { E R t 0 t A f f S . ( T h . y  , u n  N o r r h  c n 6  S e g r h } .
P A R A L L E L S  (  T h t y  r u a  E c u  o n d  w r t f  l .

UNIT

05

P F O G R A M

I^

lt

|'
!r lo

D

2
c)
,i

T

2
6r
FI

o
L,
(9
:

G

L,
t9
a

c
r o  w N  s H t P

l T o r n r h i

N O R ? ' r

T O w i l s H t P I  NOR ? l r

PA|( Form 3

I  Mey l '174
Surveylng Technology



!  .ot

I
I

RESOURCE sHEFr# -  l - l

T H E  D I V T S I O N  O F  T O W N S ! . t I P

F i1r r .v . -  3

I N T O  S  E C T I O N S

Utl lT PAX SEGM€NT ,PAGE PROGRAM

05 04 0 l It
Surveytng Technology

I  Mey 1974 PAK Form 3



:t';

RESOURCE SHEET {

l ' - ' 1 t t '

l - l

+

I
r J
I

I
I

I
I

I
2 ,  1 1

I

s  i  r l
I Jttt

Stru .

I
+ ' ,  3

I
i t

I

i r
I

r . - -
r i . 3  i . t l , t .

PROGRAM
UNIT PAK SEGMENT PAGE

05 04 0 l
,7

Surveylng TechnologY

PAX Form 3
i  9 7 4



R E s o u R c E s H E E T r -  l - {

SUSDI \ ' IS ION OF AN IRREGULAR SECTION WITI I  FRACTTONAL LOTS

F in,^t <. 6

Y
i; i r $ z I r il 4 i s i e I r il! ' | '  |  - : i - - - -  j -  

F-- -J-- - -  I  r - - - {
i ; - - - I - - - j -
lE' i  : i  : l  I  gl
L- l-grcl.d.--r-- jl- -,-:tr.js.L__!__ jl

l"t';' i 
2o'oo 1 rnidiP'i- 

l--''a+n-I-;id-;;" 

-1

l-'*- - -L niaSorar il I ql

ln ,  i  
- i ' - '  3 l  I  E l

r n r i  l l l
ffgoc. I 2O.OO I cc.oo rl -r,rl.^,." I

1 3 '  i  I  J  i  I
F - - - l n t d * p o i a t g i g l

l3z | 
' 'To"'"' 

1 i q
|l;-!--=';1nL'-.i----L :+:- -l
|3'T' 

?o'ooi 
I i ^l

[---j 
'ia{ao':n' 

Ei i 3l

fdrroc.  I  zo.oo t  co.oo I  o io tao;"r  I

U N I T P A K SEGM€NT PAGE PFOGRAM

05 04 0 l ti Surveying Technology

ldt 
-

PAK Forrn 3
I  M r y  1 9 7 4


