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PREFACE

Purpose and Scope:

In the working and preparation of this thesis, it has
been the authors! chief purpose to determine the best known
boundary for the Michigan State College property near East
Lansing, lichigan, Because of the extent of the college
property and due to the limited time allowed for the comple-
tion of this thesis, no atternipt was made to locate or esta-
blish the entire property boundary. Instead a point of be-
ginning was selected, the corner of Pinetum “oods, and as
much of the boundary as possible was established by pro-
ceeding from this point in a clockwise direction around the
property., The field work was continued to the corner of
Hagadorn and liount Hope roads.

In ell, the property boundary established was three miles
in length and the number of property corners located totaled
thirteen, These boundary lines and corners were located by
running approximately four and one half miles of closed tra-
verse.

A coordinate svstem,of locating lines and points was fol-
lowed so that the surveys for the reat of the property boun-
dary may be taken up at a later date amd may proceed readily
from the lines and points the authors have established. 1t
is the express desire of the authors to have the boundary
survey thev have started completed by later graduating civil

enrineers for thelr thesig,work. The authors recoenize
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PREFACE

fully the invaluable practical experience and technical
training they recelved by the working and preparation of
this thesis., They wish to recommend & similar thesis prob-

lem to any who wish to develop their surveying ability.

Acknowledegment:

The authors wish to acknowledge the invaluable advice
and assistance which have been so generously extended to
them bv the Civil Engineering staff at Michigan State Col=
lere, during the working of this thesis, particularly to
Professor C.M, Cade of that staff, who veryv kindly responded
to requests for information and assisted greatly in 1its
preparation, The authors are also indebted to the Civil
Engineering department at Michiran State for the use of

survevineg instruments and equipment.






CONTENTS P l RAC

Intreduction

survey and Marks
History

Marks
Witnesses
Surveys
Cemputations

Computationc of Coerdinates
of Baarings & pistances

observations en Polarils
Field pata

References

Contents of Cover Pocket:

l,Legal Descriptéon of College Property
2.Property Line Map,

-

SOk

11
12
17



[ PP TP

P N d .

Ll



INTHODUCTION

The iichipan State Collepe property near East Lansing,
Michigan, contains several parcels of land situated and be-
ing in the township of }eridlan, Town 4 North, Range I ‘‘est,
and the township of Lansing, Town 4 North, Range 2 Viest,
County of Ingham, and State of lichlgan, and is deseribed
as found in the legal description enclosed in the cover
pocket of this volume, The sum of the acreares econtained
in the parcels of land making up the college property aggre-
gates nearly seventeen hundred (I700) acres., These parcels
have been acquired from time to time with the gradual expan-
sion of the college land requirements and with but little
regard to consolidating a systematic area, Hence, the boun=-
dary of these parcels of the college property is a compli-
cated series of lines. By referring to the map of the col=-
lege property a eceneral idea may be had of the relative lo-
cation of these parcels and their boundaries.

The portion of the boundary which was established by the
working of this thesis borders generally the Fast parcels of
the college property. The boundary established 1s located en-
tirely in the township of lleridian and in sections I7, I8,
I9 and 20 thereof. The point of beginning for the boundary
survey was the corner common to sections 1I7,I8,I9 and 20 or
the southwest corner of Plnetum wWoods. The survey ended af
the corner common to sections 19,20,29 and 30 which is ap-
proximately at the Intersection of Haradorn and NMount Hope
roads. Both points are on the center line of Haradarn FRoad,

on the map of the collepge properties as can he noted.
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SUKV«YS AND [7aRKS
History:

The oririnal surveys of Ingham county were made in I827,
more than one hundred yvears aco. They wBeg¢mmade supposedly
accordine to the instructions of the District Surveyor Gene-
ral, who carrled on the surveys under the direction of the
United States General Land office. Deputy surveyors per-
formed the actual surveving operations. The work was done
under contract, at stipulated prices per mile for lines of
various degrees of importance or difficulty. Hence there
was rmuch slackness in the execution of the early surveys,
especizlly in the planting of monuments at sectlion and quar-
ter=section corners., Corners were marked bv sinking a tim-
ber post. If in timhered countrv witness trees were marked
end noted in the notes. The wooden posts soon decayed, the
trees were cut down and the result was s lost corner, In
some locallties stones were set In the ground as marks but
thlis was an exception,

As the land was taken up by settlers, concern arose as
to the exact bounds of the sections and quarter-sections,
end as communities became more thickly populated, smaller
subdivisions of land were requir~d. Local private survevors
were called upon to establish the bounds and to subdivide
the quarter sectlions. They realized the importance of more
per:anent marks when they found 1t necessary to restore
many lost or obliterated marks in the orirsinal position of

the corners. However, the actions of surveys resulting in



SURVEYS AND MARKS
chanpmes of lines and disturbing questions of ownership were
and are subject to review by the courts.

It may be seen, that althourh the land was presumably
surveved according to a definite plan and all resurveys sub-
Ject to fudicial law, there 1s a question as to the exaect
boundaries of properties and much time and money is required
to establish them. This anplies especilally to the establish=-
ment of the college property boundary because no complete
resurvey has ever been made and because the property does in-

clude so many odd parcels of land,

‘arks:

During the working of this thesis, the authors found three
stone monuments, One stone marked the section corner common
to section 19,20,29 and 30 of Keridian township. 4inother
marked the quarter-section corner common to sections 17 and
20 of Neridian township. The third marked the center of
section 24 of Lansing township. The rest of the section,
quarter-section and property corners found by the authors
were made of iron or steel and were usually sunk well into
the sarth,

The marks found on the line comron to sections I9 and 20
of Meridian township, alone Hapadorn Road, had all been used
bv local survevors within the lest fifteen vears. They
varied from a three-quarter inch round pipe to a steel axle

and were found only after digoing throurh the pravel surface
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SURVEYS AND KAFRKS
and grade of Hagadorn Road., Two were found bent, the shaft
marking the section corner com on to section I7,I8,I9 and 20
of lkeridian township, and the steel rod at the southeast
corner of Blebesheimer's property. The cause for the dis-
turbance of these marks was probably carelessness on the
part of county hichway laborers during the regrading and re-
surfacing of Haradorn Koad. Due to the same cause another
mark alone the road was found only by diecinsg down three
feet under the surface of the road. Still another, which
from reliable authority had been sunk in the old road bed
before resurfacing, was not found althoucrh considerable
diersing was done,

The authors wish to recommend in cases of metal marks
a most extensive search by means of a compass for the ap-
proximate position of the mark before and through-out the
process of digning.

The bent metal shafts were carefully removed by the auth-
ors and 8 straight pipe sunk in their place. iietal pipe was
also used to mark the lost corner mentloned above and for
the mark at the southeast corner of Pinetum Joods, which was

established by the authors,

liitnesses:
In order that the locations of corners may be ascertained
it has been the practice to show with field notes the con-

nection of two or hore designated objects with the corner



SUKVEYS aND MARKS
mark. These objects are penerally called witnesses or ac-
cessories, They are a very essential part of a firmly es-
tablished monument. Accessories in the order of their de-
sirabllity are: bearing obiects, such as cliffs, rocks, or
boulders marked; memorials, such as marked stone, bench
marks, cast iron buried; pits or mounds or stone at proper
distances, and marked bearing trees. A perranent record of
all such witnesses must he kept 1f they are to be of value,
Fleld sketches will ~enerally be the most satisfactory in
recording notes,

The 1little experience the authors have had in finding
witnesses has lead them to bellieve that few survevors fully
realixe the value of permanent accessories, A number of
corner marks were found with out a single recorded whéness
and several with the recorded witnesses entirely eliminated,
The authors very carefully witnessed all the collese property
corner-marks they used, Among the witnesses used by them
were nails in bases of trees, bench marks, conerete anchor

posts, bulldings and iron stakes,

Survey:

After finding as mav of the marks at property corners as
possible and witnessing them, the authors were confronted
with the problem of accurately surveying the lines between
the marks. By & reconnaissance of the lines it was found

Impréctical to set the transit up at some of the corners and



SUKVEYS alD MekKS
to measure ull the distances directly on the property lines.
It was decided to run a closed traverse with as many of the
property lines included as was deemed practical , It was also
decided to run four lines across the traverse, thus dividing
the traverse into five closed parts, which should be a very
good means of checking the traverse and isolating mistakes.

In the survey of the traverse a transit which could be
read to one minute of arc was used to measure the angles,
kEach angle was repesated six times so that the resulting ac-
curacy of angle measurement was to ten seconds of arc, The
errors found when the angles of each part of the traverse
were balanced were surprisincly small, A four-sided, closed
section of the traverse had no error in angles, that is, the
sum of the angles exactly equaled three hundred sixty degrees.
4 six sided closed section had an error of only five seconds,
however, these results we>e overshadowed womewhat by the
error of elehtvy seconds that had to be distrihuted between
the four aneles at one point, In balancine the anrles pare
ticular care was exercised to the rive the anrles rost likely
to include errors, the rreater correction,

Tape measurements were rade with readiness to one hundredth
of a foot. Special care was talten in rmesasuring., The tape used
was corrected to the standard, the pull was cuarefully judged
and plumb lines were used to used to insure horizontal mea-

surements., The allignment wss glven by ranpge poles, since



SURVEYS sl WALLKS
transit alipnments mre impossible for a two man party,
kEach line was taped twice and the mean taken unless the dif-
ference between tha two measurements was too great in which
case the line was taped the third time., The error of clo-
sure for the traverse was I in 40,050.4%. .

A total of twenty two angles were measured and the length
of the twenty three lines was approximately twenty four thou-
sand feet or nearly four and one-half miles., The traverse
included property corners sufficient to establish more than

three miles of continuous college propertvy lines.,

Computations:

The computations for the length end bearing of the sec-
tions of boundary established were greatly simplified by the
use of the coordinate system. The initial point of the sur-
vey, corner comnron to sections I7,I3,I9 end 20 df Meridilan
townshlp, was civen the coordinate values of 10,000,10,000,
By means of the corrected lstitudes and depurtures of each
side of the traverse the prpperty corners were computed,
Simple Algehraic and trigpgonoretrie formulas usine the ahove
computed coordin-tes ecave the lensth and hearing of each
section of the propertvy boundary.

To establish the south 1line of Pinetum “oods it was ne-
cessary to locate the west half of the section line common

to sections I7 and 20 of keridian township.Since the section






SUFVRYS &ID KFxEKS
corner com.on to sections I7,1I8,I9 and 20 and the § post
comnon to sections I7 and 20 had both been found 1t was only
necessary to determine the line between these two points.
However, it was found necessary to run a three sided traverse
between the points because of Invisibility and obstructions.
It was also necessary to compute the distance scross the
Red Cedar river by means of a triancie,

The traverse was very cerefully run since it was not
advisalbe to make 1t closed. The coordinate svstem of com-
putations was agfin used and the coordinates of a point on
the higher bank of the river and directly oﬁ the section
line was determined, The proper distance and hearing of the
point from a nearby traverse point was also determined and

a mark was permanently set by sinkince a metal pipe.
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Observation om rfolaris for
Aginutn of Line Statiom #2 to Sjatiom #
Station # 2 Sestion Corner 17, 18, 19 and 20 of Meridian

townahip.
PATYE iueaday, aay 16, 1833
Star: FPolaris
Aark: Station ¥ 1'
fatea error: 13 Jecocds 3low
Latitude: 42° 44' 005"
Lonzit wde: 349 23" 26,8

T LT T T, T T T Ty e e
' Poipt Sighsed  Jlae (IOAO)ACQCL Vernier -~eading inzle
— T .- ) - L V " R 4 e &
a nm 3 l ! !
serk D | | 0) 15 33 . 1 |
Star b ! 8 48 12 ; 101 24 30 101 09 00!
Stap R ‘ 5 49 25 i 101 24 30 101 08 30}
sark R | ' 03 16 00 :
Mark D | . 00 156 00 | |
“tar U b8 51 26 i 101 &4 00 1101 08 00
§tar 3 ; 8 54 15 i 75 14 00 101 07 00
knrk 1 176 21 992 { B
u m 3
dveruge time o Observation w2y 16,1933 8 50 49,5
Jateh correetion 13,0
Standard 752 Leridisn tina of observation 8 53 bB2.5
Civil time 20 30 62,8
Culminstion (upper) 10 37 57.8
Dy{fference 10 12 54,7
23a 10%x 100 1307a 1_42.2
dour 4Anzle 10 14 3649 #dent

for wulca 4zlmaba of x0laris® 37,7' .e3t

0 (]
worizontal anzle f(averazel)s 101 08,0 to right
'

#zirata of +olaris —Tal
(o] ’

Irue besrinz of ~tas #1'= B 170 30.3 &
’

0 ,
O 79 23,7 &
0
or 3 79 29'40" kL
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Sta, No. I S.E. Cor, Pinetum
There was no trcce of the property line alons the south
side of Pinetum, therefore, we ran a traverse from the S.%.
corner of Sec. I7 to the S.; cormer of Sec. I7 and by com-
putin~ the off sets, we set a I inch iron pipe on the line
at the bank of the river. For detalls concerning this point

see Location of South Line of Pin=2tun on [lare

Keference Direction Distance Lemarks
20 inch elm S. 3,10 ft. HBlaze,nall
I2 " " Ne 24,71 " " "
I5 " pine Ne'We 33,31 " " "
B R B K R s A N e ats

Sta, No. 2 Sec, Cor. I7,I8,I9 and 20 Meridlan tovmship
on Hagadorn Roadat southeasf?corner of Pinetum “ioods

This sectlon corner was érianally laid Feb, 5, I827, by
Federal gov't survey, Post wus set and witnessed by beech 8
S. 4 E.3 an Ironwood 6 N 595 VI9

s later refernce to this was found in the county survey
records which was 25 ft. VWi. center of anchor post. The corner
wasg also referred to in I9I7 by Cade and his witnesses were
24,7 ft., ¢, to anchor post and 35.6 ft. S.E. to maple, Vhen
we found 1t the anchor post had been moved over 32.5 ft.
from sec., corner end pive was bent over, “e replaced the pipe

with another iron plpe and witnessed it as follows:

Reference Direction Distance KRemarks
Bench Mark N.E, 27.29 ft.

Maple S.E. 35,66 " Blaze
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Sta., No. 4 3 cor. sec. 13 and I9 Meridian Township

This was oriesinally laid Feb. 5, 1827, by rov't survey,
and witnessed as 90,00 c¢hains west of sec, cor, 17,18, I9
and 20, Ironwood 6" diameter bears S, 73 E, I8, and and a
Beech 3" in diameter bears N 52 W IO,

It was uncovered in I9I7 bv C.k, Cade and was referred
as an iron stake,

vie uncovered the stake set in the S.E. corner of a I2 in,
concrete post and stickine about 3 feet out of the eround
with a plate riveted on top. iie also tied it to a I2 in,
butternut tree 4,17 ft, S.E., of stake,.

Fb 330 3 A e S IR AR S de e e N

Sta, No. 5 S.%W, Cor., Toolen Farm

we found no references to this point but found an old
rotten staske on the line which proved to be it from measure=
ments that we made from it, W¥e set an iron stake here and

witnessed 1t as follows:

Reference Direction Distance Remarks
20 inch muple S.E. 10,25 f¢. Blaze,nail

?9 n 1] S.E. 22.21 " n |
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Sta., No. 7 N,W, Cor. Bsibesheimer Farm
In C.}. Cades Survey in I9I7 reference was civen as I %
inch shaft and 36 ft. S.E, to hutternut tree,

tie recovered the shaft and tied it in as follows:

Keference Direction Dlstance Remarlzs
Fence line S, 600 fto
sutternut tree Se Ee 35.6 " Blaze, nail

R PETE S T e L e
Sta. No, 8 S,'is Cor, Beibeshelmer Farm
an iron rod was set here by C.lis Cade in I9I7 when
making his survev,
We uncovered stake tircht acainst a I0 inch anchor post
on west side, 'fhere being no permanent objects around to

tie the corner to we left it with no further ties,
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RBI'EEENCE
Sta, No. 9 S,E, Cor, Beibesheimer Farm
This corner was set with a Ford axle by C.M. Cade in IQIJ,
when maxine a survey of Beibesheimer Farm and was tied in by
Elm S.'Ve 87,5 ft. and maple N,!, 38,5 ft,.
“le found the exle bhent in two places but the bottom part
was still in a vertical position and agreed with witnesses.

Pipe was nut in in place of axleand the followines ties,

Reference Direction NDistance Remarks
24 inch maple N.W, 83,2 frt. Blaze,nail
30 " 1} S.""‘V. ".2 " 11 "
Fe3E oSt SRR AL S e 2t eSS 3

Sta. No. I0 % Cor, Sec. I9 and 20 }Meridian Township

The orirsinal rov't survev records whow this cor., as being
luaid 1in I327 and a post set40,00 chains north of Sec. cor,
19,20,29 and 30, Tied in bv @:8Cihach white osk bearine S,
at a distance of 43 links and €. 9 links, aAlso & 4 inch
ironwood hearing S, at & distunce of €9 links and west 9
links.,

inis was recovered in I907 hy Caulkins who used it in lay=-
ines out the north line of what is now the ‘'ilmox farm, He set
a I inch iron pivne in prluce of old mark, It wes eralin re-

covered in I9I7 bv C.ls Cade. ‘e recovered 1t and ti~4d it in

as follows:

References ircction Distance Femarks
40 inch maple Nelve 8I.5 ft. Blaze,nail
20 inch maple Seile 132, 0 " " "

concrete culvert Ee I7.5 " tiole in c.
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REFELENCE
Sta, No. II N.E, Cor, %ilmox Farm
This corner was originally set in I907 by Caulkins and
later checked by Robb, It was the east end of a line to
divide the N } (80 acres) of the S,E, 5 of section I9 in-
to two equal or 90 acre plats, ‘ie recovered a 9% inch

iron and tied it is as follows:

References Direction Distance Remarks
30 inch maple N, W, I06.1I ft. Blage,nail
anchor Post We 25,9 frt.
6 in, apple N.E, 36.8 " " "

B s e T R A e Rt

Sta, No. I3 N,¥W., Cor. Villcox Farm

This corner was set at the same time and by same party
as one just described, Sta, No, II, It was also checked by
Robb and referred as a pipe in tile. \ie found the point am
referred and 1t was on the east side of the north and south
rall fence, which was built by the owners of the property om
west side of north and south fence., '‘Also & wire fence has re-
placed the raill fence on the south end which is in line with

the cor. point, and on east side of old rail fence now,

References Direction Distance Remarks
24 inch ash N.w, 10,81 rt. Blaze,nall

8 4inch elm e 6.60 " " n



y X~

St | N E. Cov WILCOX

T

Cormoe . | ¥. Srarate
N & g%b" hee!
S

/ i
x e’
PO“?__ 54" sta. ¥ 1\

(iven)

WiLcox ~

£ HHa g dorn

¥ 12 NW Cor. WiLCoOx

24" Ash CoLLEGE






27

REFTERNC K
Sta. No., I4 S.%¥, Cor. 1lcox Ferm
There was no reference found to this corner other than
thut of lir, W#ilmox who stated the south lins had heen sur-
veged yeurs ago by Caulvins «nd showed us the iron sta'ze,
Caulkins had set the stake and it was on bHoth east and west
and north and south fence lines, This chacked out all rieht

for distance :nd was tak%en as the poiat,

Refenence Direction Distance Remarks
I5 Inch elm Hewe 20,30 ft. Blaze,nail
24 " basswoed We 33.30 " " "
8 " elm Se'e 5.10 " " "

L e IR Rt B XL UL -t xf bl el -0 e
Sta, No., I5 S.E, Cor, #illcox Farm
This was sat at same time as Sta, o, I4 by sane party
but due to a 3.5 ft, fill in road we were not able to recover
1t but by proportional method 1t was located and came with-
in 6 inches of o0ld fence line and lined in north and south
by sec. andi sec. corners, Set an iron pipe 4 inches below

gravel surfuace of reed,

Reference Direction Distance Kemarks
k1lm Neiie 45,00 ft, DBlaze,nsall
" ”. 24.25 1] " "

" Seve 41.85 " " "
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REFERENCE

Sta, 16 Sec, Cor., 19,20,29 and 30 Meridian Township

This corner was originally set in 1827 by Federal cov't
survey. Post was set and referred by an 8 inch beech bearing
S. at a distance of 4 1links end E. 3 1links, & 6 inch irone
wood bearing S, at a distance of 59.5 1links and @, I9 links.

A4 later reference was found in e¢ounty surveyv records,
which was referred as a stone, S,E, Cor of brick house bear-
ing N, 574 deprees %W, at a distance of I.785 chains, a maple
bearing S,F, at a distance of 93.5 ft.; a 5 inch catalpa
bearineg N,VWW, at a distance of 47.5 ft. and center of Mount
HHope Road lays 5 ft. south of corner stone, We recoverd the

stone finding it 5 ft. nodth of Mt, Hope Road.,

Reference Direction Distance Kemarks
S.E. cor.Br.house N.w, I17.9 rt.
Iron stake N.E. 30,0 "
I2:.inch maple S.HKe 93,22 " Blaze
Bench Mark N.%, 32,36 "
B R R A R S R VR Kt TE DN
Sta., 18 5z Secs Cor, I7 and 20 lieridian Township

This was orieginally set in I827 by rov't survev., It was
only recorded as 40,00chains east of sec¢. cor. 17,18,I9, and
20 and a post set, no references, It was also stat~d as be-
ing 3I.74 chidns east of east bank of Red Cedar river., It was
later referred by farmers thereabhout as being a stone with a
notch in it. We recovered the stone along the fence line.

Reference: 8 in. elm;Direction: N.; Distance; 35.6 ft.
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Acquired from

Parcels of land situate
gan, and described as fd
(11), North half (14) of
Northeast quarter (14)
four (4) and Southeast
above in Town five (5)

The Southwest fractid
acres of land; Also the
hundred and ninety-one
fraction of section eight
seventeen, containing on
Also the Northeast frac
Lansing and Howell Plax
land; Also so much of thi
the North fraction of the
Howell Plank Road, cont
the above descriptions ar
East fraction of the Nor
containing forty-five and
Lansing and Howell Plax
and bounded on the Nor
River, on the East by la
owned by Henry Jipson,
Range 2 West.

Acquired

Five and 1/9 acrec in
South Haven and adjoinig
Southwest comm
line threg :
hundredt
land of
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