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SUMMARY

COASTAL MAPPING PROJECT CM-8415

Project CM-8415 was planned to provide eight shoreline maps depicting the
shoreline and cartographic features of mapping interest of the Lake Superior
coastal area from Eagle Harbor to Traverse Point, Michigan. Map TP-01351 was
prepared at 1:5,000 scale, maps TP-01345 and TP-01347 at 1:10,000 scale and
maps TP-01344, TP-01346 and TP-01348 thru TP-01350 at 1:20,000 scale.

The purpose of the project is to provide contemporary photogrammetric survey
data in support of the 1:120,000 scale chart of the forementioned area with
insets of Copper: Grand Traverse Bay and Lac La Belle Harbors, which are

depicted in graphic form on Mational Ocean Service Nautical Chart No. 14964.

Field operations in support of the photogrammetric survey tcok place in

May 1985 and consisted of aerial photography and the recovery, establishment
and identification (premarking) of horizontal control necessary for aerotri-
angulation. No field inspection of the shoreline was performed during field -
operations. Natural color photographs were acquired at 1:50,000, 1:30,000
and 1:15,000 scales for basic aerotriangulation and compilation. A Wild RC-8
camera with E cone was used for all photography conducted for this project.

The aerotriangulation phase was initiated in February 1986 by the Aerotri-
angulation Unit of the Rockville, Maryland office. Four strips of 1:50,000
scale photographs, two strips of 1:15,000 scale photographs and cne strip of
1:30,000 scale photographs were bridged through application of analytical
aerotriangulation methods and adjusted to ground through the use of the
Analytic Strip Adjustment Program. Primary gecdetic control used was
premarked. Tie points between overlapping strips of photographs were
established to augmént datum tie and ensure sufficient control for each strip
adjustment. Vertical control elevations were acquired through analysis of
elevation data depicted on the pertinent USGS quadrangles of the geographic
area. Charted fixed aids to navigation and landmarks were identified and
measured during the aerotriangulation phase. During this phase, nine fixed
aids to navigation located in the Portage River were identified and measured.
Since the Portage River area is outside the limits of this photogrammetric
survey, coordinate and other pertinent data relating to each aid was trans-
mitted to the Marine Chart Branch independently of the CM-8415 project data.
Ratio values were determined for all compilation photegraphs. Based on an
analysis of the strip adjustment data, the aerotriangulated control is well
within the tolerance for photogrammetric control for the mapping scales of
this coastal mapping project according to the National Standards of Map
Accuracy and the National Ocean Service standard.



The compilation phase was initiated in February 1987 in the Coastal Mapping
Unit of the Rockville, Maryland office. Delineation of the shoreline,
alongshore, offshore and interior cartographic features was accomplished using
a Wild B-8 stereoplotter through application of standard stereographic compil-
ation techniques and based on office interpretation of the natural color
compilation photographs. The shoreline was compiled as the visible line of
contact between land features and the water surface at the time of photo-
graphy. Lake level data was provided for the dates of photography based on
the Internaticnal Great Lakes Datum (1955) for Lake Superior with water level
taken at the Ontonagon, Michigan gage. The placement, density and quality of
the aerotriangulated control was adequate for controlling the stereographic
models. All line work was smooth drafted. Standard procedure departures are
discussed in paragraph 41 of the Compilation Report, which is bound with the
Descriptive Report for each map. The pertinent Production Procedure Memo is
bound in the Procedure Departure section of the Project Completion Report.

The final review phase was initiated in June 1987 in the Coastal Mapping Unit
of the Rockville, Maryland office. The shoreline maps and associated discrete
point data of this project were evaluated as meeting the requirements of the
National Standards of Map Accuracy and the National Ocean Service standard.
The shoreline maps, reports and data sets comply with the requirements
specified in the project instructions. Standard procedures, except as noted
in paragraph 41 of the Compilation Report, were adhered to for the compil- -
ation, drafting and reproduction of the maps. Standard procedures were also
adhered tc for the generation of reports, data listings and standard data
sets, which are germane to the type of survey and intended use. &all scurce
data and photogrammetric measurement. instruments meet the standards of
accuracy established for the disciplines of field surveying and photogrammetry
and those specified in the project instructions.

The Descriptive Reports prepared for the shoreline maps contain all the
information pertinent to the completion of the shoreline maps.




PROJECT-REPORT
CM—8415
EAGLE HARBOR TO’TRAVERSE POINT
! LAKE SUPERIOR, MI

R

Field work was completed on this project during the last 2 weeks in May, 1985 in
accordance with Project Instructions dated March 8, 1985.

Fourteen targets were placed for horizontal control on this project.

The following targets were positioned using published NGS Horizontal Control:
1, 6, 8, and 13. Target #& was positioned using the Manitou Island Lighthouse.
Two G.P.s were published for this lighthouse. One was a Lake Survey position
and one was a published KRGS position. The difference in the two positions was
10.834 meters. The published NGS positicn was used.

Targets 9, 10, dnd 11l were positioned using the Gull Island Lighthouse. A Lake
Survey position for this Lighthouse was furnished. Since the Gull Island
Lighthouse was located at the same time as the Manitou Island Lighthouse (by the
U.S. Lake Survey), it was felt that the Lake Survey position was probably about
10 meters in error. The old fileld records were checked by the Rockville office
and a new position provided AMC. This position was used to compute targets 9,
10 and 11.

Targets 3, 4, 7, 12, and 14 were positioned using horizontal control established
by Geodetic Doppler Satellite observations in 1983.

Targets 2 and 5 were positicned by Geodetic Doppler Satellite observations
obtained with Magnavox MX1502 Geoceivers during this projéct. The
translocation method was used to determie the positions. Standard NOS survey
mornuments wWere set at these sites.

Submitted by

S A

/’ Jim D. Shea
22 July 1985




ARerotriangulation Report
CM-8415
Eagle Harbor to Traverse Point
Lake Superior, Michigan
February 1986

21. Area Covered

This project covers an area from Eagle Harbor, Lake Superior,
down to Traverse Point, Keweenaw Bay, Michigan. .There are eight
sheets covering the entire project. Five sheets; TP-01344,
TP-01346, TP-01348, TP-01349%, TP-01350 are at a scale of
1:20,000. Two sheets; TP-01345 and TP-01347 are at a scale of
1:10,000 with the remaining sheet TP-01351 at 1:5,000 scale.

22. Method

Four strips of 1:50,000 scale photographs, two strips of 1:15,000
scale photographs and one strip of 1:30,000 scale photographs
were bridged by analytical aerotriangulation methods and adjusted
to ground using premarked control. COffice identified inter-
section stations were used as check control. All imagery for
this project consisted of 1985 E{(C) photographs.

Tie points were used to ensure adeguate junction of all strips
and were also used as supplemental control.

Ratiec values were determined for the bridging photographs. &
copy of these values is attached to this report.

A magnetic tape has been prepared with state plane coocrdinates of
aerotriangulation points. All values are based on the Lambert
Conformal Conic Projection in the Michigan North Zone,

23. Adeguacy of Control

The control was adequate and meets the National Ocean Service
requirement. A listing of the fit to control is attached.

24, Supplemental Data

USGS topographic quadrangles were used to obtain vertical controel
for bridging. NOS Nautical Charts were used to locate aids and
landmarks.



25. Photography

The coverage, overlap, and gquality of the photographs were

adequate for the job.
Submitted by, z

Brian Thornton

Approved and Forwarded:

O & Dlrtrmm —

Don O. Norman
Chief, Aerotriangulation Unit
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STRIP #1

STATION NAME

Ramp, 1981, Sub Pt.
Nords, 1985
Anorda, 1985

Gay, 1934

L.ac La Belle, 1982
Copper Harbor, 1982

STRIP #2

STRIP %3

Copper Harbor, 1982
Agate, 1234 Sub Pt.
Eagle Harbor, 1982

Fagle Harbor Light House

1934

Fit to Control

Control Point Held in Adjustment

Tie Point Held in Adjustment

POINT NO

853101
B56100
859100
860100
865100
869100

855801
855802
855803
856801
856802
856803
857801
857802
857803
858801
858802
858803

8659801
869802
869803
- 869804
868801
E68802

869100
826101
828100

828111

VALUES IN FEET
X b
~1.5 1.0
0.6 -2.7
3.0 1.5
0.3 1.4
-5.2 -2.5
2.7 1.5
-2.0 1.0
-1.4 0.0
2.6 -1.2
-1.9 -2.1
-0.6 0.2
-1.3 -1.2
1.9 -0.7
-0.4 0.3
1.7 -1.1
0.1 ~1.3
0.2 -0.3
0.3 -0.1
0.4 1.0
0.3 0.6
-1.8 4.5
-1.3 0.2
-1.3 ~4.4
2.0 -2.8
2.2 0.6
-1.6 -2.0
0.7 1.1
-0.3 -3.1

11



STRIP $4

/A Lac La Belle, 1982

0O

8]
A Gull Island L.H. Sub Pt

STRIP #5

/A Copper Harbor, 1982

STRIP #6

Manitou Island L.H. USLS
/A Manitou Island L.H. Sub Pt
/A Gull Island L.H. Sub Pt #9
A Gull Island L.H. Sub Pt #10
Gull Island L.H. (NGS}

STRIP #7

Anorda, 1985

ap

865100
865801
865802
865803
866801
866802
866803
867801
867802
867803
868803
868804
868805
836101

763801
763802
763803
763804
869100
765801
765802
765803
766801
766802
766803
767801
767802
767803

797100
797101
795101
802101
795100

858100
859801
B59802
859803
B59805
859806
B59809
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/A Grand Traverse,

D
/\ Grand Traverse,

1982

1982 Sub Pt

859804
859807
981100
858804
858805
985101
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Ratio Values

CM-8415

1:50,000 Bridging Photographs

85 E(C) 7856 to 7865
85 E(C) 8014 to 8015
85 E(C) 7821 to 7828
85 E(C) 7831 to 7836

1:30,000 Bridging Photographs

85 E{C) 7764 to 7766

1:15,000 Bridging Photographs

85 E(C) 7798 to 7801
85 E(C) 7978 to 7983
85 E(C) 7985

Ratio Value

2.492
2.509
2.492
2.481

3.042

1.423
3.035
3,035

14



15

a
Tp-onvy

To-0/lYE

Te-0/1¥6
w2
b \\‘—
s | =
| A_—’d TO-0/3¥7

"

TP-01AY 8 #8
0 49
#7
™-013¥9
/ H
|
™=-01350
® s 4
}s
’ by Tshowd
1981 a8 Mavitor Tsiwwd LK. (sub P
::1 3:1? 1985 #19 Gufjrsfvmj z./j/. (rsvi ,;,; ))
’ N Ts L.H (swb Pt
#3 Grawd Travsrse, 1782 (své Pr) sz g:/ iz /::JL.H. oo )
gy gravd Traverse 1982 %17 Coppar Hardor, 19182
ol éwrfi;?;m £13 Agate @vj P
o oAy / A r, /282
A #7 LA:.JA« Belle, 1982 #1) Engle Harbor,
#|

HORIZONTAL CONTROL

JOB CM-8415
EAGLE HARBOR TO TRAVERSE POINT
LAKE SUPERIOR
MICHIGAN



16

TA-0I3YY

Im-0:3v8

TR-0i3vé

STR/PES
/;2;71,
&
ro-013¥7

¢ STRIP$3 g
/ STRIFE &
/ S

sTuP*y

TR-013Y%

i
.-

re- 01399

\
?'\P#
5‘

~
&
13 _/
rP-oilse E‘r/
wy
A7
T o38N
sTRiP %1 gsz() 7€53-7869  /:Sgooe
4 sTriP¥ 2 Qse(c) 8013- Bo/6  1:59000
strip¥3 8se(t) 78217828 /S0 ove
r sTrip¥4 85£(c) 7€3/-7836 /. Sgooe
G STRIP¥S 8S€ () 7763~ 7767 /: 3goco
K"\ sTRiP*E fs5c@k) 7797~ 7802 /115 000
° STRiP¥7 9$€(c) 7977 -~798Y 115000
/ o
BRIDGING PHOTOGRAFHS

JOB CM-8415
EAGLE HARBOR T0 TRAVERSE POINT
LAKE SUPERIOR
MICHIGAN




| 1‘"-?';

"3Li370590 5| HIIHM NOILIQ3 1L~2Z "Iy=0f WHOL ¥YVYON 5303543dNS

¥/N /N
aiva AB GINDIHD ONILLOTD ONVH 3ivg AH 9NILLOYd ONVH
£8/9 “ap TASNPOY M YJeq0y ‘ [8/¢ J913NH Td PLAEQ
3iva A8 QINDIHD ONILSHT 3iva AB 031517
3iva Y/ AS GINOIHI NOILY LN4WOD 31iva /N AH g310dWOD
Y =A
¢ =X
X =f
) =X
X =f
¢ =X
Y =h
9 =X
¢ =h
¢ =X
k¢ =h
¢ =X
¥ =h
¢ =X
. Y =h
¢ =X
X =h
] =X
G861 *Arl _E81°8Y-/5-/80 v \Hd.m.ﬁ._w«w#m =h .E6209 V1S
UL po.43A029Y — 182 8T \.cm €9 TIT T oy 001598 v_c.m.m eleq SHN 26T 37139 Y1 v
HANLIONOT Y YIHON— awvoz YIBWNN (xepup)
SHUYNIY FAMLILYT ————HeB YO — svus NOT LY oY NOLLYWNO NI INYN NOILVLS
SR S— b uEEmsuw_._..ﬂﬂom_ DIHYH5039 1334 NI STLVNIGHOOs| ~lHLOH3Y
Liz ILun bulddey |e3se0y 261 JO wnjeq uedlLJdally Y3lLoN ST¥8-WD BFETO-d1
ALIAILDY SNILYNISING WNLYd 21130039 ‘ON 8of ‘OGN QYW
Qy023d "1041NOD La0d3d FAILAINIS3A
NOILYHLSININGY DIHIHLSOWLY QNY DINYIDO TYNOILYN : (§4-9)

JOYIWWOD JO LNIWLEvVd3Iq *s'n

IP=9L WO YYON




COMPILATION REPORT

TP-01348

3]. Delineation

Delineation was‘accomplished using a Wild B-8 stekeoplotter through
application of standard compilation techniques. Delineation of the shoreline,
alongshore, offshore and interior cartographic features was based on offlce
1nterpretat10n of the 1:50,000 scale natural coldr photographs., ) -

32. Control ‘ .
Horizontal control furnished as a result of analytic aerotriangulatibn wés
adequate for controlling the stereographic models. - Refer to the Aerotri—-‘“;
angulation Report, bound with this Descrlptlve Report; for - addltlonal -
1nformat10n. S

-

© .

33. Supplemental Data oY

No survey, map or plan of this agency or of any otﬁer"organlzatlon was used to
gupplement the compilation photographs in- the 1dent1flcat10n of cartographic
features. -

34. Contours and Drainage
The compilatioﬁ of contours was not a requirement of‘thisfpfojécﬁ§.

Drainage was compiled based on office interpretation of the natural color
compilation photographs.

35. Shoreline and Alongshore Detail

The shoreline and adjacent structures were compiled as described in item 31 of
this report. The shoreline was compiled as the vigible line of contact
between land features and water surface at the time of photography. There was
no preliminary field inspection of the shoreline.

36. Offshore Detail

The details offshore of the shoreline were compiled as described in item 31 of
this report.

37. Landmarks and Fixed Aids to Navigation

There are two charted landmarks and two charted fixed aids to navigation
within the limits of this map. The two fixed aids to navigation and one
landmark were confirmed and delineated during the compilation phase. A Tower
could not be identified on the compilation photographs. Refer to "Charted
Landmarks and Nonfloating Aids to Navigation Listing", which is bound with
this Descriptive Report, for more information.



38.“Control for Future Surveys H

Refer’ to NOAA Form 76-41 bound with" this Descriptive Report for 1nformat10n on
recoverable control for future surveys.

39. Junctions

Refer to 1tem 5 of NOAA Form 76- 365 (Data Record), wh1ch is bound with this
Descriptive Report, for 1nformat10n on map junctions.

40. Horizontal and Vért1cal Accuracy
ThlS map and associated data meet the requirements of the Natlonal Standards
of Map Accuracy and National Ocean Service standard. For an evaluation of the

aerotriangulated and geodetic project control, refer to the Aerotriangulation
Report bound with this Descriptive Report.

41. Procedure Departure

" For information on the contemporary annotation of discrete point data, refer

to Coastal Mapping Program Production Procedure Memo No. 1, which is bound in

the Procedure Departure Section of the Project Completicn Report.
. Quality Assurance

Standard procedures, except for those discussed in paragraph 41, were adhered
to for the compilation and drafting of the graphic product. Standard
procedures were also adhered to for the generation of reports and data
listings.
43. through 45. - Not applicable
46. Comparison with Existing Maps
Comparison with existing maps was not a requirement of this project.

. Comparison with NOS Nautical Charts
A comparison was made with the following NOS Nautical Chart.

14964, 17th Edition, August 18,1984; 1:120,000 scale with a 1: 20,000
scale inset of Lac La Belle Harbor.

A Chart Maintenance Print indicating the results of the comparison will be
forwarded to the Marine Chart Branch, Rockville, Maryland. Refer to the print
for items to be immediately applied and carried forward.
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Robert W. Rodkey.Jr.
Chief, Coastal Mappifig Anit

Submltted by;ﬁ
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David P. Butler

Cartographer(Photogrammetry)
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‘Refer to the Summary bound with - thls Descriptive Report for an overview of the
photogrammetric operations relatéd to the productlon of this map and
completlon of thls pro;ect.

Comparlson w1th Reglstered prograph1c Surveys - Not appllcable
63. Cbmparlson with Maps of Other Agencies - Not applicable
64. Couparison with Hydrographic Surveys - Not applicable
65. Comparison with NOS Nautical Charts |

Refer to item 47 of the Compilation Report bound with this Descriptive Report
for information on this subject.

66. Adequacy of Results and Future Surveys

This map meets the National Standards of Map Accuracy, National Ocean Service
standards ard the requirements speécified in the project instructions. No
mapped features are of a nature which requires critical investigation in
future surveys. '

67. Quality Assurance

Standard procedures, except for those discussed in paragraph 41 of the
Compilation Report, were adhered to for the compilation, drafting and
reproduction of this map. Standard procedures were also adhered to for the
generation of reports, data listings and standard data sets, which are germane
to the type of survey and intended use. All source data and photogrammetric
measurement instruments meet the standards of accuracy established for the
disciplines of field surveying and photogrammetry and those specified in the

project instructions.
Submi % i ‘

Robert W. Rodkey, Jr.
Final Reviewer ’

App ved by,

«/&Mﬂ-—
ACtlanggféf, Photogrammetrlc Production Section

Chief, %hotogrﬁetry Branch
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GEOGRAPHIC NAMES
FINAL, NAME SHEET
CM-8415 (Eagle Harbor to Traverse Point, Michigan)

TP-01348

Bete Grise

Bete Grise Bay
Isabelle, Point

Lac La Belle (locale)
La Belle, ILac

Little Betsy River
Oliver Bay

Superior, Lake

Approved:

B b Vi

Charles E. Harrington

Chief Geographer

Nautical Charting Divisicn
Charting and Geodetic Services




INDEX TO PROJECT DATA AND MATERTAL ON FILE

COASTAL MAPPING PROJECT CM-8415

Lake Superior
Bagle Harbor to Traverse Point, Michigan

NATIONAL ARCHIVES/FEDERAL RECORDS CENTER
Brown Jacket:

One binder of original field data for Project CM-8415
containing Control Station Identification Cards,
tabulation and calculation forms and listings.

One envelope containing one copy of the project diagram, one
copy each of 7 NOAA Form 76-41, one copy of the Aero-
triangulation Report

One NOAA Form 76-52, Observations of Horizontal Directions

Project Completion Report
AGENCY ARCHIVES

Registration Copy of each Map
Descriptive Report of each Map

PHOTOGRAMMETRIC ELECTRONIC DATA LIBRARY

There is no digital data for this project.
REPRODOCTION BRANCH

8X Reduction Negative of each Map
OFFICE OF THE STAFF GEOGRAPHER

Geographic Names Standard



CHARTED LANDMARKS AND NONFLOATING AIDS TO NAVIGATION LISTING

Page'l of 1

PROJECT: CM—8415° Eagle Harbor to Traverse P01nt, Mlchlgan (Lake Superlor)

MAP NUMBER (Scale): Tocality:

GECDETIC DATUM: NAD 27

TP-01348 (1: 20 000);

Lac La Belle Harbor

The following charted landmarks and nonfloating aids to navigétién have been

measured and or confirmed during photogrammetric operations.

Refer to

Nautical Charting Division Standard Digital Data Exchange Format documentation
for quality code {QC) criteria and clarification of cartographic codes (CC).

NCD GEOGRAPHIC POSITION(®—‘~")

NCD DATE OF
OC  IOCATION

FEATURE DESCRIPTION

LAC LA BELLE

NORTH PIERHEAD LIGHT*
LAC LA BELLE

SOUTH PIERHEAD LIGHT <
ABANDONED I,IGHTHOUSE —
- end -

N %ﬁz/éé %

CC  LATITUDE _ LONGITUDE

200 47-22-29.81" 087-57-48.13"

087-57-45.797
087-58-00.07 7

200 - 47-22-28.99"
086 47-22-26.57"

6 6/02/85
6; 6/02/85
67 6/02/85

é/f/7

F1nal Rev1ewer

Date’

7
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Forrresy 658332 NAUTICAL CHART DIVISION
RECORD OF APPLICATION TO CHARTS )
. ( FILE WITH DESCRIPTIVE REPORT OF SURVEY NO. TP-01348
‘ INSTRUCTIONS

A basic hydragraphic or topographic survey supersedes all information of like nature on the uncorrected chare.

1. Letter all information.

2. In *'"Remarks’’ column cross out words that do not apply.

3. Give reasonsfor deviations, if any, from recommendations made under ''Comparison with Charts®’ in the Review.

CHART DATE CARTOGRAPHER REMARKS
Full Parz Before After Verification Review Inspecrion Signed Via
Drawing No.
Full Part Before After Verification Review Inspection Signed Via
Drawing No.
Full Pant Before After Verification Review [nspection Signed Via
Drawing No.
Full Parr Before After Verification Review lnspection Signed Via
Drawing No.
Full Part Before After Verification Review Inspection Signed Via

. Drawing No.
Full Part Before After Verification Review Inspection Signed Via
Drawing No.
Full Part Before After Venificauon Review Inspection Signed Via
Drawing No.
Full Part Before After Verification Review Inspection Signed Via
Drawing No.
Full Part Before After Verification Review Inspection Signed Via
Drawing No.
Full Part Before After Verification Review Inspection Signed Via
Drawing No.
—— —

FONM C8G3-8332 SUPERSEDES ALL EDITIONS OF FORM CLGS-27T5,

USCOWMM.DC B8LES-PL!




