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LOW~WATER LINE MAPPING--LOUISIANA COAST

In the period 1958 to 1961, the Coast and Geodetic
Survey mapped the mean low-water line of the entire
outer coast of Loulsiana for the Bureau of Land Manage-
ment and the State of Loulsiana., This mapping was
divided into three projects:

Project 20,000-8C08: This project comprised 41 maps
covering ail of tne outer coast of Louisiana except
the Mississippi Delta, and the Atchafalaya Bay and
Marsh Island area.

Project 20,000-819, Part I: This project covered the
outer coast of The Mississippi River Delta.

roject 20,000-819, Part II: This project covered the
Atcnafalaya Bay - Marsh Island area.

The records for these three projects are filed as follows:
PROJECT 20,000-805

T™he detailed report for this project is filled in the

Coast and Geodetic Survey Arcrives under the title "Project
Completion Report - Special Low-Water Line Maps - Louisliana
Coast - Project 20,000-808."

The 41 maps were numbered for Coast Survey files: "RSE34
to RS6TL." The compilation marmuscripts and a2 set of the
maps identical to those sent to the Bureau of Land Manage-
ment are filed in the Federal Records Center under
accession rumber 5942429 - Box 152.

£ very brief report on the compllation phase of this
project 1s fllied in the Photogrammetry Division general
files which alsc probhably contaln one or more sets of maps
RS634 to RS6TH.

PROJECT 20,000-819, PART I
MISSISSIPPI RIVER DELTA -

The original report glving details of both the field and
office phases of this project is filed in the Coast and
Gecdetic Survey Archives under the name "Speecial Report
195G, No. 101, - Aerlal Photography and Field Inspection
Report - Mississippi Delta, Louisiana," by Jones, Battley,
and Shornos.
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A duplicate of the above menticned report is filed in
the Coast and Geodetic Survey map vault as "Descriptive
Report No., T1094& to T10957."

A narrative account of this project by Jones and Shofnos
was also published in the Infternational Hydrographic Review
of January 1961, volume 38, No. 1.

The field inspectlon photcgraphs, listed in the above
reperts are flled in the Federzl Records Center, under
accession number 66A1888. (See Photogrammetry Division
file section in order tc draw these records from the
Pederal Records Center).

Map numbers T10944 to T1C935T zre filed in the Coast and
Gecdetic Survey map vault as original records. This set,
however, does not contain the angle points and coordinates
of angle points shown on the maps sent to the Bureaun of
Land Management. The manuscript drawings for these maps
wnich do show the angle points and coordinafes of angle
points are filed in the Pederal Records Center under
accession number 6421677 -~ Box 41 and Box 42. These
accession numbers are recorded in the Photogrammetry
Division file section under map numbers T10944 to T10957.

PROJECT 20,C00-8%1, PART II
ATCHAFALAYA BAY AND MARSH ISLAND AREA

The original copy of the detailed report for this project
that describes both the field and office work is filed in
the Coast and Geodetic Survey Archives as “Special Report
1961, No. 2, - "Shoreline and Mean Low-Water Line Mapping,
Atchafalaye Bay, Louisiana," by Wilson, Townsend, and
Photogrammetry Divislon,

A duplicate of the report mentioned in the preceding para-
graph is also filed in the Coast and Geodetic Survey map
vault as "Descriptive Report T11693 through T11997."

The field records, that is field inspection photographs
and notebocks mentiocned in the report, are filed in the
Federal Records Center under accession number 6641888,
Thils accession number 1s recorded in the file section,
Pnotogrammetry Divislon and the field records can be drawn
by appllcation to that section.

One set of the maps on this project are filed in the Coast

and Geodetic Survey map vault as original mep records under
numpbers TL1993 through Tii1997. This set of maps does not,

however, show the angle points and coordinates of angle
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»0oints shown on the maps sent o the Bureau of lLand Manage-
menc. The original manuscrints showing these angle polnts
are still In the Photogreammetry Division genergl files.
These original manuscripts will be sent to the Federal
Records Center and the accession number will be recorded
in the Photogrammetry Division file section under the map
numbers T11993 through T11997.

The field records that were formerly filed in the Office
of the Chief, Photogrammetry Division, are the records
now filed in the Federal Records Center, under accession
number 6641888,

November 5, 1965
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rorm C&GS-181a U.5. DEFARTMENT OF COMMERCE
(12+61) : . COAST AND GEQODETIC SURVEY

DESCRIPTIVE REPORT - DATA RECORD
T-109h) thru 10957

PROJECT HNO. (L) ¢
Ph - 5303
FIELD QFFICE (M}: CHIEF OF PARTY
Burasg, Loulsiana L.W.Swanson
PHOTOGRAMME TRIC. OF FICE (L1} : ] OF FICER-IN-CHARGE
Washington, D.C.

INSTRUCTIONS DATED (1) {1n):

6 November 1959 ... Field Instructions Coordination of Low
Water Photograrhy & Low Water Verification

16 ¥ovember 1959 ... Aerial Photography (No. 702-5903)

\
L
METHOD OF COMPILATION (1ID):
Craphic
MANUSCRIPT SCALE (I11}: STEREOSCOPIC PLOTTING INSTRUMENT SCALE {li1):
1:20,000
DATE RECEIVED IN WASHINGTON OFFICE {Iv}: DATE REPORTED TO NAUTICAL CHART BRANCH (IV):

control for plet: Aug. 1959 -
field-photo inspection: Jan 1960

APPLIED TO CHART NO. DATE: DATE REGISTERED (IV):

GEOGRAFPHIC DATUM {111} : VERTICAL DATUM Lp): S
MEAN SEA LEVEL EXCEPT AS FOLLOWS:

N A 1927 Elevaticnis shown as (25) refer to mean high water
a -
. Elsavations shown ss (_.'l) refer to sounding datumn

i.e., mean low water or mean lowsr low water

REFERENCE STATION (111}

LAT.: LONG.:

[[] apiusTeD
[JuNADJUSTED

PLANE COORDINATES (1V): : STATE ZONE

v = X= .
i-

ROMAN NUMERALS INDICATE WHETHER THE ITEM 1S TO BE ENTERED BY (I} FIELD PARTY, (I1I) PHOTOGRAMME TRIC O'

Or IV} WASHINGTON QF FICE,
WHEN ENTERING NAMES OF PERSONNEL ON THIS RECORD GIVE THE SURNAME AND INITIALS, NOT INITIALS ONLY.

i
USC oMM,
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FoRrM C&GS-181b
(12-81)

DESCRIPTIYE REPORT - DATA RECORD

U.5. DEFARTMENT OF COMMERCE
COAST AND GEODETIC SURVEY

FIELD INSPECTION BY (11}

B, G, Jones, J. K. Wilson, R. W. Franklin

DATE: _

Nov.-Dec. 1959

MEAN HIGH WATER LOCATION (i1} {STATE DATE AND METHOD OF LOCATION):

The majority of the shoreline in this area is apparent and was
delineated from office stereoscopic determination assisted by
some color field photographs and nine lens field prints.

PROJECTION AND GRIDS RULED BY (Iv): DATE
D. Dempsey 8/18/59
FPROJECTION AND GRIDS CHECKED BY {iv}: DATE
R. Shoup 8/19/59
CONTROL PLOTTED By (ut): DATE
. ’ J. Amburn Aug. 1959
CONTROL CHECKED BY {l1}}: DATE
R. Sugden Aug., 1959
RADIAL PLOT OR STEREOSCOPIC CONTROL EXTENSION BY (Il): DATE
J. Battley Oct. 1859
STEREQSCOPIC INSTRUMENT COMPILATION (H1):| PLANIMETRY DATE
CONTOURS DATE
T.T\IUSCR]PT DELINEATED BY {11}: DATE
: R. Sugden, J. B. Phillips, H. Lucas Nov. 1959 thru
J. Amburn August 1960
SCRIBING BY {1l1]: DATE
PHOTOGRAMME TRIC OFFICE REVIEW BY {(I11): DATE

REMARKS!:

Upon completion of the radial plot, compilation was begun on the

planimetric manuscripts in Nov. 1959 and continued through the
delineation of the low water line phase until completion in

August 1960.

USCOMM-DC 186276B-P61
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rorv CRGS-181e U.5, DEPARTMENT OF COMMERCE
(12-81) COAST AND GEODETIC SURVEY

DESCRIPTIVE REPORT - DATA RECORD

"CAMERA {KIND OR SOURCE] {lI1}:

9-leriz and Infra red

PHOTOGRAPHS (HI)

NUMBER DATE TIME SCALE STAGE DF TIDE
5918592 thru 8782 | 30 Nov 1959 see 1:20,000 see remarks
remarks below

59L8829 thru 8976 | 1 Dec 1959 below
59L.8977 thru 9078 | 3 Dec 1959

58918 thru 58928
589h2 " 589gh

56961 " 58970 | 11.0ct 1956 1:20,000

58972 " 58980

58993 " 58997
vean | spame
RANGE | RANGE

REFERENCE STATION:

SUBORDINATE STATION:

SUBORDINATE STATION:

DATE:
WASHINGTON OFFICE REVIEW BY (IV}:
PROOF EDIT BY (tvl: DATE:
RECOVERED: .} \DERTIFIED:
NUMBER OF TRIANGULATION STATIONS SEARCHED FOR (I1): 26 26
: N
NUMBER OF BM(S) SEARCHED FOR (I1}: RECOVERED IDENTIFIED

MBER OF RECOVERABLE PHOTO STATIONS ESTABLISHED (111}

NUMBER OF TEMPORARY PHOTOQ HYDRO STATIONS ESTABLISHED (HI}:

REMARKS:

The infra red photography was flown under tide controlled
conditions. Eight tide statlions were established in the area for this
survey. See the compilation report for a comprehensive listing of the
stages of tide for the various days, time and flights.

USECOMM-DC 18278C-P5t Y:
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Projects 5303 and 20,C00-319
Mississippi Delta
Mean-Low Water Line Mapping
1959
Chief of Party - Jossph K

. Wilson

Statement

=
-

A duplicate of this report is filed in the Library as

speclal report under the name of the Chlef of Party and the
date, 1959.

TR Y S U,



Field Inspedfo n Repo T

AEC AL CHOPAGRE HY A
MIS3ISOIY 1 LmLfA - “owsial ChegeEtts v o Mgl -
PART I - PLANIMETRIC BASE MAPPING AND MEAN-LOW WATER L.INE MAPPING

December 23, 195G

References - tne following referernces are attached as
appendices:

a., Project diagram {refer to Nautlical Chart 1272
for a more detalled map of the area).

b, List of !nfrared photorraochs snowing tlde stages
at Lhe time they were taken,

¢. ‘“Tabulaticn of tlde stages

d. Taoulatlion of staf:i readings for mean-low water
and mean-high water at eacrh tlde station.

e, Instructlons for field surveys, Pr-lect 20,000-
819, dated November £, 1950,

f Instructions for aerlal photography dated Novem-
ber 16, 1959,
Pecember |
g£. Tlde curves for Mesemmase—s2r 1950 showing the
predicted and actual tldes,

FURPN3E AND SCOPE

1, This 13 a cooperative prolect between thne Coast and
Geadetle Snurvey, the Federal Bureau of Land Management,

and the Jtate of Loulsiana, The purpose of the project is
to provide pasle tidal data and new planimetrlc maps for
Coast and Geodetic Survey purposes and to provide the Bureau
of Land Management and State of Loulsiana with a special set
of the maps showing the mean-low water line and the coor-
dinates of turning points selected along that line by the
State of Louisiana and the Bureau of Land Management, The man
low-water line and the selected turning points will be the
base line for determining the offshere 1line of divisicn
between Pederal and Staite ownership of mineral rights. The
maps will be used for administering the offshore prospecting
and development of minerals (oll and gas).

QUTLINE OF PROCEDURES
2. Nine-Lens Photography: The nine-lens photographs for

the preparation of 1:20,000 scale base planimetric maps
were taken in October 1953,
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3. Tide Program: The eight tide stations indicated on
Reference (a) were established by the Division of Tides
and Currents in April 1959, and will be continued for
twelve or thirteen montha to April or May 1960, Lt.(Jg)
R. W. Franklin with Coast Survey Launch 130 (launch moored
at Venice) with headquarters at Buras, Loulsiana, 18 in
charge of the three-man tide party. One photogrammetrist,
Mr, Hartford, from the Diviasion of Photogrammetry, 1s
attached to thls party under Lt, Franklin,

4, TIdentification of Horizontal Control: The ‘dentifi-
cation of horizontal control for nine-lens radial plotting
was done by Lt. Franklin and Mr., Hartford in the spring
and summer of 195G.

5. Base Maps: The compilation of planimetric manuscripts
is in progress in the Washington Office, These will be
completed after recelpt of the fleld inspection data in
January, 1960,

6. Low~Water Infrared Photography: This was completed
on November 30, December 1, and December 3, 1959. The
tides in this area are diurnal and low tides occur during
photographic daylight only from late November to late
January. Consequently, it was necessary to do tnis pho-

ggaphy in the winter of 1959-60 or in the winter of

The tidal program has progressed very satisfact-

orily and 1t 1s belleved that the tidal planes established
by observations to October 1959 are correct within 0.1
feet, thus permitting photography now while the tide party
is still in the area, It was obviously much more economical
and desirable to do the photography this year rather than
to wait until 1960-61 when the tide party would have moved
to another area,

7. Pleld Inspection of Low-Water Line: The low-water
photography was processed immediately at Washington and
field prints peturned to the field party for inspection
of the low-water photographs during low {ldes between De-
cember 5 and December 21, 1959,

8. Map Completion: Field inspection of other features for
the preparation of the planimetric base maps will be com-

RNy iRty I0B~ It 18 anticipated that the
compllation of baae maps and the compilation of the low-
water line will be completed in Washington by late 1960 or
early 1961,




LOW-WATER AERIAL PHOTOGRAPHY

9. The mean-low water line will be mapped from the
infrared aerial photography that was taken as closely

as posasible to the tide stage of mean-low water. The
infrared photography is ideal for this purpose an it
provides a sharp contrast between water and land and the
mean-low water line contour is extremely well defined even
on the mud flats where the deptha at the edge of the water
are 0.1 foot or less.

10. Several characteristics of the Mississippli Delta tides
are pertinent to this type of operation and are listed as
follows:

a. As mentioned previously, low tides occur in
photographic daylight only betwsen late November
and late January; and most of these occur so early
in the morning that it was essential to plan pho-
tography when minus tides were expected and to take
the photography on the flood tide at the time that
tide reached the plane of mean-low water. This
permitted little more than one hour of photography
on sach tide, Photography was planned for the pre-
dicted minus tides as indicated on page 4 of
reference ().

b. The tides in this area are appreciably affected
by local wind conditions. A prevailing northerly
wind of 20~25 miles per hour will cause the tides
to run perhaps one-half foot lower than predicted
and; camsequently, to stay below the plane of mean-
low water for longer periods than predicted. Simi-
larly, prevailing southerly winds will prevent the
Delta tides from getting as low as predicted. This
was lnown to a degree prior to commencing this proj-
ect. It was amply verified by experience on the
project. A typical example ig shown in the tide-
curve reference (g).

11. Mr. B, @, Jones, of the Division of Photo try,
Washington Office, and Mr. Joseph K. Wilaon, Chief of Pho-
togrammetric Pleld Party 720, joined Lt.(Jg} R. W. Pranklin
on November 27 emé-28 and thias group worked as a combined
party for the coordination of low-water photography and for
the rield inspection of aerial photographs. 7The low-water
photography was planned and carried out as follows:

PP T USRI Y
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a. Alr Photographic Mission 701 with the Aero Com-
mander Alrcraft and with the Wild-Infragon camera
in charge of Ledr. Holmes was based at New Orleans.

b. The mean~-low water photography was controlled by
tide observers at Breton Island (Wilson); Empire
Jetty (Launch 180); and South Pass {Jones). The
tide observers and the alrcraft were equipped with
portable radios for communication. The 3outh Pass
tide atation (Jones) also had telephone communica-
tions with New Orleans by Coast (uard telephone line
and was used as a command post for directing the
aerial photography.

c. Tide observers were placed one day in advanee of
photography (November 29) to observe the tides and
to inform the Air Photographlic Misaion of possibili-
ties for the next day. At the South Pass station, a
tide curve was plotted early each morning from the
hourly staff readings for the previous six or eight
hours. This curve was then projected and the Air
Photographic Mission was informed by telephone by
6:00 a.m., at what time they should arrive on the Proj-
ect. After arrival on the project, the photogrephy on
each line was controlled by the observers who gave the
alrcraft staff readings and instructions by radio.
Five of the tide stations were not occupied, but the
time of mean-low water at these stations could be
predicted approximately by the tide observers dy
utilizing the staff readings at their stations and
applying the time differences provided by the Tide
Division for the times of low-water at the several
stations.

12. The entire plan for mean-low water photography wae ex-
tremely tenuous since it was asaential that we have clear
skieas on two or three of the days when low tides were ex-
pected to occur (see page 4 of reference (f). We were ex-
tremely fortunate. A norther blew into the area on November
28 and continued through December 3. This brought low tides
and clear weather on November 30, December 1, and December 3.
Low-water photography was completed on December 3,

13. A flight inspection of the shoreline at a minus tide
early on December 28 showed the western shors to be steep
and showed the most extensive mud flats to be on the sastern
shore, This flight inspection was invaluable in directing

the photogrephy.
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14, The unusual combination of clear weather and photo-
graphic daylight low tides ocould not be expected to last

and it was eassential to obtain satisfactory photography

as quickly as possible, It was not feasible to attempt

all photogrephy at the exact stage of mean-low water since
this would have required a minimum of five or six such days.
Consequently, the photography waa taken at zero and slightly
minus tides, and all lines were photographed at least twice
at slightly different low-water stages so as to provide in-
formation for interpolation of the mean-low water line where
this was necessary. Less attention was paid to the steep
westemm shore and more attention ot the south and east shores
because of the extensive mud flats, particularly on the latter.
Line 8, for example, shown on reference {(a) was photographed
four times,

FIELD INSPECTION OF THE MEAN-LOW WATER LINE

15, The purpose of the fleld inspection of the mean-low
water line was to examine the infrared photographas and
compare them with the shoreline at the tide stage or
nean-low water:

a, To find any small mean-low water islands or
spots that might not be readily seen on the photo-~
graphs. As, for example, on the mud lumps off Paas
A Loutre and onthe oyster bars in Grand Bay. In
these areas, some of the mean-low water islands
are extremsly small but all were ildentifiable on
the infrared photographs when the latter were ex-
anined at low water.

b. To verify the low-water line on the mud flats
visible on the infrared photography by comparing
this with the shoereline seen during inspection at
the mean-low water tide stage.

¢. And finally to ldentify the low-water line where
this, in a few cases, was inslde the edge of the
wild cane vegetation.

d. This inspection also served to disprove the exis-
tence of some of the small 1elande and low-water
spots shown on the present nautlcal chart, particu-
larly off of Southeast Pass and Northeast Pass.



16, The low-water line was inspected by float plane or
helicopter, mostly by helicopter. The practice was to
fiy to the controlling tide statlon, to read the staff at
that station and wait on the tide until the staff showed
a tide stage of about minus 0.1 foot. The low-water line
was then inspected in the ares of that tlde station. The
time and stage of tide of the low-water line inspection
1s indicated in reference (c)

17. The mean-low water line on the salient points along

the outer shore has been Inked on the fileld inspection
photographs listed in reference (c). The mean-low water
line has not been inked in the closed bays but can be
readily interpreted by analogy frem the inked notes referred
to in the previous sentence.

18. The mean-low water line alonyg most of the shore is
on mud banks or mud flats. In some cases it 1s just in-
slde the edge of the wild cane. The wlld cane will, in
some instances, grow Just over the edge of mean-low water,
but in every case inspected, bare mud spots or lumps were
found just inside the edge of this cane. Apparently, as
the cane develops & mud bank bullds up inside the early
growth. The growth then works outward sliightly beyond
the mean-low water line and the outer fringes of the cane
are often aseen in water at mean-low tide.

The following legend will be found on the mean low-water
field inspection photographs and is recorded in the fleld
note book.

1. Small grass clump - mean-low water 1s around
outer edge.

2., Smmll bare mean low-water spot (mud or shell -
no grass).

3. Clump of wild cane - mean-low water line is
Juat ingide the edge of the cane.

19, Records: Permanent records relative to the mean-low
water line mapping consist of:

a. The aerial negatives

b. The tide-gauge marigrams

c. One field-inspection notebook

d. Pield inspection photographs with inked notes

R ] L 3 o 1
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FIELD INSPECTION POR BASE PLANIMETRIC MAPS

20. Aerial Photographs: Color photograpny was taken along
the Mississippi River and Southwest Pass, 3South Pass, and
Main Pass primarily for the identification of aids to navi-
gation. Thie color photography also covers most of the
culture along the river and aome of the larger mining (oil
and sulfur) developments on the Delta. Consequently, there
are available for field inspection nine-lene photograpnhs,
infrared photography of the outer shore, and color photog-
raphy. A liat of field inszpection data glving the type

and numbers of photographs will be attached to this report.

21. Shoreline: Most of the shcreline on these maps will

be "apparent” shoreline (line of contact of mean nigh water
with vegetation) on marsh, wild cane, or mangrove. 'Shore-
line on fast land" (1line of contact of mean high water with
the ground) has been mapped (1) on the mud lumps off the
passes where these are above mean high water; (2) tha Jetties
at South Pass and Southwest Pass; (3) the natural levees
along the main river, Southwest Pass, South Pass, and to a
limited extent, along Pasa A Loutre, and Main Pass; (4) on
the man-made or artificial levees that surrcund t.e high-

way and towns along the wast bank of the river, (5) a few
Places where levees have heen built up for mining purposes.
There probably are places in the tremendous marah areas

where the ground (mud) is above mean high water but the
"shoreline on fast land” in these places 1is obenured by the
grass and no attempt was made to map it, The mangrove in
this area is low growing and 1is limited largely to the
shoreline in Grand Bay. The remainder of the outer shoreline
is on marsh or wild cane. The natural levees are indicated
by a growth of trees which show gquite well on the photographs.
The artificial levses are generally visible on the photo-
graphs. FPield inspection notes will indicate the places where
the shoreline is on fast land. And, as mentioned before,
these will nearly always be inside the passea of the river,
not on the outer shore,.

22. Boundaries: The Delta Wildlife Refuge, U. 3. Department
of Interior, is located in map T-10950. A map of the boundary
limits 1s included with the field inspection data. An ap-
proximate boundary line has been shown on nine-lens photo-
graphs 58922, 58924, and 58926 only as an aid to the compilers,
Your atteation i1s invited to the fact that these boundaries do
not necessarily follow natural featurss,
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Boundaries of the Coast Quard preperties have noy Leen
ahown as their land areas are leased.

23. Culture: Moat of the tusinesas establishments and
dwellings in thias ares are concentrated along the road
on the west bank of the river from Venice and tne Jump
northwestward including Triumpb, Buras, and BEapire,

Along this road only the publlic and landmark hilldings
will be mapped. Dwellings will be omitted. Buildlngs
to be mapped will be indicated by the field inepection,

mostly by notes on the color and nine-lens photography.

7 0 2 Tl abackewnn Y EREL BN VE R



_9-

24, Aside from the towns mentioned in the preceding para-
graph, the project area is a vast marshliand with extensive
areas of shallow water in the marshea. Culture in these
marshes ig limited to trappers' shacks and the suructures cf
the oil and sulfur industry, and to varicus structures immed-
iately along the shore of the river. All atrctures in this
area wil]l be considered landmark features and will be indicated
by the field inspeotion for mapping, the uvnly exceptlion belng
the o1l wells.

25. On the Delta the drilling for oll and la;ing of pipelines
is done from barges. Canals are dredged for these barges.
After the development 13 completed, the barges are moved Lway,
The pipelines are generally at the bottoms of the dredged
canals and the oil wells, after the development 1s completed,
consist of valves at the top of the oll pipes. These are
called Christmas trees and are usuzlly surrounded by small
platforms. They generally show on the serial photographs but
are not visible thereon in all instances. There sre hundreds
of these 011 wells and there scams to bes littls point in en-
deavoring to map each of them, which would reguire Intensive
and expensive field inspection. Therafore, they will bha
omitted from the maps.

26. There are alsc many offshore coll welle immedlately along
the outer shore of the Delta, particularly in OGrand Bay, along
the shore betwesn Dead Woman Pasp and Fass a loutre, in East
Bay and along both outer shores of Scuthwest Faes. Those close
inshore will be indieated by tha field inspection and will be
mapped as structures in the water; most of these can be identi-
fied during the low-water line inapection. The field inspector
will indicate when 2ll are not identified and this fact shall
be noted on the maps. Many of these oil wells are outaide the
limits of the photographs dut positions of theee can be obtalned
through our New Orleans Office 1f needed for charting.

27. Alds to Navigation: These will bhe identified by the field
inspection, mostly on the osler photographs. Field inspection
notes will be made direotly om the ococler photographs in black
pelican ink. 7The field party has been previded with 2 smmll
light table which ocan be placed on the launch so that e color
photogrephs can de taken directly intc the fleld for inapeotion.

28. landmarks: landmerks for charts include radio masts, tanks,

and & lookout tewer in the towms along the river and in scat-

tered places throughout the Delta. They will be identifled on

;::niield inspestion photographs, and helghts above high water
shed.

29. Levees: The matural and artificisrl leveas are a
pr.linant feature of this area. Th2 nrtural levees uleng

of the Illiisci i River and at the u
%y t?.? unoﬁ&m blmt “" % U’f'mr
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are limited in extent. Ciltrus {ruits are tne most
important crop, and there is also 8 small amount of

truck farming. The roada along the west Lank and the
towns are all bullt on these natural levess, The natural
lavees appear to be at about the normal =laevation of the
river or only slightly higher. Consequentiy, irey muat

be protected by artificial levees or dikes, and the entire
area from Venice northward is completelr surrcunded by
such an artificial levee. The natursl levees are indicacad
by trees on the photographs. The outlines of the natural
levees and the artificial leveas wiil he indicatsc on the
field inspection photogrsaphs.

30, Vegetation: The trees along the aatural - «ss nloue
willow, gum, and cther decilducusg traee Towethsi wibn cypress
and some arborvitae., (therwise, the DI+ifa 1s & tremendous
marsh, for the most part covered witii 1 rather shgrt marsh
grass. A low brush; nasely, bachucis and weyr ~yrtle, grows
along the banks of some of the bave.n. This itz a brlght
green and shows white on the Ilafrared phgstograrny. WwWhile
not so extensive as the marsh graas, Lhs wild csne [rosegu)
is a prominent vegetatlion featurs, pa~ticular!v in ihe
western part of the Delta and along tii® shorsz of the
southermn sectionn. This cane growa ten or twelve {eet nigh,
is very denge, and is easily disting:fered on the photographs
because of its height and the fact trat 1t i2 rresner than
the usual wersh grass and shows whiter .» the infrared pho-
tographs. Some low-growing mangrove is found tlong the
outer shore, mostly in the northeaatars zeat on arounc Orand

Bay.

31. Marshes: The interlor area of ine i#i.f al:0 hAae tre-
mendous shallow water areas and lerge mud fiste usre of
grass. Some of these are covered with water hyaslirtn.,  In
many of these arsas the drainage is poor!: a-fined It is
suggested that the apparent shoraline be <irawn along the
well-defined bayous, but when these shade ‘nto the interier
mud flats without definite banks 1t might ts welli Lo omit
shoreline entirely and ghow some of these interior arean
with the marsh symbol only.

32. Acknowledgments: This project has hLeen concluded in »
much shorter time than anticipated berausnz of favoratle
breaks in the weather and sleoc becaune o~ apsistance ra-
celved in the area. In closing this report, I wish Lo
acknowledge the very cansiderable halp recelvegd Jrowm many
sources;

¢ e . r R L L ARl Tt B
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Prom Dr, OQordon Atwater for his interest and assistance
in discussing this project with me and in taking me on a
preliminary flight inspection of the entire project area.

From Mr. Martin Standard of the Texaco Company for his
assistance in bdriefing us on the nature of the country,
weather and tidal characteristics, and for assisting with
tide observations at Lonesome Bayou.

From the Coast Ouard, particularly the personnel on the
Coast Guard 3outh Pass Range Front Station for providing
quarters for me, for assisting with commmications, and
for their very generous assistance in reading the tide
staffs during the night so that I would have information
sarly each day to plan that day's work.

Prom Cdr. Reed and his staff at New Orleans for making
detailed prior arrangements regarding communicatiens and
for his assistance and interest throughout she project.

Prom Lt. Franklin and the personnel of his party for their
generous cooperation and help, In fact the photogrammetric
and tide personnel actually combined as one unit to take
ocare of all of their operations including tides, field
inspaction, and ceordination of photography.

From the Kerr-NcGee 0il Company for quartering Mr. Wilson
at their station on Breton Island.

4¢7m¢£
ett G. J Tech Asst. to
Chief, Photogr try Division

Decemper 23, 1959
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COMPILATI ON REPORT
MISSISSIPPI DELTA, LOUISIANA
COMBINED PROJECTS 5903 and 20,000-819, Part 1
MAP NUMBERS T-1094%4 through 10957
BUREAU OF LAND MANAGEM];N"{I“ jNUMBERS 1 throlgh 8
/

The manuscripts were compiled by graphic methods at a
scale of 1:20,000. The nine-lens photography afforded
complete coverage for the area and the base maps
(Project 5903) were compiled from this photography.
The low-water line was delineated from the infrared
photography described in the preceding field report.
Color photography was used as an aid iniinterpreting
the cultural features andiiln locating the aids to navi-
gatlon and landmarks. Fileld inspection of the mean
low~water line, apparent shoreline, and other features
of the project was generally adequate for compilation.

The manuscripts were compiled 1n pencll in accordance
with Method 2 of the standard compllation instructions
except that the mean low-water line, the apparent shore-
line, and some conjested cultural features wereiinked
for clarity.

Control

The control was adequate as to identification, density
and placement. However, the photographlc coverage of
the Southwest Pass strlp was limited to one flight
which caused weak intersectlions in tieing into the con-
trol along this Pass. A flight of the single-lens
infrared photographs were therefore worked into the
plot along Southwest Pass to provide stronger inter-
sections of pass polints and asstronger tie into the
control. The positions of the centers of these single-
lens photographs are shown on the manuscripts. After
delineation of the manuscript of the Southwest Pass area’
(T-10957) geographic positions for two oil wells and
tank batfery near the mouth of the Pass that had been
located by the plot were also obtained from oil
companies in this area (See the letter attached to this .
report). These positions were plotted and fell on the
correspondent features as delineated from the photo-
grammetric plot, thus substantiating the accuracy of
the plot in this area.



Supplemental Data

©Snapshots taken at the time of installation of the

tide gauges were used to identify the position of the
tide stations on the aerial photographs and thus for
locating them on the manuscripts.

Drainage

The Delta 1s a vast marsh area including many small
streams, bayous, and canals. Changes occur due to
natural causes, that is, to the building up of the
Delta, and to the oll development in the area which
requires the dredging of many canals. Consequently,
many. of the ponds, baycus and small passes shown on
existing charts are no longer there and new ones have
been formed.

Shoreline

In delineating the apparent shorelire, no attempt was
made to differentlate between the marsh and wild cane.
The only actual mean high-water line on fast land 1s
along the natural levees of the larger passes and
along the artificial levees as explained in the fleld
inspection report. There may be points in the marshes
in the wild cane where the actual ground 1s above

the plane of mean high water but no attempt was made

on this project to dig these out. Nor could it be done
accurately without an extensive scheme of tidal control.

Mean Low Water Line

The methodof field inspecting the mean low-water line
on infrared photographs 1s discussed in the field inspec-
tion report and no difficulty was encountered in
transferring the field inspected mean low-water line

to the manuscripts.

No field inspection of the mean low-water line was
made for map T-10944 as this was outside of the interest
of the Bureau of Land Management and State of Louislana.

The infrared photography and field inspection of this
photography for mapping the mean low-water line were
done on the basis of preliminary mean low-water datums
for the reasons stated in paragraph 6 of the field
report. The final mean low water datums were 0.1 ft.



10.

11,

“12.

higher than the preliminary values at Jack Bay;
Lonesome Bayou; South Pass; Joseph Bayou; and
Southwest Pass. Consequently, in the areas con-
trolled by these stations, the photographs were

taken and were inspected at a slightly lower tide
than anticlpated at the time the work was done

(tide stages of 0.1 to 0.2 feet below mean low water).
In these areas the mean low-water line as inked on
the field inspection photographs has been office
1nspected and adjusted slightly to the mean low water
(0.0} position by stereoscopic study and comparison
and interpclation between photographs taken at
glightly different tide stages. This adjustment was
done by Mr., B. G. Jones of the Washington Office who
did much of the fleld inspection of the mean low water.
The adjustments in the mean low-water line in these
areas are shown in red pencil on the field Inspecticn
photographs.

Qffshore Details

The mud lumps shown on T-10952 south of the entrance
of North Pass were outside the 1:20,000 scale nine-
lens photographic coverage. Positioning of these
features was done by extending the radial plot with
1:15,000 scale nine~lens photographs and some 1:20,000
scale singel-lens infrared photographs. The south
mud lumps also on T-19952 that fall Jjust south of the
area discussed above were ositioned by extending the
Reef and Hog Island (T-10944) shown on existing charts
and maps no longer exists. The field inspection in-
dicates detail in the approximate area as shifting
shell banks.

Landmarks and Aids to Navigation

Two landmark towers ramely Pass A Loutre radio tower
and a tower at South Pass, could not be found on theé
photographs in the areas indicated by the field in-
spection and have not been mapped.

The group of privaté daybeacons or daymarkers now
charted in Dennis Pass were not located. These are

reported by the fleld inspection as temporary structures
wlth the recommendation that they should be deleted from

the charts, They arernot onnpiles bhut are supported.

p——
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13.

14,

15.

16.

17.

merely by stakes and are there for the ccnvenience
of the Freeport Sulpher Company.

Comparison with Nautical Charts

These maps show many changes when compare! with
Nautical Chart #1272 revised 8/24/44.

Geographic Names

The geographic names shown on the manuscrlipts were
approved by the fQeograpnic Names 3ection on 11/23/99.

Maps delivered to the Bureau of Land Management ang
the State of Loulslana

Eight maps from this project were cspeclatly prepared
and printed for the Bureau of land Mana,ement and the
State of Loulsiana. These are the mape arcund the rim
of the Delta, numbers T-10948, T-10952, T-1095€, 'T~104Y55,
T-10954, T-10957, T~10953, and P-1094G, The numbers
shown on the specially prepared maps are numbers 1 tc

8 inclusive and apply in the order of the preceding
listing of C&GS numbers. Both sets cof map numhers

are shown on the dlagram reference A,

The baslc manuscripts were dellvered to the Review

and Edit Section for scribing. Upon completlion of
scribing, ozalid printa of each of the £ maps mentioneq
in the preceding paragraph were forwarded to the Bureau
of Land Management. That agency and repregentatives cof
the State of Louisiana then selected angle pcints, or
turning points along the mean low-water line anc 1in-
dicated these on the ozalid prints which were then
returned to the Coast and Geodetlc Survey where the
angle pointas were plotted on the maps and State
Coordinates for each point scaled and checked. The
printed maps for the Bureau of Land Management and State
of Louisiana show these turning points with small black
¢ircles and show the coordinates of each point in red
numerals. The work of scaling, plotting, checklng and
lettering the angle points was done cooperatlively
between the Compllation Section and the Review and Edit
Sectlon

At the date of thils report, the maps have been delivered
to the Bureau of Land Management with the exception of
T-10952. Thies latter map was delivered but will be re-
printed because of the omlsslon of a mud lump on the
eastern edge of the map. A separate set of negativea of
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the 8 maps delivered to the Bureau of Land Management are
to be held in a confidential file and copies from these
negatives are not to be released to any person without
prior authority from the Bureau of Land Management.

Pending registration of the maps on this project, all
landmark information has been forwarded to the Nautical
Chart Branch and the maps are available for chart revis-
ion except for the addlition of the mean low-water line.
It is understood that the mean low-water line information
will be released by the committee in a short time,

Addendum, June 6, 1963: It appears that the only informa-

tion that the "Committee" wants held confidential is the
coordinate positions of angle points and the circled in-
dicating angle points. Consequently, these maps have been
prepared for registration by removing the angle points and
positions of angle points from them. They will be regis-
tered without any restriction regarding distribution, They
are the same as the originals except for the omission -of =
the angle points, or turning points, and the omission of
the coordinates of those points.

Compilation Report by:

\ L, P/Bdt&;g.

Jgter P. Battley, Jr.” _»f4.
1ef Graphic Compilation
Unit

and

26 Ay

B, G. Jones, Tech. Asst¢’to
Chief, Photogrammetry Division

%M/M W15les  Mlptoee N Cineel,_

Cﬁf?f} Photogrighetry Division Chief, Operations Divisiod

A



MISSISSIPPI RIVER DELTA
PROJECT PH=-5903
PHOTOGRAMMETRIC PLOT REPORT |
OCTOB”R 1959 :

2l. Area Covered

This radiel plot comprises fourtesn menuséripts covering
the lower Miasisaippi Rivor Delta., The surveys iiricluded are
T-1094L thru T-10957. - ; »

22, Method - ?

The plot waa laid on vinylite base sheots ﬁlﬁﬁ & Misols-
8ippl state grid ruled at 10,000-foot intervals,

The photographs used were nine-lens positype pépor prints.
1958 Master calibration templet No, 57218 was used to

' prapare the templats, -

The attached sketch shows photographs and control used

" in the plot.

In bridging this plot, & section was laid at the 8.E,

 and N.W, extremeties, whers ths control was moat plantiful,

" achieved,

The erea between was then bridgo, maintaining ucalo thus

The photogrammetric pess polntn ostablinhéd by this plot
for delinocation were transferred from the base sheets to the
manuscript, _ b

§

23, Adegquacy of Control

Twenty-elght triangulation atations and one ﬁhrae-point?;I

. f1x were used to control this plot. Two of these stations,

"’ .. BURAS MUNLCLPAL TANK,195S end TRIUMPH GULP RADIO MAST, 1955 -

N were office-identifisd., The remainder were field-identifisd f
u_’by two field parties, one in 1955, the other in 1959.

Some of the triangulation stations identified by tho

1955 field party on 1954 and 1955 single=lens photography

could not be identified on the 1958 nine-lens office photoge
raphy. This necassitated additional field control idsntifl-
oation in 1959. With this additionsl recovery, the oontrol
was oconsjidersd adequate to bridge the plot. _ ,

St ) e . "
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Of the twenty-nine control points used in the plot, twentye
six held within 0.3mm, Three stations, RAIN 2, 1955 sub, pt.,
BAPTIST RMI, 1955 and UPPER OAVE LIGHT, 1955 did not hold snd are
discussed herein: . ‘

RAIN 2, 1955 sub, ptoaotouo 0. '.Im B. of plottﬂd position.
The physical feature~point of mud, appears as deseribed, but
this point 18 subject to change in position due to different de- -
‘. grees of inundation between time of photography and time of field
-« identification,

BAPTIST RMI, 1955 Y OOhm 3,E. of plotted position.
, The point chosed by the flield party could not be positively
g 1dentified on the office prints and was aubjeot to en error of
,,\""thia amount . ,

' UPPER CAVE LIGHT, 1955 scsesee 127mm H.W. of plott_od position,
=t The position 1isted for this station was umchecksd, It is be~
7. lieved to be identifiad moourately end the radlsl plot position
.. to ba correoct, A form %26 card duouuing thil dlaoropnnoy has
. been foruerded to Geodesy Division. . SRR

2l ugglementa; Dlta
i - - Fone, _ . ) :
7. 26,  photograph r - . R b s

Y= fThe photognphy wu adoquah as to oovaraso,' overlap and
[ definition, S L

BUBHITTED BY!

L G Ecmw&
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i H W, Joseyh K, Wilson
ghief, Faoto Pariy T80
C seat and Geodelis Jusvey
. 0, Box 1395
Talnhopz, Alabooa
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Sunfecth:  Tnstouetions, Field - EQO?ﬁiratiaﬁ of Low Haver
P, gy oy e g e lognne  oyuen Ty % o o EN R = e
Phovogrenhy and Low Watewr Verificaticn - Missigoiznl
LW g .m"
Pelite ~ Project 203,000-819

L. Genevel Information

The Ceast and @aaﬂ@tﬁc Survey iz mapplog the low warer
s?ue of the Fisaiﬁsinni Delite Aves for the Buresy of Lend
Tnapgenent and the State mf Iouvisiana on a yeimburssble besis.

c-'a .

LY

Tidal @bseswat% A POSTOSE ﬂﬁ vory wall; &anfa &

. — - - - SR Y h -
pitmes e now b tds ;ﬁaanvea EE NI A
““VP 1 ATy brenn wabay Fﬁﬂ 1ona
¥ " - L - a
] z‘,«n i R T r,:’?:i;" .
rifiad P?a
k . 3 cleie B D
: . % O -
£¢vm¢v noms el .653?7 B c

The coordination of low water aserisl photogrephy to tho

actual vide staff resdings and the related Tield weplfleailan
of the low walzsy iine ig assigned to ysmmjﬁartﬁ& {72, Eznneit
G. 3, Tagchmical Assiztant o the (nlel Paobogrsmmetay
23 7 13 grrive aft New (ricans on 23 Fovember ond on the
WO &, Buras. Low '5%&Lu3 on 2% Hovember, “ﬂu pax N
viaat g the sveniag of -8 Hovembey &% Buras, Tide
ohaarvE SN} Ebafb g 20 Novewmber and cecial PROLoTranr
1 30 Howenhss, A3k pﬁ““mﬁﬁel nd e@m¢@@EﬂL of g E&mﬂ?)lﬂﬁ“
Tide Party will B ? vhe dispoeal of M, Jones. Juping These

iongn elovd
of aem&n@af; {2k
spreed,

will he givan Lo this phase and servicing
kel “bﬁﬁﬁez wiil bs #amtgﬁ&em oF 28 pacually

3. Hethods

LR S TR

Fo

Two way radics will be furnished by Hashington for co-
2bing the asvrial oha ogoophy with low waler $ide staff
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3. Methods combinued

B2 wimom o £ A4 e 3
Toe veprilieghi
Fivae npnv mey b8 e

L2 aoue in December snd Jamuary. Detadils gnd wathofs wils be
worked oul oy M. Jones while on the working grourds and he i3l
Zupnigh oral instructisns for that phase, The czaminasicn will
probebly be dong by £loal plane or helicopher,

.

Py g - fin, ol - - i
wired on the infrared phobographs ghoil

an end any clavification of Vhe low wibs:

H %1 - e b T e - v Yot
4, Travel and Fey Dion Aubhovization
T farn! A P T IRE dan f Vo o e 10 -

Eaplayees in sddition %o the Chle? of Party 720 and IS
frenmiciints rersonnel noy be reguived, and i¥ 30, They susll ns
Qeoyn PeRbly 28 veguived from Payly T20. H»itten cwders
will not be required for eivilian personnel, Trevel wilil be
by government Gruclk and the $7.00 per diem rate authorized to
Tidal Paviien in accordance with Chapter T8 of the Buresu
Finonce Manual will pyevall,

5, Cogt Data

TN Y T R

The polswies, per diem, {vavel Yo and fPom, and aay gihor

expenzes infurzed valie exscubing thls projecvy ghall e ¢rergld

to Peoject 20,000.830, Cavs gholl be e@eveised i eomnuiliag
roll vouchsrs 80 that the copis of obirer prelechs evied

en during Lhe reporting peviocds are propeyiy geporated,

Youshers should Indicaete vhe projeet numbers, the place, vime,

dete and speadoseteor roadings of depaviuses and swzivals fow

ezch enpleoyse sssipned Yo this duby, .

6, Stenéhy Orders

In the svent of an enswy atiack you will immedistely
contact your nearest Disiviel Officer and inform nim of youw
mailing and telegraphic addvess and telephone nvaber gt which
you can be yeached end stané by for further inatructicng,

I the persommel on your parly are nesded Yo aasiab in
¢ivil Defense acbivitics during the survival phase of the
emergency, you shall inform Sthe Distrlet Qfficer aue Teguesy
hig pormission to assist the Civil Defense authovitles, IF
he cannot be reached, you shall comply with the regquests of
Civil Defense autherities.

Receipt of these imstructions shall be acindwledged.

/% (oteds

ing Agsisgtant Director

Ac
got ?3“{233 393 §@: ?5; 702 ’
NDO, Vesars., Reynolds, Wilson
ENS Fraoiiin
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16 Noveaber 1959

Chief, Alr Photo Mission No. 702 7”¢fﬁﬂ
Coast and Geodetic Survey :
uu!nnﬁon 25, D. C.

¥ Snbjectz Instructions - Aerial Photography (lo. !02-5903}

O Thoae {nstructions are for aerial photography to be talken
- - by Ki® PMioto Mission No. 702 with aircraft contracted from

”‘ 4. Hol}aday~-Aero, Inc., during the latter part of November and
T Deceaber 1959 and Jamuary 1960.

{i"-? ' )

’;.; o The alr photo mission will be activated at this time i‘c;
Y o the ainsl:'rrpone of obtaining low weter infrared phetogrzph

PR of the Misalsasippi Delta Area, Project 20,000-8190., Photogre p‘w
@ of airports and omnl ranges is assigned in these Inatructions;

e it 1a of secondary importance and shall pe talken enrocute snd

;1. during the periods when low water does not occur on Project

. 20,@0—819.

2. Assigmments

g - Photography shall be undertaken in accordance with fl.s&."
"maps furnished for projects as follows:

;o 01 Projeot 20,000-819, Mississippi Iz 21ta, Louisisha,
- shall be photographed with the indrorsd cone z% igu
U water and with enscochrome f{or 106»1:1(?{1 o) aldes te
; navigation. Approximately 130 lin. ml. of 1:10,002
o7 seale and 150 lin, mi. of 1:20,000 scale infrarad
T low water photograpny is required and approximately
‘ 80 1in, m1. of 1:10,000 scale color,

- The Rew Orleans District Office has 5 rolls of infrared
f4lm for the assigmment. Request addltlonal infrared from
on, if required. One roll of Anacochrome 1s avallable
" now and additional rilm 18 on order. If delivery is not mazde
before your immediate need, you are suthorized to completz the
Anscochrome photography wilth monocelor plus X film. Observe
for sun spat picture loss through the vieufinder before tadiing
golor photography. The color flight lines are in a general
B-3"direction and picture loss can be compenszated for by
a’djmlng tm em :1ap, 8Sixty percent end lzp shall be obser-veci,o
it 90w tmtas into the plcture 7" oy less. A

i

144

, % -obaerved if sun spot penetrates into 44

s SM to photo center) or more of the plcture, &

sight’ proration of end lap betueen 60% and 75° shall be uszi

| PANELIRT m between 3" and 44": for example, un end lap
‘ogb @ for a 2& penétration.
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Details regarding the purpesce, specidin peguirgqenis an
coordination of the low water pholography shall be oblzvved oo
follous:

The purpose of the pholography is wo accurataly mon L
meen low water line., The ideal will be photogrephy tain ob
mean low water, zero tide. This may not be faaalble {or Uhc
entire project because of weather and time limitctlions., Con-

sequently, photography taken af minus tldes wiil he accenuable
but this must be talken 2s near mean low wuater (zero) tides an
posalble. Photography taken at a gstage of tide above mean

low water will not be accepted.

The succeasful completion of this photopraphy is
extremely important since zero and minus tides will not agalin
occur (to any appreciable extent) during phobtographic depiichi
until lovember 1960, The photography wiil e difficuli bhe-
cause of marginal weather and the early wornlug occuricenes o
che lous.

Beecause of the expecied marginal conditions. we ouil L
every ingenuity to coumdlete this photogronby:

(a) Plight lines may be hrciken 83 necessary.

(b} We think that shadows w1ll not be & problem on @OSL
of this project, and 1% probabiy will b2 necizsary to .gtert
photography as carly in morning as pessiile, i.e., undger
minimum light conditions. The normal regulrement of 30 degioes
sun altitude may be ignored. The light will have ¢ be deter-
mined by meter reading and shadows on the water line Judped
during flight. We think that photography can be started as
early as 85:00 or 8:30 a.m. local tlme.

The time and stage of the tide willl be racorded at o
tide stations as sham on the flight map. The photograpiyr will
be coordinated with the tides by obeervers on the stobleong oo
Empire Jot{y, South Pass and Breton Islané., Forsonnel assijn-
nents to these stations have tentatively been made as follous:

LTJG Franklin with launch 180 - Buplre Joetvy
r. B. G, Jones or Ik, ¥Wilson - South Pass
Mr. Wllson or member party 720 - Breton Island

The tide observers will be posted one or two Guys Ddrley o
photography. The action of the tide on auy day will indicaiz
probabllities of a zero or minus tlde the next dsy. This in-
formation will be telephoned from the Scuth Pass Stalicn to
the Photo Mission based at New Orleans.

AT EREETTTL, .
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The photography will be controlled by radio communicaticns
bebtueen the alrcraft and the tide obmervers. Thie tide cohzorvius.
will keep the Photo Mission informed of the ataff readings and as
to when the tida 1s at zero or minus stages.

The predlicted time and duration of zero and minus tides
are showmn in the following table. These predictions will be
- affected by local wind conditions and nay vary considexrably {rom
the observations, The table also shows the staff reading {or
mean low water {zero tide) at each station.

, Bxcept for a smal) area at north side of East Bay and The
shoreline west of Main Pass, the zZero and minus tides occur at
about the same time over the entire project.

Photography must be undertaken at every opportunity and
narginal photography reflom later if the opportunity occurs,

Plight layouts are furnished for both 1:20,000 aad
1:10,000 ography. The 1:20,000 scale mo‘i,ograp:“f sm;‘? Fi
taken at the firat opportunity so zs to secure the coupliet:
coverage as quickly as possible, Low altlitude phot ograph:g’
shall be next taken 1f weather conditions peranit; this 1a
desirable for interpretation of the low water line.

This ﬂmt;%rqphy is to be used for cetalling and for
limited radial plotting; not for bridging, Consdquently,

.. ooverage of the shoreline indicated on the flight map at larger
47 stales 48 soceptable in lieu of the 1:20,000 or 1:10,000 cover-
age. For example, it will be permissible to photograph under
an overcast when 1t would be ilmpossible to take photography at
the emt scales stated above.

um the 1:120,000 scale photography is talten first,
the 1:10,000 scale photography {or low altitude) is at present
asgumed to be needed for the entire project for the purpose of
more detallsd interpretation of the shoreline and to insurs
photography as near as possible to exact low water. Housw ‘e:?,
Nr. Jonss will endeavor to fly and observe the low uater .
at the first opportunity, and, 1f possible, prior to phorrog-
raphy. If interpretation of the low water line proves fo be
less aiffiocult than we anticipate, he 1s authorized to 1limit
the extent of large-scale coverage to something less than the
entire project,
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02 Alrports and Gmi Ranges in Stabes qo srodlluesn:

State
Rentucky

Louislana

HMaryland

i ¥ -sachuaettis

lesippl
1 'l}ss pp

f
. North Carclina

|

New Jersey

®

oo

| .

i
.Pennsylvan:l.a

[

~ South Carolina

-t

Virginia

ey

A12pors Proﬂect Omnd. Project

30,100 = "0

40, 000-326
30,200 « "R"

Louisville "R"

Thibodacx
Baton Rouge "R”

Cumberland "o
Boston "R"
Jackson "R"

Winston Salem “R"
Plnehuist

Rocky Mount "R"

New Bern "R"

Newark ‘'R"
Teterboro "R"

Columbus "R"
Mansfield "R"

Erie "R"
Pittsburgh "R"
Allentown "R"

Reading "R"

. Holly Hill
Columbla "R

Roanoke "R"
Norfollk "R"

o A
G gt Sem
CELOYAVT

jAh]

Lo o

Lo no MR KD o fon ISR M §H

Lo

1:24,000

150,000
1:3G,000

el ot B

H J U
L L

Ll
LI

.....
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Alrport t Omi Project Frilority Scale Lin.
State 30,100 = "0 40,000-326 Palyl
' 30,200 = "R" iine

Wesl Virginia

Paricersburg "R" 3 1:30,000 25
Vheeling "R" 3 1:30,000 30
Em::n”gi ? § 32538”333 7
Bluefield "R" 3 112,000 20
Beckley "R" 3 1:2k,000 15
Huntington "R" 2 1:30,000 25

.03 Project 20,000-818 - Dulles Airport, Chantilly, Va.,
photograph for controlled mosaic with plus X film,
1:24,000 secdle, 40 Lin. M1, flight line -~ Priority 2.

3. Schedule

The achedule for aerlal photography of the ilssisslinpl
. Dalta Area 1s fixed by the tides, see table, The scasduling of
the remaining photography is flexivle., It shall be tzken up Iw
any oxder that offers maximum efficiency in operation withoud
interfering with the Delta Project.

4, Basic Imstructions

All photography shall be taken with the ¥1ld camera cuuilip-~
ment. Photography shall be talen in accordence wlth Sectlon 24
of the Topographic Manual Part II, except that the end lap suall:
be inereased from 60 to 645 as a safety precaution, Test
prints need not be processed in the field, However, you will ba
required to forward film to Washington prouptly for processing
8o that you cen be informed of its quality.

5. Idalison with Washington Office and Diatrict Officesp

In order that supplemental instructions can be foruwarded.
you will keep the Washington Office informed by telegraph as Lo
your location, movements and accemplishments. Also, contact
each District Officer when you arrive in his dlstrict, inforn-
ing him of your address and propogsed schedule,

6. Reports

In addition to the usual routine reports, you will repont
weekly by air mall all factors which affect yowr day-to~day
activitlies, movements and accomplishments. These yeports shall
be sumnarized monthly and forwarded to Washington 1z time to
arrive the first of each month.
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7. Standby Emergency Orders

In the event of an enemy attack you will lmmediately con-
tact your nearest District Officer and inform him of your mailing
andtelegraphic address and & telephone number at whilch you czn be

- reached and stand by for further instructions.

If the persomnel on your party are needed to assist In Civil
Defense activities during the swrvival phase of the ewergency, rou
shall inform the Diastrict Officer and request hils permission to
assist the Civil Defense authorities, In the event the Dlstrict
Officer cannot be reached, you shall comply with the requests of
Civil Dafense authorities.

8. Receipt of Instrusticns
Recaipt of these instructions shall be acknowledged.

3 /2;2;0'4//

.
S
,4—(/1/’(/4

s
p
-

!

cting Aasistant Divecuor

¢¢: All District Offlcers
ITJG Franklin
8 of P T20
20, 80, #gé 80, T2, 75,

o T1s
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Ohief, Divislion of Pnotogrammetry

Ooast & Geodetlic Survey
Washington 25, D.C.
(Att'n: MNr, 3.G. Jones)

PUL¥L AT CEYED B Lo WINE FONWARDED TO YOU 8Y (Chack);

DMAHY WAL T asm man

Rncesranco war

F..,...

(Dexemess

[:_j st (Dive number) . .

DAYA WERE FORWA

2 Janusry 19%9

A separate tranamittal letter i (o be waed for cach type of dete, ag (idal date, scimmalogy, geomagactiom, soc. Jusiw
the aumber of packages and incinde an executed copy of the transmittal lecearin each package. u sddicien thw ovigl-
asl asd cae copy of the letter should be sent under separste cover, The copy wiil be recasned as o revaipt. Thin
form should sot be waed for correspondence ot bor rassmitting sccouating documants.)
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MAPPING THE LOW-WATER LINE
OF THE MISSISSIPPI DELTA

by Bennett G. Jones and William SHOFNOS
United States Coast and Geodetic Survey

NOTE ON AUTHORS

Mr. William SHOFx0S, a native Washingtonian, graduated from the University
of Maryland in 1924 with a B.S. degree in Civil Engineering. He also attended
Georgetown Law School and received his LL.B. degree in 1929 and has been a
member of the District of Columbia Bar since 1929. Mr. SnornNos entered the
Coast and Geodetic Survey as a mathematician in 1925, assigned to the Division
of Geodesy. In 1931 he was transferred to Tides and Currents Division and is at
present the Chief of the Tides Branch. He is a member of the American Congress
on Surveyving and Mapping, American Geophysical Union, Washington Society of
Engineers, and Tau Beta Pi Fraternity,

Mr. Bennett G. Jongs is the Technical Assistant to the Chief, Photogrammetry
Division, Coast and Geodetic Survey. He was graduated from the Virginia Military
Institute with a degree in Civil Engineering in 1925 and has been with the Coast
and Geodelic Survey sinee July 1925. He was employed on coastal field surveys
until 1931 when he was assigned to the Photogrammetric Section in the Washing-
fon Office. Since then his major interest has been the application of photo-
grammetric surveys to the Bureau’s aeronautical and nautical charting program.

INTRODUCTION

The Submerged Lands Act of 1933 (Public Law 31) which confirms
and establishes titles of the States to lands beneath navigable waters within
their historic boundaries has again brought into focus the importance of
adequate tidal-boundary determinations. The Aet stipulates that the base-
line for the measurement of seaward boundaries of the states where no
indentations exist is the line of ordinury low water. The term ordinary low
water lacks the technical precision that is required in the establishment of
tidal boundaries. However, ordinary low water where used is usually con-

sidered to be synonymous with mean low water.

The establishing of boundaries determined by the course of the lides
involves two engineering aspects : a vertical one predicated on the height
reached by the tide during its vertical rise and fall and constituting a tidal
plane; and a horizontal one relating to the line where the tidal plane
interseets the shore to form the boundary desired. The first is derived from
tidal observations alone and once derived (on the basis of long-period
observations) is for all practical purposes a permanent one. The second is
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Fig. 1. — Project diagram showing layout, nine-lens photographs, and control stations.

dependent on the first and can be determined therefrom by leveling from
tidal benchmarks, or by photographing the shore al the proper instant of
the tidal cycle, i.e., at mean low water, or mean high water, ete. The bound-
ary line thus determined and mapped on the national horizontal datum is
permanently recorded in horizontal position as the boundary on the
specific date of the survey. However, this boundary, the actual line on the

LoTey



J—

MAPPING THE LOW-WATER LINE 63

?!]:r.w:'%—mudmw;w;mwu:m@«.;m“A..u:‘....w..--..w-_'_'.._...-...._,,;
. o : . 1

i ey o 4 RAL R ATTY

Fig. 2. — Comparison of 1834 and current nautical charts.

ground, is subject lo change by erosion, accretion, and the works of man.

This paper describes the application of modern methods of infrared
photography and photogrammetry to mapping of the mean-low-water line
of the Mississippi Delta country where ground survey methods are prohibi-
tively difficult and expensive because of the swampy character of the
terrain. Of particular interest are the tidal characferistics of this area and
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Fig. 3. — Comparison of shoreline from 1922, 1932, and 1958 surveys.

the facility with which the low-water contour is captured by the infrared
photography even in exiremely shallow and muddy waters.

This is a cooperative project between the Coast and Geodetic Survey,
the Federal Bureau of Land Management, and the State Mineral Board of
the State of Louisiana. The purpose of the project is to provide additional
basie fidal data and up-to-date planimetric maps for revision of Coast and
Geodelic Survey nautical charts; and to provide the Bureau of Land Man-
agement and the State of Louisiana with a special set of these maps
showing the mean-low-water line and the coordinates of turning points
selected along that line by the State of Louisiana and the Bureau of Land
Management. The maps from this project will be used to administer the
development of the extensive offshore oil and gas fields in this area.
Figure 1 shows the map layout of the project comprising 14 - 7{ minute
quadrangles and a land area of about 450 square miles.
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Low-water-line mapping of most of the coast of Louisiana was com-
pleted about two vears ago but the Mississippi Delta and the coastline
around Atchafalaya Bay and Marsh Island, because of the more extensive
foreshore areas and shoals, had‘to wait until arrangements could be made
for detailed tidal surveys and the establishment of accurate tidal datums.

The changing nature of the Mississippi Delta and the consequent need
for periodic remapping, or map revision, for the up-to-dale maintenance of
nautical charts is illustrated in figures 2 and 3. Figure 2 shows the limits
of the Delta from an 1894 chart (shaded area) (surveys between 1859 and
1872) in contrast with the present limits (chart 1272). Extensive changes
are apparent to the east and south; no comparison is indicated on the
western shore as {hat area had not been surveyed and is not shown on the
1894 chart. The Coast and Geodetic Survey mapped this area with aerial
photographs for the first time in 1922, Figure 3 shows the changes in the
Garden Bay area between photogrammetric surveys of 1922, 1932, and
the present.

MAPPING PLAN

The Delta, as one would expect, is low lying and predominantly marsh
with many bayous and shallow bays, somc of the latter being very large.
Except for fringes of trees along the river and main passes the vegetation
is principally marsh and wild cane. The Ilatter is found in places
throughout the Delta but predominates along much of the coast. It is
extremely dense and grows to a height of perhaps ten feet (figure 4). The
coast area floods at high tide, and seen from seaward the apparent mean-
high-water line is against the marsh and wild cane. The mean-low-water
line is mostly along the mud banks and flats, but is rarely seen because
only a very few of the low waters occur during daylight -— a circumstance
peculiar to this area and extremely important as regards aerial photography
at low-waler slages. Travel in this area must be by float plane, helicopter,
marsh buggy, or boat. Boats are of little use outside of the main channels
because of the extremely shallow waters. Ground survey activities such as
leveling, traverse, and so on are extremely difficult in any case and next to
impossible around much of the coastline, Consequently, the plan for the
project cailed for maximuom use of aerial photography, and a minimum of
ground work. The project included these primary phases or activities :

(1) Nine-lens photography for basic planimetric mapping was taken
in October, 1958. Figure 1 shows the layout of photographs and
the horizontal-control stations identified to control the plot with
those photographs. The photogrammetrie plot and the subsequent
mapping was at scale 1/20 000 and the illustration shows the
area covered by a single nine-lens photograph. This photography
was a very real advantage because of the relative scarcity of
existing control and the difficulty of identifying control on the
aerial photographs.

(2) Tidal surveys, to establish basic tidal datums, started in April,
1959 and were to be completed in April, 1960.
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' Fig. 4. — Typical growth of wild cane.

(3) Low-water infrared acrial photography controlled from the tide
stations after establishment of the mean-low-water datum was
taken in December, 1959. Infrared photography was selected for
mapping the low-water line because it provides a sharp contrast
between land and water and thus captures the tide-stage contour
accurately.

(4) Field examination of the infrared photography was made at mean
low water by float plane or helicopter in December 1959 and early
January 1960.

{5) Compietion of the basic maps and compilation of the low-water

line from the infrared photographs were to be completed the
summer of 1960.
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Prior to this project very little tidal data were available for the
Mississippi River Delta area. Tidal datum planes (mean low water, half-
tide level, mean high water, etc.) had to be delermined. While the plane of
half-tide level counld be assumed to be at approximately the same elevalion
along considerable stretches of the outer shore of the Delta area, the range
in tide and consequently the elevation of mean low water below half-tide
level could vary appreciably from place to place due to differences in hydro-
graphic features. Consequently, observations had to be made at a sufficient
number of places to determine the mean low-water datum for all places
around the entire outer shore of the Delta.

After a careful and extensive reconnaissanee of the area, eight tide

stations were established. Their locations are shown in figure 8. Two of

these are standard tide gauges set on semi-permanen! structures of the
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Fig. b. — Portable tide-gauge installation.

Kerr-McGee Oil Co. at Breton Jsland and the U.S. Coast Guard at South
Pass. The remaining six are portable ganges. These reguire servicing every
{hree or four days. They had to be placed far enough offshore so that there
would always be at least five feet of water at low tide. Consequently, many
of the portable gauges and most of the tidal benchmarks (three to a station)
are on wooden piles driven at least 20 feet into the Gulf botlom. A typical
portable tide-gauge installation is show in figure 5.

Observations at all stations were started no later than April 1959 and
were continued through April 1960.

A period of 19 years of tide observations is generaily considered as
constituting a full tidal cycle, for during this period of time the more
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important of the tidal variations @vill have gone through complete cycles.
Tidal datum planes thus determined may be taken to constitute a primary
determination. However, long experience and analyses have disclosed that
good determinations of mean values can also be obtained by a direct com-
parison with simultaneous observations at some nearby place with similar
characteristics and, for which a 19-year series of observations is available.
It became quite apparent when the tide observations at the various stations
were examined that, without exception, the characteristics of the tide at
the 8 tide stations were quite similar to those at Pensacola, Florida. Since
a 19-year series of tide observations are available for Pensacola (1940-1958)
mean low water and other tidal datums around the Delta wili be determined
from twelve months of observations compared with simultaneous observa-
tions at Pensacola.

Certain characteristics of the tide in this area are of critical significance
as regards the taking of aerial photographs at mean low water. The tide
in this area is principally diurnal, that is, there is but one high water and
one low water a day except when the moon is on the equator. Figure 6
shows typical tide curves at the western, southern and eastern limits of the
project. The mean range (the difference in height between mean high
water and mean low water) is about 14 feet. The variation in rise and fall
is related primarily to the declination of the moon and the sun. Maximum
and minimum tides occur aboul the time of tropics, when the moon is at
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maximum declination. Of more importance is the fact that most of the
low tides reaching mean low water, or below, occur at night. This is due
to a combination of factors which will not be discussed here. Daylight
(photographic daylight) low waters occur almost exclusively during the

" period from late November to late January. Consequently our low-water

aecrial photography had to be taken during this period of 1959-60, after
about six months of tide observations, or a year later in 1960-61.

The delay of one year was undesirable both from the standpoint of map
needs and costs. Consequently it was decided to determine preliminary
planes of low water at the tide stations based on about six months of tide
observations, compared with the 1940-1958 series at Pensacola. This was
done and it was on the basis of these tidal planes that the photogrammetric
work was begun. It is very unlikely that the mean-low-water plane will
change more than 0.1 foot when the complete year of observations is
obtained. If therc is a change, it now appears that the datums will be
slightly higher than determined from the six-month series.

Several days of daylight low water and clear skies were needéd for the
aerial photography. From the foregoing it is evident that this is a rare
combination on the Delta. It was not realized how rare until after arrival
in the area. Tide prediétions indicated some 25 low waters during photo-
graphic daylight (9:00 a.m. to 3:00 p.m.) between 28 November and 30
January. Long-term weather statistics indicated cloud cover of over 10 per
cent for about 80 per cent of the time. Thus only five days for mean-low-
water photography could be expected between 28 November and 30 January.
Plans for the infrared photography had to be based on this estimate but
there was still a wild card in the deck—the wind.

As previously stated the mean range of the tide is about 1 feet.
Because of the extensive shallow waters surrounding the Delta, a continuing
northerly wind can cause the tides to run as much as { foot lower than
predicted and a continning southerly wind can make them } foot higher
than predicted, i.e., eliminate the predicted mean low water. Figure 7
illustrates this. This shows the predicted and actual tides for December 1,
during a norther, and the predicted and actual curves for 16 December with
fairly strong winds from the south. There was no way to prediet what the
winds would do to the plan of operations — one could only hope, pray,
and worry.

Now let us see what actually occurred. Due to the norther that started
just when the aerial photography was undertaken there were four days
of combined low waters and photographic weather between 29 November and
7 December. Tide and weather records show that only one such day occurred
for the entire period after that, that is, from 8 December to 30 January.
The infrared photography was finished by 7 December and it is well that
it was because waiting in the area for another seven weeks would have
provided only one good photographic day.

The aircraft was based at New Orleans — a distance of some 80 miles.
The primary tide station for controlling the photography was at South
Pass where telephone communications with the flight crew were available.
Figure 8 shows the-tide stations and the infrared flight lines to be covered
at an altitude of 10 000 feet, that is, at scale 1/20 000. A tide observer was
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Fig. 7. — Tide curves for December 1 and December 18§, 1959.

also quartered at Breton Island, this being the only other station where

quarters were available for an observer. The remaining six stations in the

project could be occupied only from a fairly large boat that could stand
the weather and also provide protection for the observer. The Coast and
Geodetic Survey launch was used to occupy first the Empire Jetty and
lafer the Joseph Bayou Stalion. A launch, not equipped with radio, and
observer loaned by the Texas Company through the good offices of Mr.
Martin Standard also occupied the Lonesome Bayou Station for several days
to read the staff in case of a gauge failure. ‘

Commrunication between the tide observers and the aircraft was by
handy-talkie radio and after installation of a proper aerial in the aircraft
this communication worked very well. .

At about 5:00 a.m. each morning, the observer at South Pass would
plot a tide curve for the preceding eight or ten hours and then project this
curve to determine the approximate time of mean low tide for that day.
He would then call the flight crew telling them whether to come to the

area-and, if photography was to be attempted that day, when to arrive on-
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the project. The latter was necessary because when strong winds were
blowing the time of the tide might vary an hour or more from the predicted
time. Once in the area the plane was directed by radio, that is, was told
what line to fly at what time.

A prefiminary flight inspection around the entire outer coast was made
at low tide early on 29 November. This inspectien was considered essential
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since there were a number of unknowns critical to the project. For example,
it was essential to know whether the low-water line was generally just
inside or outside of the edge of the marsh and wild cane; where the shores
were steep and represenied an easy mapping job; and where the more
extensive mud flats existed since these would be the more difficult to map.
This inspection proved to be invaluable. The western shore was found to
be generally steep and the more extensive flats on the eastern shore that
had to be given particular attention were spotted. Needless to say, the
field crew was delighted to find that the mcan-low-water line in most
instances, was outside the edge of the grass and wild cane.

Taking all of this photography exactly at mean low water would have
required more flying days than could be expected even with extreme good
luck. This is because of the obvicus fact that the tides don't go exactly to
mean low waler and stand there, or at least only rarely. The tide will
usually cither not go as low as mean low water or it will go below mean
low water. Figure 7 illusirates the conditions under which the infrared
photography had to be taken. Because of the early morning occurence of
mean low water, it was necessary to work on minus tides and to photograph
the coastline as nearly as possible at the time the rising tide crossed mean-
low-water datum; the raie of rise being about 0.2 feet per hour. The time
difference between the oceurrence of mean low water at different stations
helped somewhat, that is, the tides could be followed, but {hese differences
are small for most of the project.

The field crew had to assume that one good day might be the only and
last day. Consequently, photography was started with the tide as much as
0.4 or 0.5 feet below mean low water on the less important lines, that is,
on the west side where the shore was steep; lhen moved over onto the most
important lines just before or at the time of mean low water; photography
was then continued on other lines until the tide was up to 0.1 or 0.2 feet
above mean low water., This latter photography might never be used but
then again it might be betier than nothing.

On subsequent days the same procedures, more or less, were followed,
cleaning up the more important lines close {o the mean-low-water datum
and repeating those that had been flown slightly off. On the flat shores
lines were deliberately repeated at slightly different stages of the tide so
as Lo have a means of interpolation in cases where the photography couldn’t
be taken at exactly mean low waler.

As mentioned previously the norther that blew into this area about 28
November continued more or less unabated for about a week. It held the
water off the shore making the tides go lower than predicted and causing
mean low water to occur later in the day. It was accompanied by generally
clear skies providing four days of photography in the first nine days on
the job.

In summary, the outer coastline, with the exception of a small section
of the west shore, is covered with infrared photography taken between
zero and —0.3 feet of tide. All lines on the project have been photographed
from two to four times with coverage ranging between { 0.2 and — 0.4 feet
for interpolation of the mean-low-water line. Figure 9 is a fair sample of
the infrared photography.
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Fig. 9. — Infrared phetographs.

FIELD EXAMINATION

The next step after completion of the photography was to inspect the
photographs, that is, compare them with the shoreline at, or very nearly at,
the mean-low-water tide stage. This was done by float plane and helicopter,
mostly by helicopter.

Such an inspection was necessary to, first, be certain to find small off-
lying mean-low-water islands or spots that might not be detected from an
office examination of the photographs. Examples of this are the numerous
mud lumps off Pass A Loutre and Southeast Pass and the tops of shell
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reefs in Grand Bay. Secondly, it was necessary to search out the mean-low-
water line in the few instances where it occurs just inside the edge of the
wild cane; and third, to check the interpolation of the mean-low-water line
when the photographs had not been taken at exactly mean low water.

The practice was to fly to and read a staff at the controlling tide station
and then to inspect that section of the shoreline reading the stafl again upon
completion of the inspection.

As regards the accuracy of the mean-low-water line, all the evidence
indicates that it is located within about 0.1 feet vertically, and that this is
about all one should expect in this area with any reasonable expenditure
of time and money. '

Color photography was used for the location of aids to navigation and
for interpretation of natural and cultural features on the planimetric maps.
Color photographs provide a wealth of detail noi visible on panchromatic
photography, and save a considerable amount of field time that would
otherwise be necessary to clarify details on the photographs. It was rela-
tively easy to identify the many aids to navigation on these photographs,
and thus to locate them with very little ground examination and no real
ground surveying. )
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