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PHOTOGRAPES {ITI)

Rumber Date Time Scale Stage of Tlde
— — Atlantie— tar River
16365 Aprdd 27, 1946 1059 1:80,000 plas i o1
16366 " 1100 " MILN 0.1
16367 " nm " MIW 0.1
16390 " 1156 f o3 MIN
16391 " 1158 " ok MLW

Atlantic~Fort Pierce Inlet (breakwater)
Tide from {ITT): Indian River-Fort Pierce (City Dock)} . Ref. Sta.: Mayport,Fla.

, Atlantic-~2,6 Atlantic == 3.0
Mean Renge: 1 san River—0.7 Spring Range: yn4ian River == 0.8

Camera: (Kind or source) UeS.Ce & G.S. Nine-lens Camera 84" focal length

Field Imspection by: James E. Hundley date: Nove 1947

Fleld Eait by: O, o) Hathorn date: Dec 1748

Date of Mean Hign-Weter Line Location (IIT): 18 - 28 November 1947

Projection and Grids ruled by (III) TeLede (Wash . Officedate; 22 Ocke, 1947

" " " checked by: " " " gates n "
Control plotted by: R Dossett : date: 13 November 1947
Control checked by: E.C, Andrews date: 25 November 1947
Radial Plot by: H.M. Slavney date: 23 March, 1948

30 March——8 June
Detailed by: B.F.Lanpton date: 1948
Reviewed in compilation office by: J.A. Glles date: June 1948

Map Manuscript
Elevations on’ 3 A

checked by: g.A. Ciles date:  June 1948
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STATISTICS (ITI)

Land Arez-i (s@. Statute Miles): 16.7

Shoreline (More than 200 meters to opposite shore): 34.4 miles
Shoreline (less than 200 meters to opposite shore): 24.7 miles
Number of Recoverable Topographlc Statlons established: 33

Humber of Temporary Hydrographic Stations located by radial
plot: None

leveling {to control contours) -~ miles: <De5

Roman numerals indicate whether the item is to be enterad
by, (II) Field Party, (III) Compilation Party, or, (VI) the

Washihgton Offlce.

When entering names of personnel on this record give the

surname and initials (not initials only).

Remarks:
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1.

2.

FIELD INSPECTION REPORT
TO ACCOMPANY
QUADRANGLE T-8844
"INDRIO"

N 2730 - W 8015/7.5
PROJECT Ph=9 (46)

10 Decomber 194%7

DESCRIPTION OF THE ARRA

This Quadrengle lies within Indian River and St. Lucie Countiss, Florida.
The principal cultural features in this area are the Atlantic Ocean, ?
Indian River (Intracocastal Waterway), Florida East Coast Railrcad, U.S.
Highway 1 and Florida State Highway No. 605 (better known as 0Qld Dixie
Highway).

The area west of Indian River is the only portion of the guadrangle
under cultivation and devoted entirely to the growth of @itrus Fruits.
This area west of Indian River varies in elevation from mean sea level
to 48 feet above in the central porticn of the Quadrangle. The highest
land being the sand ridge lying northwest to southeast about 0.8 mile
west of the Indian River. In the southwest portion of the quadrangle
elevations rangdésfrom mean sea level to a height of 54 feet on the
sand ridge about 0.3 mile West of the Indian River, with ang dverage
elevation of about 21 feet for the entire ares west of the sand ridge.

The Island east of Indian River is mostly low ground rising t¢ a sand
ridge sbout 15 feet above mean sea level on an average of aboul 500
feet west of mean high water of the ocean.

Vegetation in this area is marsh grass and mangrove on both east and
west side of Indisn River up t¢ the begining of the sand ridge, both
on the mainland and the island, Scattered palm and palmetto appear
on the sand ridge east of Indian River,

The principal cultural feature on the island east of Indian River is
the road running northwest and southeast along its entire length,

COMPLETENESS OF ¥FIELD INSFECTION

Field Inspection was done on Photographs No. 16365 and No. 16266 by
James E. Hundley during the month of November 1247 in accordance
with Instruction for the Project, dated 28 Hay 1947 and other
pertinent instructions.
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3. INTERPRETATION OF THE PROTOGRAPHS

No great amount of difficulty was ancountered in the interpretation
of the photographs, however, clarification of tones will be submitted.

The gray tones on both east and west side of Indian River appearing
alone or between mangrove trees is marsh grass in extremely wet areas,
while the gray tones on high ground west of the sand ridge on the
mainland are that of grass and small palmetto bushes.

The extremely dark areas in the wooded section are large mangrove
trees, the lighter tones being mixed palm, palmetto and scme small
mangrove,

4. HORIZONTAL CONTROL

All existing horizontal control was searched for. Those stations
accessible by truck were recovered by Robert B, Hanevold and stations
avaible only by boat were recovered by James K. Hundley.

It is believed that enouzh of the existing horixontal control in this
area has been identified on the photographs to insure an accurate
radial plat,

Attention is called to the points used as substitute stations for the

following Horizontal Control: Crawford 2, Palmetio, Hot and Fin., These
substitute points were finally decided upon after all other available
features had been inwestigated and discarded.

Triangulation Station Ridge 2, 1882 wes moved to a new location (RidgeF}QLm°\

3, 1947), Geographic position and description are being submitted to “ﬁfh;“a
the @Gompilation 0ffice. Field Records and computations have heen for-

warded to the Washinzton Office. Aaacitis)

5. VERTICAL CONTROL

Fly levels were run with a Wye level along the principal roads to give

a distributed base for planetable contouring. Temporary bench marks
were established at identifiable points on the photographs., 4ll level
lines were closed within the required accuracy and the records carefully
checked., All level points are shown on the contour prints with a cross,
labeled with the Quadrangle designation letters "IN", and numbered
.eongecutively in blue ink with elevations shown to the nearest tenth,

The levels were run by Mr, Robert B. Hanevold Photogrammetric Aid.

6. CONTOURS AND DRAINAGE

Contouring was done by a four man planetable party in accordance with
instructions for this project at an interval of five feet on nine-lens
-photographs Nos., 16390 and 16391,

All planetable traverses of three setups or more were tied back to level
points with a closure of 0,5 foot or less and adjusted.

There is no natural drainage in this gquadrangle, The contouring wa§h£§
Mr, Robert B, Hanevold, Photogrammetric Aid.
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8.

9

10.

1z,

13,

14.

(3)

MEAN HIGH-WATER LIWE

The meah high-waiter line has been delineated on photogrephs 1no0.l6365
and 1no.16366 for the Atlantic Ocean side of the 1aland east of Indian
River, There is no evident mean high-water line on sithaer sids of
Indian River, consequently it has been indicated as apparent shoreline.

LOW-WATER LINE

No attempt has been made to show the low-water line.

WHARVES AND SHORELINE STRUCTURES

All existing wharves and shoreline structures have been indicated on
the photographa.

DETATLS OFFSHOHE FROM HIGH-WATER LINE

All details offshore from the high-water line have been indicated on
the photographs and are the followlng:
1. Spoils in Indian River.
2, Boller baring I foot at mean high-water in Indian River.
3+ Wreck baring 1 foot at mean high-water 8cean side,
4, An area about 0,3 mile long, BHcean side, in southeast part of
quadrangle, piling awash et mean high-water.

LANDMARKS AND AIDS TO WAVIGATION

Tyo prominent features appearing on the photographs for this area were
investigated in the flield and pricked for landmarks to be charted.

One is located in the southwest part of the quadrangle (White House),
The other is located in the east central portion of the quadrangle
{Towsr).

Seven lights wore identified in the field and pricked on the photo-
graphs as alds to navigation, These lights are located along the east
and west side of the Intracoastal Waterway Channel in Indian River,

HYDROGRAFHIC CONTROL

No hydrographic control required in this project,

LAWDING FIELDS AND ARRONAUTICAL AIDS

There are no landing fields or aeronautical aids in this gquadrangle;
however, a very small part of an abaddoned sirdrome lies in the extreme
southwest portion of this quadrangle. '

ROAD CLASSIFICATION

All roads in this area have been classified in accordance with Photo-
gramstry Instructions Mo, 10 and amendment dated 24 October 1947,

(Field Edit Note): U. S. Highway No. 1 is under construction from the
southwest 1imits of the quadrangle to the Indian River County line.
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(4)
BRIDGES

There are no bridges over navigable waiers in this area. At approxi-
mate latitude 27° 33.5' there is an overpass over old Dixle Highway
and Florida East Coast Railroad,

16. BUILDINGS AND STRUCTURSS
All buildings and structures to be shown have been circled on Photo-
graphs No. 16365 and No. 16366,
17. BOUNDARY MORUVENTS AND LINES
Three gounty line boundary monuments were recovered and identified on
Photographs {o. 16366. Two other boundary monuments were recovered
and identified on photograph No, 16365,
All existing boundary lines in {this area have been delineated on photo-
graphs No, 16365 and 16366, dMerely as a guide in assiating the compiler
in construction of these lines,
This will be the.subaect of a speclal report hy Jbseph K. Wllﬂon, Catto~
grapher: [a ; ey, [req
{
18. GEQGRAPHIC NAMES ~ = 7
This is the subject of a Specisl Report by Joseph K. Wiilson, Cartographer,
- submitted to the Washington O0ffice 8 January 1948. f?éez( h éﬁ’if'ﬂb -
Mame Section, Div. of WNaulice! Charts. '
19. TOPOGRAPHIC STATIONS
Twenty one topographic stations were established in this ares, in asccord-
ance with instructions for the project,
20. JUNCTIONS WITH ADJOINING QUADRANGLES
4 junction has been made with T-8843 to the west, T-8842 to the north
and T-8845 to the south. There is no junction of quadrangles to the
east as this barders on the Atlantic Ocean, All junctions are in good
agreement,
Qwre £ Al
ames E, Hundley
Kéhotogrammetric Aid
Supervised:

) Bl @ AL @asnR
William A. Rasure
Photogrammetric Engineer

Ap

s B,
Ross As Giimore

Chief of Party



COMPIIATION REPORT
TO ACCQMPANY
"INDRIO®

QUADRANGIE T-88L44

26 and 27, CONTROL AND RADIAL PLOT:

A special report, dated 17 May, 1948,
Slamey, Photogrammetric Engineer. /n 4=

284 DELINEAT ION:

The nine~lens photogregphs were clear and of reasanably good scale,
The field inspection was satisfactory.

The contours shown on the photographs were not-in_complete agree~
ment with the ponds and low areas on the map manuscript. Wherever it
was evident that the field party was showing a contour along a berm,
the contour was mowed to follow the berm, since it is believed that its
correct position can be determined mére accurately by examination with
the large stereoscope in this office.

In cases where a contour follows the berm of a pond, intermlttent) §e-e Keview
pond, or low area, the contour is indicated by a series of brown ticks Report
on the lower side of the bemu, It is believed timt this will be easier] 7
to follow than labels. Depression contours have been labeled. Ticks
along & brown contour line also indicate a depression, as-usual,

The contours along the Atlantic shore were so close to the high-
water line that it was necessary to displace the five-foot, and some-
times the ten-foot, contour along most of the shore, -

The new highwsy across most of the quadrangle was shown accord-
ing to the field inspector!s notes. The contours showm on the field
photographs cannot be reconciled with the new road in many places.

The field editor should make any necessary changes in the contours aleng
the new road.

A number of roads were classified as "Rd 8" by the field inspector.
According to Photogrammetry Instructions No. 10, a "Rd 8" is a trail,
ordinarily not used by wheeled vehicles, It is believed that the field
inspector used this classification in error, as the roads so labeled
appear to be motorable, including some private drives, and he has also
used the label "*Tr"' on other features which appear to be trails. The
roads have been shown with the "RA7" symbol, but final classification
has been left for the field editor.
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The field inspection photographs for Project CS-308 were used as
reference,

There were some discrepancies in the vegetation classification in
the two sets of field inspection photographs in areas where there appears
to be no change, The delineator has attempted to select the correct
classification with the aid of the stereoscope; however, the field editor
should give special attention to this, especially in the brush and trees
;i.assifications between the Florida East Coast Railroad and the Indian

ver,

A letter from J.H. Hawley, Acting Director, dated 11 May, 1948
reference No, 78-aal, states that "low ground" will no longer be shown
on published maps, This letter was received after the low areas were
delineateds The outline of the low areas shown on the map manuscript
should still be used as vegetation limits, as all low arsas are clear,

Along the eastern shore of the Indian River, there are many areas

- of scattered mangrove in marsh, Since it is not lmown how it is desired
- that such areas be shown, they have been outlined separately, so that

they may be shown ln my way at the diseretion of the Washington Office.

In the southeast part of the quadrangle some wide bands are labeled
D" on the field inspection photographs. No ditches could be found
under the sterecscope, amd the sams feature was deletéd:i on the field
ingpection photographs of Project C3=308. Further information 1s request-
. ed of the field editor, including exact location if the ditches are to
be shown, .

A recovery note was submitted for bench mark INDRI (U.S.E.D.), but
the station was not pricked on the field photographs. The station was
located by distance and azimuth from station PRM-ED (U.S.E.D.) given in
the originsal description of bench mark INDRI, PRM~ED (U.S.E.D.) Was locat~
ed by radial plot methods.

The recovery note for trimgulation station E-24 (U.S.E.D.) states
that the station will probably soon be destroyed because of highwgy cone
struction, This should be irvestigated by the field editor, The des-
cription of the station is included with this repart for the use of the

field editor. F,'g{{’ Ed; 1 ve Por'fs +his sfafion «x« losT,



29, SUPPIEMENTAL DATA:

None,

30, MEAN HIGH~WATER LINE:

The mean high~water line was delineated according to field inspec~
tion notes, The berm of the high-water line along the Atlantie shore
was visible on the photographs throughout most of the area,

The shoreline on the west side of the Indian River in the southern
part of the quadrangle was shown on the field photographs as being in-
definite; however, there is a clearly vislible spoil bank very close
to the indefinite shoreline, Since it is believed that this fast shore-
line is more important than grass-or mangrove in water, it was shown in
preference, This is the way the shoreline was shown on the fisld inspece
tion of quadrangle T-8845, which joins this quadrangle to the south.

The mangrove and grass fringe outside the spoil bank is too narrow to
show an indefinite shoreline outside the fasi shoreline,

The spoil islands along the Intracoastal Waterway all have fast
shoreline; but. are too small to be delineated with a heavy line. They
have been drawn with a light shoreline,

3l. LOF=WATER AND SHOAL LINES:

The low water line was not recovered by the fleld inspector. By
the use of the field inspection for quadrangle T-8845, however, it was
possible to delineate an approximate low-water line,

32, DETAILS OFFSHORE FROM THE HIGH-WATER LINE:

Nore that require further investigation. |

33. WHARVES AND SHORELINE STRUCTURES:

Wharves and shoreline structures have been delineated according to
field inspection notes,

34, LANDMARKS AND AIDS TO NAVIGATION:

Seven non=floating aids to navigation and two landmarks have been
located by radial plot methods and are being submitted on form 524 and
fOI‘m 567. '



' o
35+ HYDROGRAPHIC CONTROL:
No hydrographic control was established.

36, IANDING FIELDS AND AERONAUTICAL AIDS:

A smal}l part of St. Lucie County Airport falls within.the quad-
rangle. There are no aseronautical aids,

37. RECOVERABIE TOPOGRAPHIC STATIONS:

Thirty-three recoverable topograbhic stations incdlwling seven non=
floating aids to navigation and two landmarks have been located by radial
plet methods and are being submitted on form 524.

Attention is directed to stations COUNTY LINE MONUMENT, 1947, and
PRUM-BE U.S.E.D. (1932), 1947. Both points were located by means of sub-
stitute points, and points located by photogrammetric methods were used
for azimiths, In the first case the distance from the substitute point
to the azimuth point at compilation scale is approximtely 2.5 milli=
meters, and in the second case the distance is approximtely0.9 milli-
meters. With such short azimuths, the accuracy of the positions of the
two stations is doubtful. . '

38, GEOGRAPHIC NAMES: 3™

The geograyhic names shown on the map manuseript are in accordance
with the name sheet furnished by the Washington Office, Appreved list atlached

'\"u +hs IDJ-&(.' RQPBP‘{‘
39, SECTICN LINES AND BOUNDARIES:

The photostatic copies of the General Land Office plats were in-
complete along their western limits. The dimensions along the section
lines were cut off. Since the western row of sections is the only une
broken row, it was impractical to draw the plats to scale. The section
line s were drawn from recovered corners and detail wvisible on the photo=
graphs, which was assumed to fall along section lines, Some additional
control is desirable to control adequately some of the section lines,

An ozalid print of themap menuscript has been prepared far the use
of the £is1d editor in invdstigating section lines. Section lines whose
positions are believed to be accurate have been shown with red irk on
the print; those which need additional control along the lines have
. been shown with green ink,.



Lhis COMPARISON WITH EXISTING TOPOGRAPHIC QUADRANGLES:

Comparison was made with Planimetric maps T=4543 and Te4549.
There have been many cultural changes since they were delimeated, The
spoil inlands along the Intracoastal Waterway are not shown on the plan-
imetric maps. The detail of the shoreline has changed somewhat, There
are no important discrepancies in position,

4o COMPARISON WITH WAUTICAL CHARTS:

Comparison was made with Nautical :Chart 12,7, print date 27 January
1947, and Intracoastal Waterway Chart 845, print date 3 March 1947,

The marsh on the eastern shore of the Indian River near the south-
ern edge of the quadrangle is more extensive than is shown on chart 845.

On both charts there are minor differences in shoreline detall along
the eastermshore of the Indian River. There are many differences in
detail in the spoil islands along the Intracoastal Waterway. Some that
are shown as islands on the nautical charts should now be shown with a
lovw-water line and some should be shown as shoals., There are a number
of changes in the roads shown on the nautical charts. There are major.
changes in the piers shown,

There is a boiler, one foot above mean high-water, near the channel
of the Intracoastal Waterway, that is not shown on the nautical charts.

There are two wrecks shown on chart 1247 just off the Atlantic
shore at approximately 27° 31! Latitude. These were not recovered by
the field inspector and should be investigated by the field editor,

Not = found by Field REeqé:;Z;t?\mr submitted,

B drank H/’mﬁi%

Be Frank Lampton, Jr.
Photo. Ald

Lieut. Comdr, USC&GS
Chief of Party.
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FIEID EDIT REPORT
QUADRANGLE T-8ghy

PROJECT PH-9(L6)

Field edit of quadrangle T-884Y4 was eccomplished in accordance with

Field Bdit Instructions dated 24 August 1945, and Supplement I dated
4 Fobruary 1946, Actual field work was accomplished during the period
1 December -~ 10 December 19Ls,
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kg,
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METHODS

Field edit was accomplished by riding out all passable roads;
walking to other areas in which the reviewer requested information,
or vwhere the field editor suspected & weakness in the compilation.

Planetable and tape methods were used to locate corrections
and additions not shown on the photogrephs, On the fleld edit sheet,
red ink was used to show corrections and additions; violet 1nk for
contours; and green ink for deletions, Violet ink was used for all
work on the discrepancy vrint epd the field photographs.

The reviewers questions were answered on the discrepancy print
whenever possible, Other work was shown on the photographs or field
edit sheet, All work shown on the photographs is properly referenced
along with the photograph number on the discrepancy print or the field
edl} sheet,

ADEQUACY OF COMPILATION

The map compilation 1s believed to be adequate except for e few
minor itemg corrected by the field editor,

ACCURACY TESTS

No accuracy tests were required for this quedrangle, The map is
belleved to comply with standard horizontal and vertical accurecy
specifications. However, information concerning the two nearest map
accuracy tests to this quadrangle was not available to the field
edltor .

CONTOURS
The contour expression for the sheet is belleved to be adequate

with the changes along U. 5. Highway No.l, and minor changes in a few
other areas, '
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HORIZONTAL CONTROL

Triangulation station E-24(U.S,E.D.} is believed destroyed, and
Form 526 1s submitted.

BOUNDARY MONUMENTS AND LINES

No information could be found concerning the two section corners,
or adjacent lines, that are located lmmediately northwest of Head Cove
and Porpoise Cove, respectively.

Data controlling the other questionable corners and linec is noted
on the discrepancy prints.

TOPOGRAPHIC STATIONS

FISH HOUSE 1947 has been destroyed since field inspection and a
necessary note (Form 52U) is submitted for this station.

EXAMTIHATION QF PROQF COPY

It 49 believed that the engineering firm of Carter and Damerow in
Vero Beach is best qualified to examine the north half of the sheet that
is in Indian River County; and that F, E, Englar, registered land survey-
or, 1s best gualified to examine the south half of the sheet that is in
5t. Lucie County.

Submitted by:

,Aif%i;;cé%;; (iJ: :ZLKZz}Zﬁ%Z,fy--/
tanfgy J. Hathorn
Gartographer(Photo)

Approved and forwarded:

George E, Morris, Jr,
Chief of Party
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GEOGRAPHIC NAMES

Survey No. 78844
" INIRIO, Fla. 7' quad /o
§ 1 Name on Survey A
Florids i v 1
| St. Incie County /. 2
TIﬁglim_RLm- Gonnty 3
7 | atlantic ccesn o~ 5
ok _Intragaaﬂﬂ_ﬂm:mag/ k 6
" | _Floride Bast Goest v 7
eilo RN 8
o tete Lo L5 :
Sta f=Alo. Co07 Ml«va?, * 10
v _JTack Islend / 3y
7 | _Negro Cut l/ 12;
o Loold teley ¥ | 13
Vil ’ Fish House Cove ,~ 14
v Gerfield Point .~ 15
" | Blue Hole Opssk +* 17
S __Blue Hole Point V/ 18
" | _Big Starvetion Cove v/ 19
- | somazewm /- 20
A | R und Islend Greei v- 21
v H“E_Eg'_:_w_‘ & 22
e Head G.o?g Pgokgt 42 23
s : ’ 24
(" |—ZEorpoise Point 4 /,' 25
/ Porpoise Bay / 26
/| _Little stervation Cove v/ 27
R - 4 1M 234
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'GEOGRAPHIC NAMES
Survey No. 7-8844

N

2  Name on Survey

| Barkers Ditch Cagg_ _ / _ 1

/- , - : 3

Hells Poacket _

®
v
/" |Martin Cove .y ,
v
v
v

| Prang lsland I/ L | o : 4
Prang lslamd Cpeek / | L ' 5
] 6
~~ | Seuth Cahal /- 7
“ | Crawford Poink l/ 8
d | crasfard Creek L _ | - | a9
" | Shell Ialmd v/ ' L ' : 10
/| 144410 varks cara ¥ i
CY ERPEE B ey b e me s ke S
T T way guide carfies it as & sidipg) 13
e _Perks Cove '/ ) o _ 14
g ' Indrio .V ' 15
P St. Incie County Ai::_pp:-t-/ , : . L | 18
17

Names underlined|in refi: are
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Division of Photograsmmesry
Review Report of
Topogrephic Map Manuseript T-88L1

Subject numbers not used in thls review report have been
adeguately covered in other parts of the descriptive report.

28 Detailing

- During review, the "Floods™ classificatlon has been
removed from the map manusceript and such areds have been
reclegsifled. These sreas were not conslstent with the contours
~and were of little value. :

The unconventicnal symbollzation of contours described
in the Compllstion Report has been corrected.

The dash line symbol for the east lane of U.S.1 that 1is
under construction was not changed because the map may be
published before December 1949, This is the date estimated
by the Field Editor for completion of the construction. A note
has been eadded tc the overlay to show the regulsr class 2
symbols If the map is published after December 134S.

The land lines east of Indlan River are not very reliable
so0 they have been shown with the dash line symbol.

zZ), Landmarks snd Alds to Navigation

Form 567 submitted during Field Inspection 1s filed as
Chart Letter No. 51% (1948} in the Nauticsl Chart Braach, Divi-
sion of Charts. Carbon copies are attached to the Descriptive.
Report. ’ :

li3 Comparisons with Previocus Surveys

In common sreas, this survey supersedes:

T-785 (1860) 1:10,000 T-Lshz (1930} 1:20,000
T-1630 {(1882) 1:20,000  -T-4549 (1530) 1:20,000 -
T-1650 (1883) 1:20,000
I8 Accurscy
This map corplies with national map accuracy standards.

51 Overlay

' An overlay has been prepared showlng control, road
classifications, etc. This map will be edlted and publlshed
by the Geological Survey. :



T-8844
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52 Application to Nautical Charts

This survey has not been applied to nautical charts
prior to review.

" The boiler mentioned in the Compilation Report is now
shown on the charts by hand correction.

Reviewed by:

pech L,

Jack L. Rihn 9 March 1909
Cartographer

Approved by:

Chier, Review&Section F/?% :Séief %autg%al Xffﬂ'amch

Division of C rts

KT Ad e Lar). o

Chief, Divislon of Photogrammetry Chief ,Divisioh of Co stal
Surveys



T-8844

Record of Work Subseguent to the 'lanuscript Foview,
thot is, Smooth Drafting, Checking, and Printing

dpnuseript forwarded te the U, 8. Genlogical
Survey for smooth dreflting end publication.

-

Color proof furnished Ly the Geological Gurvey and
exarnined by . .
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Published by the Geolegiczl Survey.



