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DESCRIPTIVE REPORT
TO ACCOMPANY

HYDROGRAPHIC SHEETS NOS. H=6497 AND H-G498 (1538-39)

PROJECT NO. H. T, 214

DATE OF INSTRUCTIONS.

Originel instructions were dated February 17, 1937, Sup=-
plemental instructions were dated March 30, 1937, February 23, 1938,
and January 9, 1939,

v

GENERAL STATEMENT.

These shests cover offshore surveys from approximately the v
20 fathom ourve to the 100 fathom ourve, The general loocality is
shown on the attached buoy oontrol layout.

SURVEY METHODS,
1. Controle.

The control for the hydrography on these sheets consists of
lines of buoys located by taut wire and sun aszimuth traverse, and
by Re Ae Re buoys located by bomb distances. Buoys Nepu, Ox, Pig,
Rat snd Swan were loocated by sextant angles. See volume #11, X day, -
sheet 6497 for location of buoys Napu, Ox and Pig. See volume 74, \
page #27, shoet #6496 for losation of buoys Rat and Swan. For com- Lib No.S-1782"
plete report on control sse "Looation of Bydrographic Siznals, Ship ‘
HYDROGRAPHER, 1939". A list of all buoys used on these sheets with
their geographis positions and method of location is attached %o
this report.

Sounding lines were oontrolled by visual three point fixes
as far offshore as visibility permitted, in general to & point be- g
twesn the 35 and 45 fathom ourves, Beyond the limit of visibility,
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Re A, R, control was used, four somo buoys being employed on -
sheet #6498 and six sono buoys on sheet #6497,

2+ Smooth Plottinge.

Most visusl three point fixes were plotted by inexperienced
draftsmen in the Pensaoola proocessing office, All the R, A, R, and
most single angle and bearing fixes were plotted by officers assign-
ed to the Pemsacola processing offioce,

The method of plotting the R, A. R, positions was as follows:
Using en overlay trecing at all times, the bomb arcs were first plot-
ted, then bearings on visible buoyse Next a log faotor was approxi-
mated by scaling distances between approximete positions of ends of
line., Using this oomputed log faotor, s dead reckoning line was then
plotted on & separate piece of tracing paper. By shifting the dead
reckoning line slong the fixed bomb aros, the acospted bomb arcs
wore determined, positions adjusted to fit these arcs then punched
through on to the smooth sheet, This method was slow and tediocus but
necessary to obtain acourate results with the pattern of lines run.
Besides the numerous oross lines there were several dead end lines,
or lines beginning on these sheets and ocontimming on the P. D. R.
offshore sheet #6499, After the soundings were plotted it was found
that relatively few lines required further adjusting. On sheet #6498
four lines required adjustment as followss

1. latitude 28° - 55', Longitude 96° - 307, positions 42-7
Y shifted northeast for orossing.

' z
2, Latitude 26° - 51', Longitude 96° - 30!, positions 42 to
1&Zahiﬁ:ad soutiwest for oroasing. The above are dead end
lines,

3. Latitude 26° = 437, Longitude 96° - 25', positions 84-9
AA shifted northeast for orossing,

4, Latitude 26° = 32', Longitude 96° . 21', positions 1-11

LL shifted west for orossing. The disorepency of bomb re- d
turns on this line are probably due to the scope of the

anchor cable at buoy "Tom",

On sheet 6497 three lines required adjustment as follows:

1. latitude 26° - 27', Longitude 96° - 20', positions 1-3 U
were shifted northeast for orossing.

2, Latitude 28° . 32,5', Longitude 96° - 30¢, positions 62-6
P were shifted north for orossing.

-

e



77 K=1 were shifted west nortlwest for croseing.

All three of these lines were desd-end lines. Most of the
desd-end lines on these sheets were plotted after the soundings
had been plotted in order tc reduce the amount of expeoted read-
Justment.,

3. Latitude 25° - 59, Longitude 96° - 23', positiors 68~ g
4 % N

As esoh line controlled by Re A, Re was plotted approximate
notes were msde in the record books indiceting which returns were ° ‘iﬁ
sccepted, given weight in determining the position or rejected., .
Check marks (v) indicate that the returns passed through or very
cloee to the accepted positions while question marks indicete some
weight was given the returm and is inked on the sheet. Rejected (R)
values woere considered as water noises or worthlees due to static
snd were not inked on the sheet,

v

The bomb distances were plotted in seconds of time directly
from the buocy locations and at the time of plotting no distortion § N
was found in the sheets, No distance arce were drawn on the sheets g
at the time of plotting. The distance ercs onm sheet #8497 'were
later drawn in meters rather than seconds Thammplheemmer, No dis-

tance arcs were drawvn on s 33%8#8498 due to distortion of the sheet,

Past reports from this vessel show that bomb distances ap«
rear to be affected by the size of the bomb. No indicstior of this
difference was noted during the past season. Cases being noted
where s two ounce bottle geve the seme results as a six inch iron
sphere over distances as great as 46 seconds. However, the matter -
of erronecus returns over irregular bottom oontinues to be s prob-
lem, As a whole, Re As Re Was much more satisfrotory this semson
than during the pust. More returns were received in the vieinity of
the 100 fathom curve but require exceesively large bombs for such
short distences,

3. Velocizz.

A veleolty of 1825 meters per second was used in locating
the sono buoys on these sheets and the same veldeity used in plote
ting @11l Re A. R, positions. For complete report on velccities see
"Report on Temperature and Salinity and Veloocities, Ship HYDROGRAPHER,
Project 214, 1939", The velocity used is the aversge theoretiosal
velcoity for the ares covered, slsc bombed distences between taut
wire traverse buoys check the velocity useds It hes been ascertained
thet eny probable error in this velooity is considerably less than
the scope of the snchor cable at the sono buoyss

4, Gyro Compass Bearings.

A dally record of gyro compass corrections was kept through-
out the season. Cn those deys when corrections sre to be applied, 7
the amount end direction will be found noted ir the sounding records.



As has been stressed before, gyro bearing are apt to be in error
as much a3 a degree for any one bearing and even ss much as two
or three degrees just afier completing a turn.

6, Soundings.

The soundings on sheet #6498 for letter days A through P,
volumes 1, 2 and 3, were taken with the Dorsey No. 2 fathometer,
This work was done during the latter part of the 1938 sesson be~ ”
fore the Dorsey No. 3 fathometer had been installed. The remainder
of the soundings on this sheet (except foar seversl lines of machine
wire soundings) and all the socundings on sheet #6487 were talen
with the Dorsey No, 3 fathometer.

6. Fathometer Corrections.

Except fog that portion of the work done during the season
of 1938, a ocopy of fathometer corrections is attached to this report.
For enalysis of fathometer corrections see "Fathometer Corrections,
Gulf Cosst of Texms, Ship HYDROGRAPHER, Project H. T. 214, Season
1938" and "Report on Teppersture and Salinities, Fathometer Correct-
jons and Velocities, Ship HYDROGRAPHER, Projeet No. H. T. 214, 1939",

7. Discrepsnoies.

No discrepancies were found on these sheets after readjust-
ment of several R, A, R, lines had been made. Discrepanvies in gyro -~
bearings and bomb distances are not considered as being disorepsancies
in the results of the survey.

8. Dangers, Channels and Anchorages.

These sheets cover an offshore area with no dangers, chan=
nels, or protected anchoreges.

9. Shoals.

Sheet #6497, latisude 26° - 46.2', Longitude 96° - 33', This
shosl was developed thoroughly end plotted on sub-plaa, scals 1:40,
000, Least depth found was 26 and 1/6 fathoms, surrounded by depths .
of 40 fathoms, Latitude 25° - 45', Longitude 96° - 27.5' to Latitude

25° - 54', Longitude 96° <« 24', The development in this area reveals
a marked ridge rather than isolated shoals,

No other imporfant shoals were found on this sheet, however,
several aresas ars outstandimg for slight but definite ridges.

Sheet #5498, Lati}ude 27° - 02,5', Longituds 96° -/42.5' .
Least depth found was 35-1/2 fathoms surrounded by 45 fathoms, Lat-
itude 26° -752,5', Longitude 96° - 46', Least depth found was 33 32%
fathoms surrounded by 40 fathoms. Latitude 26°7- 46', Longitude



-5-

~ 392
96° = 42,5'. Least depth found was 30 fathoms, surrounded by 44
fathoms,

211 of the above shoals are established fishing arsas and ~
should be made prominent on the chart,

10, Comparison With Previous Surveys.

It is recommended that the few soundiangs from previous sur=-
veys in this area be disregardede These soundings are generally
shoaler than was found during the present comprehensive survey. Prob-
ably thess earlier soundings were far out in location.

STATISTICS.
Sheet #6498 « Statute Miles Sounding Liness 1,305.5
Soundings s 13,414
Positionss 1,200
Ares, Square Statute Miless 1,387
Sheet #6497 « Statute Miles Sounding Lines: 2,545,3
Soundings ¢ 27,172
Positionss 2,281
Area, Square Statute Miles: 1,882
Jolm C, Tribble, Jr.,
Jr. 3. & G. Enginesr,
Forwarded:
o/
< Mattison,

He & G, Engineer,
Commanding HYDROGRAPHER.

JCT/L



MEMORANDUM 3Y CHIEF of PARTY

The sheets snd records have been examined and are -
approved.

All field work on these sheets was done under the
immediate supervision of the chief of party. The office work ~

on smocth sheets was done in the Pensacols processing office or
on board ship under the supervision of officers assigned to that
duty. |
1t is recommended that all previous charted surveys be
guperseded 5y these sheets. The charted 25-fathom sounding in N, 25fw.sped Esrw:
hereoneyrreat chanty,
latitude 26° OG%J, longitude 96° 44%}was sgarched for, but not ) ’
on H- 9927
founi. Fishermen reported a 27-fathom spot further north, end
said that the 25-fathom spot did not exist where charted. The
reported 27-fathon shoal was also searched for,. Apparently t he
fishermen had these spots confused with shoals further south, as
we never saw any fishermen anchored on any shoals other than those
we found,
All shoal indications were developed, and considereble

time was spent on sheet 6497 in splitting lines and developing

the somewhat irregular bottom,

C. Mattison, Chief of Party,
+ 5o Coast & Geodetio Survey,
Commanding HYDROGRAPHER .,



Field Records Section (Charts)

HYDROGRAPHIC SHEET NO. .. H 8 4 9 7

The following statistics will be submitted with the

cartographer's report on the sheet:

Number of positions on sheet
Number sf positions checked
Numper of positions revised

Number of soundings recorded
Number of soundings revised

Number of soundings erroneously
spaced

Number of signals erroneously
plotted or transferred

Date: LJec 3 /7Y O

Jerification by /E)-f’/- @MZ ,Z.‘ 7
Review by ﬁ/dra/a/ W /l/urra)/

2629

2z
.o ./. ?'

'lb/l% )
2717

LECK B

RN

o

sees e

see s

Time: //4 “~°

Time :CP /r.f.



nyprocrAPHIC SURVEY No. H 6497

Smooth Sheet One

Boat Shooet One

Records; Sounding 12 Vols., Wire Drag Vols., Bomb p Vols.

Descriptive Report Yes
Title Sheet Yeos
List of Signals Yeos

Landmarks for Charts (Form 5-7)

Statistics Yeos

Approved by Chief of Party Yes

Recoverable Station Cards (Form 524)

Special .Chart for Lighthouéo Service

(Circular Nov.30, 1933)

Hydrography: Total Days _ ;3 Last Date

Remarks




Field Records Section (Charts)

6498

HYDROGRAPHIC SHEET NO. ..I{...

The following statistics will be submitted with the

cartographer's report on the sheet:

Number of positions on sheet
Number sf positions checked
Number of positions revised

Number of souﬁdings recorded
Number of soundings revised

Number of soundings erronesously
spaced

Number of signals erroneously
plotted or transferred

Date:  Aav. 30,1940

VYerification by VW Vonasek

Review by /7/91'0// V4 /Wurray

2629

/400
L3,
..-..l-
13914,
LA

L0

/
Time: 973
Time LS'/;

hrs.



HYDROGRAPHIC SURVEY No. H 6498

Smooth Sheet One

Boat Shoet One

Records; Sounding 7 Vols., Wire Drag __ Vols.,, Bomb _1 Vols.
Deseriptive Report Yes

Title Shecet Yesg

List of Signals Yos

Landmerks for Charts (Form 5A7) None

Statistics Yo

Approved by Chief of Party Yes

Recoverable Station Cards (Form 524) None

Special Chart for Lighthouse Service

(Circular Nov.30, 1933)

Hydrography: Total Days ; Last Date

Remarks
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GEOGRAPHIC NAMES

surveyNo. H6498

Name on Survey
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®* % % B

nuoyY
HANE

ARE
AIN
AlX
AlL
ALT
ANY
ANH
AUK
BAR
BAT
DEA
BEAL

BERT

TAY

CAL
A
CAP (p)
cLey

Cop
CORA
coy
cuT

TAD

DAV
DAY

ED
EFF

Exz
ERL
EV
FAD
FAT
FAY
FERD
FIRT
FIRI

FLO
FOX
Foy
FRY

latitude
] t H | ° ¢
26 654 18686 97 19
26 34 1282 88 62
28 08 120 o4 17
26 & 1244 9 88
27 01 1766 97 o7
27T — — 84 —
25 82 28 96 33
26 45 360 96 088
29 32 11027 63 82
28 48 328 96 089
25 47 1382 98 34
26 89 1583 97 Od
26 63 1476 7 17
26 34 876 96 89
26 18 148 96 88
28 08 209 94 22
26 82 1049 97 14
26 13 11498 06 33
26 88 504 97 0
26 36 178 97 02
€5 47 1318 7 2
28 & n 96 37
28 08 181 o4 27
29 3 309 08 62
28 49 18 97 06
26 08 200 94 32
26 81 617 97 12
26 87 842 97 08
26 8 111m o8 &7
26 50 1140 58 41
28 09 1882 96 33
26 38 1318 97T 08
26 26 524 97 08
26 B2 687 96 &4
26 12 7% o6 37
26 64 1290 96 64
28 80 70 or 00
20 08 140 54 37
28 08 30 M4 42
28 45 1368 97 o7
28 27 7188 97 09
26 39 1607 87 10
286 46 1264 96 43
Looated from buoy "GAL"
26 13 1789 28 41
25 64 280 96 40
27 08 1402 96 39
26 B2 1631 9 80

Py
% =]

M

g% 135882

Hethod of Location

s-u&ant a%ho = graphio

computed
T.We Traverse No, 1
o " Noe S
" " 1988

Bomb distanoe = graphioc
Te e Traverse Ko, 6
Sextant angles « graphic
Te We Traverse lioe 7
Sextant angles « graphic
Te We Traverse Yo, 6
" 1938
Yoo 14
lloe 3
Yo. 4
Yoe 1
Hoe 2
Yo, &
193¢
Ro, 8
Sextant angles = graphie
Te W Traverss Ho,. 8
b Noe 1l

" " HO. 7
Sextant angles =« graphio
Te e Traverse Yo, 1

2 3 2 8 3 8 2 3 2
2 323 3 3%

" " Yoe 2
» " No. 3
" " 1938

" " !;0. 8
" L] !‘20. ‘
" . loe 3

Sextant angles « graphic
Te Wo Traverse Yo, 6

" " Foe 4
" n 1938

" " Ko, 2
" » Nge )
" " Foe 1
" s No. &

Sextant angles « graphie
Te Wo Traverse o, 3

" . 1938
Bomb distances, gyro
beering, graphie
Te We Traverse Yo, 4

L " NO. 6

L] ] 1938

" " 1938



X ¥ X X REFE KRR R

* ®* & ¥

®* % # & £ x A

*

»

BLOY
NAME

¥OR
MOBS
NAYU

PAT
PET
PG
RAT
BAY
REA
SAM
SAT

TEAL
TED
TOu
Y

VIC
#IN
WOLF

TAX
7ED

*

Latitude
o ! ¥

26 G54 662
27 09 1788
26 — —

26 40 188
26 07 1147
27 11 368
26 48 1217
26 06 276
26 46 l422
26 50 1le
26 04 1208
28 46 96
28 80 48O
7T — —
26 03 27
26 B6 B2
28 01 1138
28 B8 1554
26 853 442
26 00 269
28 3 1748
26 3 7119
26 04 T4
26 08 118
26 27 1209
28 66 291
28 54 1104
26 28 1540
27 B1 1l200
28 30 1488

Denotes buoys used on these sheets,

L

L

RN R SRR R R R R AR RN RRRYREESE
B Rus UL NSERE I EBE2SEL28R |28

1517

iethod of looation

Beovid distanos = graphic
Te Yo Traverse 19038
Sextant angles « grephie
Te Wo Traverse Yo, 2

" ” xo.s
" " 1988

» " Ro, 2
" " Ho, &

Sextant angles = graphie
Te Wo Traverse Yo, 2

" - NO. 8
5u=§-nt anglou - hie

Bonh distances « graphio

Te Wo Traverse No.5

Bowd distances = graphic

Te Wo Trmverse Ro, 8

Sextant anglal « graphic
, »

Te e Traverse lo, B
Bomb distances = graphiec
Te Yo Traverse Ko, 3§

n L] T‘O.s
" " Fo. §
" " No.a
" . Ro. 6

Sextant anzles = graphie
Te W, Traverse Ho, 3
Bomd distance « zraphie
Te W, Traverse Yo, 3



BUOY
HAME

GAL
GAY
GUERT
3IZA
Gy

, GU8

*

* ¥ O »

LN S S R

GUs

JOR

KIT

k0
KO
LAW
LIE
LOON

Lov

* MAG

BUOYS

Latitude

] \ M
26 Y0 11084
26 80 1543
28 18 1882
28 07 1808
28 68 1420
27 03 21779
28 09 1874
26 47 198
26 40 1798
26 48 8
28 07 1718
28 17 1642
26 b4 338
27T 02 787
26 42 204
26 14 1818
25 67 658
26 19 1848
28 OT7 1809
286 &7 1468
26 44 T30
27 04 1000
26 13 1sov
26 08 1004
26 21 1500
26 58 1402
28 12 1408
28 07 1608
26 23 1278
26 42 887
27 O8 1776
286 11 1212
28 00 38
2‘7 — —
26 22 45
27 07 ©b24
28 40 1313
26 23 9863
26 42 660
26 42 898
27 08 1108
26 38 1790
26 385 994
27 — -
26 01 262
26 24 1743
26 10 1M
26 09 307
26 37 232

longitude

REBIR BRIBREEIRZRLIRRNREIRRRANILRIIRREARIIIRNARIREE

| 252888224 (BORRYB2CILR LI RERGABERBRRRENBIGEE
3

884

28882
g

Method of Location

Bomb distance - graphies
Te W, Traverse 1638

] "

- "

| o

* -

" ]

| ]
Sextant angles
T. W, Traverse

” L 4

" "

" .

L 1)

Sextant sngles
L L]

f. W, Traverse

- "
” -
" "
] "
n "
» L]
] "
" "
L] "
» -
" "
" )
| ] "
" ]
n o
] »

No. 4

¥o. }

no. s

19358

1937

Ro. 2

= graphie

Bo. 2

Ho. 1

No. 4

1038

1938

- graphie
L}

No. 6
Fo. 4
HOQ 1
1938
Yo, 2
1938
Xo.
Fo.
No.
nﬂo
Ko.
.[-
Fo.
No,
1938
No. &
No. 8

RN DB

Bemb dlstance & graphle
T. W, Traverse Fo. 4

1938
Yo, 2
Ho. 4
1538
No. 2
1988
No, 2

Sextant angles - graphie
Bomb distance - soundingzs

graphie

Sextant angles « graphiec
T. W, Traverse No. 4
L]

« 5
Fo. &
Ho. 2




TIDE REDUCERS

A standard automatioc tide gage (153) was maintained at

Bragzos Sartisgo until July 12, 1939, at which time the gage wes moved
to the Mississippl delta working grounds. When records from this gage
were available, reducers were scsled directly from the marigrems with-
out time or range ocorreotion, See Director's letter No, 30-FLM, dated
June 28, 1989, For all other tide reducers, including the 1938 work
on sheet #6498, the Galveston, Texas standard gage was used. Hourly
heights were secured from the Washington Office. In order that these
tide reducers be consistent with the reducers of the 1938 season, it
was asgumed that the tide coourred one hour earlier and hed s range
50% grester than at Galveston, See Diresctor's letter No. 30-MoC, dated
October 20, 1938.

All tide curves used in obtaining the reducers for these sheets
were sent to the Washington Office by registered meil on May 17, 1940,

Tide station at Brazos Santiago, Texss, Latitude 26° - 04t N,
Longitude 97° - 08! W, Mean low water on staff 1.6 feet. (Director's
letter No, 30-FLM, dated June 28, 1939.)

sHighest tide observed.

*Lowest tide observed.

*Values to be supplied by Division of Tides and Currents.

Tide station at Galveston, Texae, Latituds 29° - 19' N, Long-
itude 94° - 48' W, Mean low water on staff 3,1 feet. (Director's let-
ter No. 30-FLM, deted Januery 25, 1540).

sHighest tide observed,

*Lowest tide observed,

*Values to be supplied by the Division of Tides and Currents,



TEMPERATURE AND SAILINTY CORRECTIONS

Corrections tobe applied in feet and tenths up to depth noted opposite
(Depths in Pm's snd feet, All corrections are plus.)

Corr. Apr.24 May 8 May 22 June 6 June 20 July 6 July 18 Auge 16
in May 4 May 18 June 2 June 16 July 1 July 16 Auge 11 Auge 28
feet Tripl Trip 2 Trip 8 Trip 4 Trip 6 Trip 6 Trips 7 & 8 Trip 9

1.2 16-1 13-1  10=3 10-2 10-2 11-4 = 11-5§ 12-0
1.3 17-4 14-1 11-2 11-0 11-0 12-1 124 13«0
1.4 18-1 15-1 12-1 11-5 11-4 13-1 13-4 140
1.8 20-4 16-0 12=b 12=3 122 140 -5 - 16-0
1.6 22-0 17-0 13-2 13-1 13-1 150 15-5 16-0
1e7 23=-2 17-6 14-1 14-0 . 14-0 16=0 16-6 16-6
1.8 24-4 18-5 1&5-0 14-5 14-4 16-6 175 17-5
1.9 26=0 19«5 15«5 15=4 15«3 17-4 18=5 18=5
240 27-4 20-6 16-4 16-3 16-1 13-4 19-6 19-5
2.1 29=0 2led 17«2 17=2 17-1 15-4 20-5 20=4
2.2 30-1 22-4 18-3 18-2 18=0  20-3 21-6 21~4
2e3 312 23=3 19=2 15-2 18=4 = 21-3 23«0 22=4
2.4 20-1 20-2 19-4 22-8 24-0 23-4
245 28=0 21=-0 213 - 20=8 25«2 27«1 244
246 21-4 22-3 21-2 25vd
2.7 22«3 23=2 22=1 27=1 28«3 26=4
2.8 23=3 24-2 23-1 27-4
2.9 24=3 24-1 28-4
30 32-6 273 31-5 29-2 29-2 32«3 31«0

For corrections over 3 feet use the following values

Seb 38«0 3leq
4,0 43-0 36-3
4.5 48-2 41=5
5.0 56-3 50-4
6.0 68-5  65-3 %
7.0 84-0 84-0
8.0 102-3 110-0
9.0 124-0 142-0
10.0 167-0 200~0
1l.0 200-0
120

% Use same values for trip 4 on sheet Noe. 6498

x Use these values for trips 4 through 9 for sheet No. 6497



INDEX, DRAFT and SETTLEMENT CORREXRIONS

SHEET # 81 H-G497

Date Day 1 D s 1/0/s
fte ft. £t fte

A =241 + 0.5 + 0.8 0.8
A n 0.3 . 1.0
June 8 Cc " O.d " 0.9
" 9 D n 0.4 " 0.9
n 10 E " 0.3 " =1.,0
" 11 F n 0.2 n -1,1
n 12 G " 0.2 " 1.1
n 35 B " el " =1.4
" 2y J " +QeT " ~0e6
w22 X n 0.6 n -0.7
v 24 L " 0.5 n (o8
" 25 M " 0.4 " 0,8
» 26 N b 0.3 " =)0
“ 28 P " 062 " - wlel
" 29 Q " 0.1 " wle2
ly 8 R " 0.t " =049
n 13 S " 0.1 n -le2
LI 7' T " 0.0 " o
u 21 U " 0.7 " =0.6
"2 v " 0.6 » 047
" 23 w w 0.6 " =0.8
" 24 X " Oed " 8C,.S
" 26 Y " 0.3 ® -l 0
" 26 Z " 005 " "100
* 27 A n 0.2 n -1.1
w 28 B' n 001 " -1.2
Avge 4 ct " 0.5 " =08
" 5 Dt " 0.4 " «0,8
" 6 Et n 0.3 b =1,0
" T F " 042 " -l,l
" 8 Gt " 0.1 " -1.2
" 9 Ht " 0,0 " «l.3
n 10 Jt " «0e2 " =1¢8
" 11 Xt n 0,3 " -1.6
" 18 Lt n 0,7 " =06
" 10 Mt " 0.5 " =048
" 20 b " 0.4 " =09
" 21 Pt " 0.3 " =1.0
" o22 Qt " 042 " ~1.1

After transceiver used:

Dy (Dorsey fathometer #1)used

S8 YValues for settling ™
0.8 (full speed) 120 rpm

through May 8, 1939 0.6 100 ®
Dg (Dorsey fathometer #3)used 0.4. go o
after May 8,1939 0.2 60 "

0.0 40 "




INDEX, DRAFT end SETTLEMENT CORRECTIONS

SHEET # &8 H-C498

Dute Day 1 D s 1/D/s
fm. ft. ft. ft. fa, ft.
* Apr. 27 Q +1 4.2 [+0.7 |+0.8 + 1. 5.7
"oo29 R +1 4.2 0.8 0.8 1+ 1. 5e5
" 3% S +1 4,2 0.6 0.8 +1 545
Moy 3 T +1 4.2 0.3 | 0.8 +1 543
" 9 1} - 2.1 0.5 0.8 -0.8
" 10 A'A - 2.1 0.4 0.8 =0,2
11 w = 2.1 03 0.8 -1.C
A 12 X - 2.1 0.1 008 “'1.2
" 24 Y - 201 0.8 008 "0.5
" 25 Z - 2.1 0.8 0.8 =0.5
n 27 AA - 261 0.6 0.8 =07
" 28 BB - 2.1 0.6 0.8 =0.8
" 29 cC - 201 005 0.8 -0.8
n 31 oD - 2.1 0.3 0.8 "'100
June 7 EE - 2.1 046 0.8 -0,8
L ! FF - 2.1 0.4 0.8 =0.9
" 11 GG - 2.1 042 0.8 -1l,1
g 12 HH “ 241 0.2 0.8 -1l.1
" 15 Jd - 2.1 « 0.l 0.8 -led
"o29 KK 241 + 0.1 0.8 -1.2
JUIy 21 LL 2.1 0.7 048 =0e6
Aus. & MM 201 0.4 0.8 ~0,9

S

After transceiver used

¢ Dy Fathameter used through May 8,1938
D3 Fathometer used after May 8,1939

initial corrected 2 fms
5/9/39 9120 AN,

Dy Darsey fathometer # 1
" n
Dy #3

Oe6
0.4
0.2
0.0

Vealues for settling
0.8 {full speed) 120 rpm

100
80
60
40

"
L]
n
"




DEPARTMENT OF COMMERCE

OFFICE OF THE DIRECTOR U. S. COAST AND GEODETIC SURVEY
Referencet 30 « FLM WASHINGTON
June 28, 1939

Tos The Commanding Officer,
Ue Se Co & G‘o S. Ship E!DROGRAPEER,
Box 565,
Galveston, Texas,

Froms The Director,
Ue Se Coast and Geodetic Survey.

Subject: Tide records.

With reference to your letter #f June 20 forwurding tide
records for Brasos Sentiago snd requesting instructions for the re-
duction of offshore soundings in this areas, it is recommended that
your tide observations for Brazos Santisgo jetty be used for this
purpose without time or range sorreoction. Mean low water as deter
mined from your observations corresponds to & reading of 1,8 foet
on tide staff at Brazos Santiago jetty.

The portable gege records for this station are belng returned
to you for use in scaling tide reducers directly from the marigrams,
It is believed that this method will be more practicable, as due to
the confus ion of tide ourves on some of the marigrams, satisfactory
tabulation of hourly heights would be very diffiocult, if not impos-
sible. This condition emphasizes the need of changing marigrams at
least every two days in areas where the tide is small and erratioc,

When the gage on the Jetty is removed, records for the Coast
Guard stetion can be used with & time correstion of minus one-half
hour, & comparison between simultaneous observations at the two stae
tions showing the tide at the Coast Guard station to oocour on the ave
orage one=half hour later than et the jJettye The difference in range
betwoen the two stationa is small snd oan be disregarded. Mean low
water oorresponds to,& resading of 247 feet on staff at the Coast
Guard station,

When it becomes necessary or convenient to remove the gages
at Brasos Santiago, it appears that satisfastory results can be obew
tained by using observations at the Galveston primary station for
reduction of offshore soundings. For this purpose, it can be consider-
od that the tide offshore ocours one hour earlier than at the Galves-
ton primary station. The difference in range can be disregarded.
Hourly heights for Galveston for such periods as needed will be fure
nished upon request.

(8igned) Je H, Hawley,
Acting Director,



POST-OFFICE ADDRESS:
TELEGRAPH ADDRESS:

EXPRESS ADDRESS:

-efer tos 80=-LEF DEPARTMENT OF COMMERCE

U. S. COAST AND GEODETIC SURVEY

WASHINGTON
Febtuary 17, 1538

To: Commanding Offlioer,
U, S. Coast and Geodetis Survey,
Ship HYDROGRAPHER,
Galveston, Texas.

From? The Aeting Director,
Ue 3+ Coast and Geodetie Survey.

Subjests FPlotting R.A.R. Sleets,

After carefully considering your 1938 preotice in the plotting of
R.A . sheets (that is, the omission of distanse aros and position ine
jersection aros), this office is of the opinion that certain distinet
advantages acorue from showing such information on the final sheet.

You will, therefore, be guided by the following instriotions rele
ative to the plotting of R.AJ. smooth sheets.

1., Distance ares shall be drawn with black pencil and shall not
be inked, It will be necessary to use a fairly hard pencil for this
purpose in order that excessive smmdging will not take place while
plotting the surbey, The appropriate station names should be penoilled
along the various aros as frequently as naesded for identifioation as

well as the distances in meters or times in seconds, whichever the case
my he,

2, Tho station syrbols and names shall be inked; preferably using
a different color for esch statlon oocurring on eny one sheot, Where
necessary to duplicate colors because of the large mmber of stations,
stations given the sams oolor should be selected with a view to elimi-
nating confusion in so far as possible.

8, DPoaition intersection aros shall be inked in the oolor of
thelr respeotive stationse

4, On your 1937 ReA.R. surveys which may have been asmooth plotted
without showing distance and interseoction ares, the preliminary aluminum

mounted shoets hhould bDe retained until the surveys have heen reviewed
in this office.

(8igned) J. He Hawley

Aoting Direotors



DEPARTMENT oF COMMERCE
OFFICE OF THE DIRECTOR U. S. COAST AND GEODETIC SURVEY

WASHINGTON
30=MoC

Ootober 20, 1938.

Tos Commending Officer,
US.C. & G. 8. 8. RYDROGRAPHER,
P. 0. B“ m,
Galveston, Texas,

Froms The Direotor,
U, 8, Const and Geodetio Burvey,

Subjeot: Tide Dats, Texms,

Further reference is made to your lstter of September 24,

1938, requesting data for ths redustion of soundings off the
socast of Texas,

In view of the faot that tide revords oould not be cbtained
by use of the fathometer and that no outside tide stations were
successfully meaintdined except for short intervals, it will be neos-
sary to rely cn the resords of the Arangas Pass station for tide
reducers. Hourly heights for this station for the period April 24e
August 2, 1038, have been tabulated in this office and are inclosed
herewith, The tabulated heights are referred to the gero of the
tide staff, which is 2.2 feet below mesn low water.

For the hydrographie work of the previous seeson the tides
offshore were sssumed to oocur one hour earlier and with a renge
S0% greater than the tides at our primery station in Galveston
Harbor. ©5ince the records show the tide at Aransas Pass to be prace
tically the same as at the Galveston primary statiom, the same allowe
ances for time and rangs oan be assumed to apply to the Aransas Pass
records in obtaining tide reducers for this season's work,

(s) L. 0, Colbert,

-

Ia
o
iw
it

corx

- - -~



FORM M-238

MEMORANDUM
IMMEDIATE ATTENTION

received July 24, 1940
SURVEY No. H H649% registered July 31, 1940
DESCRIPTIVE REPORT ' H6498 verified
PHOTOSTAT OF Bdooak reviewed

approved

This is forwarded in order that your attention may be directed to the matters as indicated below. Please initial in col-
umn 3 as an acknowledgement that your attention hae been thus directed. The complete original records are available if
desired. If you cannot give this your immediate attention, please initial, note, and forward to the next section marked,
calling for the records at your convenience.

ROUTE Initial Attention called to

20

22

24

25

26

30

40

62

63

82

83 |

88

90

RETURN TO
{ 82] T. B. Reed J

v I3




Form 712
DEPARTMENT OF COMMERCE
COAST AND GEODETIC SURVEY
Ed. Feb, 1935

TIDE NOTE FOR HYDROGRAPHIC SHEET

August 8, 1940
Division of Hydrography and Topography:

V/’Division of Charts:

Tide Reducers are approved in
12 volumes of sounding records for

HYDROGRAPHIC SHEET 6497

Locality Off Padre Island, Gulf of Mexico

s

Chief of Party: 0O. C. Mattison in 1839

Plane of reference is mean low water reading
1.6 ft. on tide staff at Brazos Santiago, North Jetty
6.1 ft. below B.M. 1

-

Heizht of mean high water above plané of reference is 1.1 feet
Note: Reducers were scaled directly from the marigrams for

North Jetty when available., Other reducers were taken from the
Galveston standard gage records. 1t was assumed that the tide

occurred one hour earlier and had a range 50 per cent greater
than at Zalveston. ,

Condition of records satisfactory except as noted below:

_—HNeo—

U. 5. GOVERNMENT PRINTINE OFFICE

Acting Chief, Division of Tides and Currents.

ke



Form 712
DEPARTMENT OF COMMERCE
COAST AND GEODETIC SURVEY
Ed. Feb. 1935

TIDE NOTE FOR HYDROGRAPHIC SHEET

August 8, 1940
Division of Hydrography and Topography:

L/ Division of Charts: ‘!ir. H. R, ZEdnmonston

Tidée Reducers are approved in
7 volumes of sounding records for

HYDROGRAPHIC SHEET 6498

Locality Ooff Padre Island, Gulf of lexico

Chief of Party: G. C. Mattison in 1938, 1939
Plane of reference is mean low water readinﬁ
1.6 ft. on tide staff at Brezos Santiago, North Jetty

6.1 ft. below B.M. 1

Heizht of mean high water above plane of reference is 1.1 feet.
Note; Reducers were scaled directly from the marigrams for
North Jetty when available. Other reducers were teken from the
Galveston standard gage records. It was assumed thet the tide
occurred one hour earlier snd had a range 50 per cent greater
than at Galveston.

Condition of records satisfactory except as noted below:

Ao~

Acting Chief, Division of Tides and Currents.

U. 8. GOVERNMENT PRINTING OFFICE

i&
D
e



VERIFIER'S REPORT OF HYDROGRAPHIC SURVEY NO. H 6498

Verified and Inked by . W. Yorasek Date #/30/40

1.

24

3.

4.

5e

6

Te

8e

9.

10.

1l.

12,

13.

14.

The descriptive report was consulted and appropriate action, taken. v’

Soundings originating with the survey and mentioned in the descrip-v//
tive report have been verified, including latitude and longitude.

All references to survey sheets mentioned in the descriptive y//
report include the registry number and year.

Geographic names of hydrographic features are in slenting letter- //
ing and of topographic features in vertical lettering.

All items effeecting the plotting of the survey which are entered

‘in the remarks columms of the sounding records were noted and I///

check markeds In all cases appropriate action was taken.

All positions verified instrumentally were check marked in the //
sounding records.

All critical soundings are clear and legible. //
The metal protractor has been checked within the last three months.//
The protracting and plotting of all bad crossings were verified. v

411 detached positions locating critical soundings, rocks or buoys V/
were verified.

The boat sheet was compared with the smooth sheet.

The spacing of soundings as recorded in the records was closely v
f'ollowed.

The bottom characteristics weres shown on outstending shoals. //

The reduction and plotting of doubtful soundings were checked. V/

M-996



15.

16.

17.

18,

19.

20.

21.

224

23,

24.

25,

26.

27,

The transfer of contemporary topographic information was carefully v

examined.

All junctions were transferred.

The notetion "JOINS H " was added for all contemporary adjoining y//
or overlapping sheets now registered.

—

The depth curves have been drawn to include the significant depths. //

A1l triangulation stations and trensfer of topographic and hydrographicv/
signals were checked by the field party.

Hoights of rocks were checked against range of tide. v

Rocks transferred from topographic survey have a dotted curve where 4
shown thereon.

Unnecessary pencil notes have been removed. “//

Objects on which signals are located and which fall outside of the //‘
low water line have been described on the sheet.,

The low water line end delineation of shoal areas have been properly ///
shown (see.letter-of Octeber-20Q, 1834),

Degree and minutes values and symbols have been checked. /

s

Source of shoreline and signals (When not given in report). V/

Depth curves were satisfactory. exeepbs—as~Lfollowa:



28,

29.

30,

31.

32

33e

Sounding line crossings-were satisfactory except as follows:

.xé,um& mﬂ;ﬁ W %

Junctions with contemporary surveys were satisfactory except as

f% Ao e sl #6905 (1938) »M

MM ?’V““‘z‘”f M: fw 3//’;; 0 A/ﬁ/swx {f/o?)

%m W‘MWS/&V@WM

Condition of sounding records was satisfactory,

The protracting was satisfactory. exgephm=—fciiows:

The field plotting of soundings was satisfactory. exeept=—ere—feilews:

Notes to reviewer:



VERIFIER'S REPORT OF HYDROGRAPHIC SURVEY NO. H-¢ ¥ 77 Cr737)
Verified and Inked by /'Q/'ﬁ/ &’*V/éf-w Date o/ -<ec 67 /P ¥ O
1. The descriptive report was consulted and appropriate action taken,

2. Soundings originating with the survey and mentioned in the descrip-
tive report hawve been verified, including latitude and longitude.

3+ All references to survey sheets mentioned in the descriptive o
report include the registry number and year.

4. Geographic nemes of hydrographic features are in slanting letter- —
ing and of topographic features in vertical lettering.

8 All items effecting the plotting of the survey which are entered o
‘in the remarks colums of the sounding records were noted and
check markeds In all cases appropriate action was taken.

6+ All positions verified instrumentally were check marked in the —
gounding records.

7. All critical soundings are clear and legible. -~
8, The metel protractor has been checked within the last three months. -
Oe The protracting and plotting of all bad crossings were verified. -

10. All detached positions locating critical soundings, rocks or buoys -~
were verified.

11, The boat sheet was compared with the smooth sheet. -

12, The spacing of soundings as recorded in the records was closely .~
followed.

13, The bottom characteristics wera shown on outstanding shoals. -

14, The reduction and plotting of doubtful soundings were checkeds —

M-896



15,

16.

17,

18.

19.

20,

21.

22,

23.

24.

25.

26

27,

The transfer of contemporary topographic information was carefully
examined.

All junctions were transferred. -

The notation "JOINS H " was added for all contemporary edjoining
or overlapping sheets now registered.

The depth curves have been drawn to include the significant depths.

All triangulation stations and transfer of topographic and hydrographic

signals were checked by the field party.
Heights of rocks were checked ageinst range of tide.

Rocks transferred from topographic survey have a dotted curve where
shown thereon.

Unnecessary pencil notes have been removed. —

Objects on which signals are located and which fall outside of the
low water line have been described on the sheet.

The low weter line and delineation of shoal areas have been properl
shown (see letter of October 20, 1934).

<

Doegree and minutes values and symbols have been checked. '
Source of shoreline and signals (When not given in report).

Grifem 177 ﬂgpak/

Depth curves were satisfactory excepies—Fferiows:

I



28.

29.

30

31.

32

33

Sounding line crossings- were satisfactory except-es—fellows:

Junctions with contemporary surveys were satisfactory except-es
fellowstr

Condition of sounding records was satisfactory exeept—es—feiiows: —

The protracting was satisfactory except as follews: -

et

The field plotting of soundings was satisfactory exceps—as—£ollows:

Notes to reviewsr:



DIVISION OF CHARTS
Section of Pield Records

REVIEW OF HYDROGRAPHIC SURVEY NO. 6497 (1939) FIFLD NO. 81
Texas, West Gulf of Mexico, Off Padre Island
Surveyed May 29 - August 22, 1939
Scales 1:40,000 and 1:80,000
Instructions dated February 17 and March 30, 1937;
February 23, 1938 and Jenuary 9, 1939 (HYDROGRAPHER)

Soundings: Control:
Tathometer Three-point fixes on shore signals

RAR -~ Sono Radio Buoys

Chief of Party - G. Ce Mattison.

Surveyed by - L. P. Reynor, E. R. McCarthy, E. B. Lewey, J. C. Tribble,
Ce We Clark and J. W. Stimi.

Protracted by - E. R. McCarthy, Js Ce Tribble and S. A. Fellner.

Soundings plotted by - Me Je Timmerman.

Verified and inked by - R. H. Carstens.

Reviewed by - Karold W. Murray - December 9, 1940.

Inspected by - He R. Edmonston.

1. Shoreline and Signals.

Se This is an offshore survey and no shoreline is shown.

b. The origin of the control is given in the Descriptive
Report, page le.

2., Sounding Line Crossings.

Agreement of sounding line erossings is very good. OSuch
adjustments as were considered necessary in smooth plotting
are discussed in the Descriptive Report, pages 2 and 3.

3e Junctions with Contemporary Surveys.

a. The junctions on the north with H-6498 (1938-39) and on
the west with H-6494 (1939), H-6495 (1939) and H-6496
(1939) are satisfactory.

b. The junction on the east with H-64959a (1939) will be con-
sldered in the review of that survey.

¢s The southern limit of the present survey represents the
southern limit of the present project and also that of
charts 1288 and 1117,




H-6497 (1939) - 2

4. Comparison with Prior Surveys.

a. H-1485s (1881) and H-1485b (1881); scale 1:40,000.

A fringe of vertical cast soundings from these sparsely
covered surveys falls just within the western limits
of the present survey. General agreement of devths is
within 1 fathom. The more detailed development on the
present survey supersedes these soundings; the bottom
characteristics, however, may be used to supplement the
present survey.

b.  H-1350 (1875-77) and H-1352 (1875-77); scale 1:300,000.

These small scale reconnaissance surveys contain widely
spaced sounding lines several of which extend across

the present survey in an easterly direction. Agreement
is fair throughout the common area but in the viecinity

of the 50 to 100-fathom curves where the bottom increases
its slope, differences of as much as 20 fathoms are noted
and are attributed to displacement in the sounding lines
because of inaccuracies in the dead reckoning and astro-
nomic control. The present survey within the area cov-
ered supersedes this weaskly controlled work. The bottom
characteristics inside the 50-fathom curve, however, may
be used Yo supplement the present survey provided the
agreemont of the accompanying sounding is within about

3 fathoms.

Se Comparison with Charts 1287 (New Print dated August 24, 1939).
1288 (New Frint dated November 3, 1939).
1117 (New Print dated September 27, 1940).

a. szrograghx.

Hydrography shown on the charts originates with surveys
discussed in the preceding paragraphs and also miscel-
laneous sources. The authority for the latter soundings
cannot be readily ascertained but they have been charted
since the first edition of Chart 1117 in 1923. There are
four lines of these soundings which because of their dis-
tance offshore are probably controlled by dead reckoning
and astronomic sights. Agreement is generally within a
few fathoms except near the eastern limits of the present
survey where the soundings vary as much as 40 fathoms
shoaler. The larger differences are attributed to dis-
placements in the sounding lines. The present survey
supersedes these miscellaneous soundings.

b, Aids toiﬁavigation.

No aids to navigation exist within the area of the present
survey.



H-6497 (1939) - 3

8e Condition of Survey.

a. The sounding records were neat and legible and conform
to the requirements of the Hydrographic Menual.

b. The field plotting was excellent.

Ce The Descriptive Report is clear and comprehensive and
satisfactorily covers all matters of importance.

7. Compliance with Instructions for the Project.

The plan, character and extent of the survey satisfies the
Instructions for the Project.

8. Additional Field Work Recommended.

This is an excellent survey and no additional field work is
necessary.

9. queréeded Surveys.

H-1485e (1881) H-1350 (1875-77)
H-1485b (1881) H-1352 (1875-77)

Examined and approved:

Y o 0O~ /fS Yo RN
Te + Reed )
Chief, Section of Field Records. Chief, Division of Charts.

-

B
(4, S
CJ; Section offégééggt:;hy ' Chief, Division of Coastal Surveys.



DIVISION OF CHARTS

Section of Field Records

REVIEW OF HYDROGRAPHIC SURVEY NO. 6498 (1938-39) FIELD NO. 83

Soundings:

Texas, Gulf of Mexico, off Padre Island
Surveyed October, 1938 to August, 1939
Scale 1:80,000

Inatructions dated February 17 and March 30, 1937;

February 23, 1938 and January 9, 1939 (HYDROGRAPHER)

Control:

Fathometer and Machine Three-voint fixes on shore signals

RAR = Sono Redio Buoys

Chief of Party - G. C. Mattison.
Surveyed by - L. P. Raynor, E. R. MoCarthy, E. B. Lewey, J. C. Tribble,

Ce We Clark and J. W. Stirni.

Protracted by - E. R. McCarthy, J« C. Tribble and S. A. Fellner.
Soundings plotted by - S. A. Yellner.

Verified and, inked by - Je W. Vonasek.

Reviewed by - Harold W. Murray - Novembsr 30, 1940.

Inspected by - He R. Fdmonston.

1.

24

Shoreline and Sigmals.

Be

be

This is an offshore survey and no shoreline is shown.

The origin of the control is given in the Descriptive
Report, page l. Distance arcs were omitted on the
smooth sheset because of distortion. (See Desoriptive
Report, page 3).

Sounding line Crossings.

Agreement of sounding line eorossings is very good. Such !
adjustments as were oconsidered necessary by the field party |

are listed in the Descriptive Report, page 2.

Depth Curves. , 1

The usual depth curves may be satisfactorily drawn.

Junctions with Contemporary Surveys.

Be

be

The junctions on the north with H-6405 (1938), and on
the west with H-6403 (1939) and H-6494 (1939) are very
satisfactory. ‘

The Jjunctions on the south with H-6495 and H-6497 of 1939
and on the east with H-6499 (1959) will be considered in
the reviews of those surveys.
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Comparison with Prior Surveys.

B

b

 H-1485a(1881); scale 1:40,000.

This survey contains & fringe of soundings falling just
within the present survey limits on the west. Agree-
ment of depths is quite good. The present survey super-
sedes this survey except for the bottom characteristics
which mey be used to supplement the present survey.

H-1352 (1875-77); scals 1:600,000.

This is a small scale reconnaissance survey conbteining
very widely spsced sounding lines, one of which extends
eastward mcross the present survey in latitude 26°39',
Agreement of depths is good at the western limits of

the present survey, but as the line extends offshore,
the old survey depths vary steadily shoaler to as large
as 40 fathoms in latitude 26°39', longitude 96 °27' where
8'charted 60-fathom sounding falls just outside the 100-
fathom curve on the present survey. These differences
are attributed to the dead reckoning and astronomic con-
trol on the 0ld survey which has resulted in displacing
the line to the eastward ss much as 5 miles. The bottom
characteristics on the old survey may be used to supple-
ment the present survey provided consideration is given
to the possible displacement of the sounding accompanying
the bottom characteristic. The present survey with this
addition supersedes the old survev.

Comparison with Lharts 1286 (WNew Print dated Uctobsr 3, 1940).

B

1287 (New Print dated August 24, 1939),
1288 (Rew Print dated November 3, 1939).
1117 (New Frint dated September 27, 1940).

Hydrography.

Hydrography shown on the charts originates with surveys dis=
cussed above except the 58 and 70-fathom soundings (Chart 1117)
in the vicinity of latitude 26°50', longitude 96°28' which

fall close to the 100-fathom curve on the presemt survey.

The origin of these soundings cannot be readily ascertained
but they are shown on the First Standard of Chart 1117 in

1923+ These soundings are apparently obtained on the same

line and displaced too far to the eastward. They should be
disregarded.

Aids to Navigation.

Thers are no aids to navigation within the area covered by
the present survey.
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H-6498 (1938-39) - 3

Condition of Survey.

T. B.

Chief, Section of Field Records. Ch¥ef, Division of Charts

Chi

/

/

a. The sounding records are neat and legible and conform
to the requirements of the Hydrographic Manual.

be The field protracting and plotting of soundings were
exceptionally accurate.

Ce The Descriptive Report is clear and comprehensive and
satisfactorily covers all items of importance.

Additional Field Work Recommended.

This is an excellent survey and no additional field work is
required.

Superseded Surveys.

H-1485a (1881) in part
H-1352 (1875-77) " »

Bxamined and approved:
Reed :D./::

—

T i

o

ction of To raphy: Chief, Division of Coastal Surveys.
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