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Dear Bir:

with the sanction of the Oovernorx, you requested me tﬂfﬂﬁ,fﬁv

make & careful instrumental survey to esteblish the levels of the
tide in the Qoose Creekx oil fiold of Harrim County. The gurvey
hes bLeen made, ond I hevae the houor o report the rasults ;I fol~
law?: - . i

Pﬂnkoﬂi. The purpose of the survey was %90 definitely determine g
the elevation of cortein lande in the vieinity of Goose cr-uk'n£1:
fleld with relation to the level of "ordinary high tide®.

ORDINARY NIGH TIDE, This expression is assumed to signify th!
"mean® or average high tide, or a height of the tide thltfnlght_;

' yepponsbly be expected to occur in the neighborhood during gidin-
sxy, normal conditions of the weather, the saue being @ tidé height
not the result of storms or unusual winds.

FHE TIDE ACTUALLY MEASUNED, The tide hss not been measured in
the Goose Creek oil field; but two independent peries of meacures
mente were nade by the Corps of Engineers of the Aruy on tht”;;;n~
‘@site slde of the bay, sbout two nmiles to the southward, at HDIEIII_'IL
Foint. fThe first of these series was wade by an sutomatic tide
gauge, the avnllnhln_rncufﬂ of which pricﬁjballr covers the}ptriuﬁ
from Uay 1087 to December 1880, In the second series the tide
gouges were read daily by an assistant fgpp 6 AJi, to 6 F.k, from .
Jnnuarrhlﬁuz to June 1910. Thin; two series of ;Qaﬁiﬂgs cunati;dx
tute the only preciee tidel information that can be hadlzr this
locality. Another sutomatic tide gauge was installed at Yorgan's
Point in 10X5, but the storm in August of that year destroyed the
guuge, and pparently the record, but as the instrument wes in op=
eration for only a few months the recoyd would be of little prag~

tical value even if available,

During the two periods mentioned, the tide gauge readings are
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not sltogether cﬁmplctn for the whnit iimﬂ. Lreaks naqurrnd in
the record of the sutematic gauge. .In the seoond series frequeant~
ly the hourly reamding of the gauge seems to have been neglected,
end a small portion of this record wae lost altogether in the
storm of 1916, However, as will be meen, the final results of the
tvo series agree very closely, and for practical purposes appear
to be excellent,

The gauge resdinge of the first series (1887 to 1889) are nobt
availsble, and are not neaded, as the finnl results of the read=
{nge have been worked out and are published on page 1883, Appendix.
U, Annuzl Report, Chief of Engineers, United States ATwy, 1891.
feble 4 of this publication gives: Uean high tide, 1.2l feot mean
low tide, 0,61 fool; mean fluctuation of the tide, 0.60 foot. The
figures repraesent the distlence in feet sbove the plane of rafer-
ence, which is the zero on the tide gauge. .

The daily snd hourly readings of the sescond series (1902 to
1010) have not been officislly reduced o¥ ef ficially published by
the Corpe of Engineers, but are available for inspection in {hﬁ
form of originsl note books kept by the District Engineer O;iletr
at Golveston. Mr J. P, Nurrey, givil Enginnn} of this diplftmlnt,
visited the office at Ualveston and made n careful examination of
those gouge readings. Time did not persit of making & coamlatqf,f
copy of all the record, as {t is voluminous, filling nearly :ﬁhun-
en field note booke; butb uncﬁ book was examined, and portions of .

the record, indicative of noxmal conditions, were copled and rn-'
355yl
\.‘

duced, with the following results: A i |
¥esn Hiéh‘; Nesn Low Hean
(foot) H e vt oo
Jen, 1-Deo. 24, 1002 . . . 1.14 0.67 0.47
Dec, 1, 1905~Ngh, 22, 1906 0,83 0.12 0.71
Des. 17, 1906-¥ey 31, 1907 1.52 0.83 0.69
Yich, 23=June 6, 1908 . . . 1.37 0.78 0.59
June 1=25, 1907 . . . « - 1.83 1,01 0.82 f
June 2=July 7, 1908 . . . 3,38 - 0.48 0.84

Hﬂh- 25"3\]1‘1' J.U* lglﬂ ® # ﬂtgg ﬂ-*l i 9.55
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the first of these readings (Januery-December 1902) being the
longest unbroken gouge record of the series, is considered singly;
average was teken of all the remeining shorter readinges; this L
srage wag then averaged with the first readings of this series,

which gave the following figures: Xean high tide, 1.22 foet; mean
low tide, 0.64 foot; mean fluctuetion, 0,58 foot; thus furnishing

#n excellent practical check upon the finel results of the firti
sories of tidal mensurementis published in Appendix U lﬁﬁ nnnéi;pii
nbove, ' : ; 1{ 
Beriaml 43 (Atlentic Comst Tebles) for the year 1917, page 342;
publieched by that wll known end most mccurate bureau, the United
Stetes Cosst and CGeodetic Burvey, glves the mesmn fluctumtion of

the tide at Morgan's FPoint es 0,70 foot. Though the detailoed
source of the inforration is not explnined, this figure practia-
fully checks the other work, !However, in view of the lppl!intly.
more elmborate inveetigetions of the Corps of E¥ngineors, the re=
sults of their work have been adopted. }
- Immediately the question arises: Are the several utng:uk;f the
tide at Coose Creek the same as at Horgon's Point? From Afﬁar! |
precticel view of the situation, they are; the tidal conuection
between the two places being quite direet, unaffected and short,
Alpo, from a more procise view of the case, they ari.L'Tﬁi- Iiﬁw
definitely indicated by the records of other tide gauges. Prior -
to 1891 and in connection with the tidel abgarvntinnu at Hurgln';
foint and elgewhere in Galveston Bny.-tpe”ﬁhitad States Eng}nunr ;
Corps meinteined two t1d§ gauges on ﬁh&.if;h Bar, rdna wul;unlluﬁ',
fled Fish Morth; the other, Hod Fish South (gee ﬁﬁpundix U, Annual
Report, Chief of Zngineors, 189), page 1883, Table &). Red Figh
Horth waas located adbout 13.6 niles dnwn the bay (southward) from :
the gauge at Korgan's FPoint, and a direot, unrestricted portion dt
the bay comnnected it with the gauge at Morgan'e Point. The obser-
vetions at both gauges in part cover the same period {July 1889«
Dugembeyxy 1890, less five months). The stages of the tide at Red .
Fish Horth were: Xean high tide, 1.33 Teot; mean low tide, 0,78
foot; mean fluoctuation, 0,60 foot. ©On the other hand, the gauge .
at Red Fiegh Bouth, located m very short distance south rranlﬁud-
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¥ish horth, but pu:tial;y uaﬁurutnd from it by Hed Fish Bar, duxr-
ing the came period gave: Kean high tide, 1,01 feet; mecan low
tida, 0.70 foot; mean fluctuation, 0.01 foot.

For the purpose of ihis report it is therefore sspumed that the
eoversl stages of the Lido are the same in the Goose Creek oil
field ap ot Borgan's Point, end they are finally mdopted mas fol-
1ows: lean high tide, 1,21 feet; mean low tide, 0.61 foot; mean

flictuntion, 0,60 foobs ' I R ipte-

THE PLAEE OF EEFmﬁEHCE YARKED. The plane of referencé, oF tht':

gero of the tide gauges used in all of the tidel measuremenis rade

by the Corps of Enginecrs, woe merked on the ground by acrhnin por

sanent benoh marks. Tmo of these original bench marks were idens
tified an follows: ;
(a) Known as "k, P.", logsted on the west hnni'nr the chonnel,
sbout 1660 feot ta the north of the Engineer's Office at Hursnﬂ‘l
Point., The top of & 2" ireon pipe surrounded by conorete, project~
ing several inches above the ground. This pipe sarke the ltntlun
center of the old ;urs;n s Foint triangulation point, but Lhn sig=
nel framework has been émiroyed, and another triangulation ut.ntun
has pince been established on & high point eof lend about halfl &
mile to the westward, near tha Rice property. Bench mark “H. P."

/

wop set November 10, 1800, and is ﬂ-nﬂrihtd in Appondix U, .ﬁmm&

Report, Chief of Enginsers, 10891, page 1862, The published eleva~

tion sbove the plane of reference or the gero of the tide gauge
is 14.8567 feet. 1he elevation above heup_{fgkdiany'i nigh t}d'
{5 14,857 = 1,2, or 13,607 feet. e R

(v) In the United Gides Heservation fence line/ about 60 feed
southwest of the United Stutes nnglnnar Office at knrhan'n Foint,
The top of a 2" ironpipe set in concrete mbout two foet. bolow the
gurface of the ground, and marked by & 4" iron pipe stending over
the 2% plpe snd projecting sbout & foot above the ground surface.
(iote. The level rod should be lowered into the 4" pipe until it
rosts on the top of the 2" pipe.) The elevation of this bench
mork wos furnished by the present engineer officer iun charge ab
Korgan's Yoink es 6,507 fest mbove the plane of roforence, ¥rom
this elevation the zero of the present tide geuge nearby was found
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to bs 0.033 foot. Iut o peries of caroful level circuits were run
by the Stste Reclamation Department from bench mark "E. P,", ueing
the published elevetion (14,857), and the resulting elevation of
vench mark (b) was found to be 6,448 feot instead of 6,367 fatﬁ;
the olevation of zere on the tide gauge, 0.114 foot instead of
0.035 foot., The elevation obove rean (*oxrdinary”) high tide was
founi teo be ﬁ.'Mﬁ - 1,2, or 5,248 feet.

Ap bﬁnch merk {(b) wes established in after years from the orig=
inal bench mark "¥. P%, the published elovation of ™M, P.” (14.8097
foat) is adopted re the basis {or all the work covered by thie ru;
port, it being aszumed that the more recent eolevation of bench
mork (b) (6.,367) and the corrasponding elevation of the zero on
the present tide gauge {0,033} are, for some reason, in error to
the pmall extent sbove indioated.

THi PLARE OF REFERESCE TRANSFURRED, The plane of reference,
or the mero of the lorgan's Foint tide gauge, wes carried from
Horgan's Point to the Goose Creck oil field by means of o Tﬂf?
carefully run line uf priuary levels, forming a series of aluued
nituuita. The line began at bench maxk "M. P.”, olevation 14 857,
orosned Korgan's Chennel to Atkinson's Ipland, crossed Cedar lLayou
Chennel to the nearest spoil bank at the southern enntinuailun of
Hoz 1sland, extended along the line of spoil banks, and log Is-
land, cronsed n subsidiary chennel of Goome Creek to the mainland, -
thenco through Goose Creek oil fleld to a point on the bay shore
nenr the old residence nf Dr, Ashbel ﬁmith, and returned over the
some route to the point of beginuning. :ha totul length of the
line ég about nine milee, The line followed & land route, and
firm foundation was found for each instrument set-up. The meth~-
ods of work employed, F"d the preceutions tmken to éunrd ageinat
{nstyumental and other errors, particularly errors duo to unfav-
orable wenther conditions, were identionl with those presoribed
by the United Eintes Geological Survey in primary leveling. AlL
level cirouits closed within the prescribed limit of sllowable
error expressad by the formule 00 x hha.nqunra root of the lengt
of the eireult in miles. The totel metual error in the entire
1ine, rs indicated upon returning to the point of beginning, was

)
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40,006 foot, various nlglig#ﬁiu errors in the seversl smsll oire
cuits having compensated. fﬂiinnlr sight distence of unusual
length was ffuq Atkinson'e Ieland scross Cedar Bayou Channel to
the nearest spoll bank., This sight wee B0O feet long. The dif-

ference of elevation at this peint, however, was obielned by re-

eiprooenl leveling, etnd four independent asets of ahnervlﬁiunu were |

made during excellent comditions of the weather. All indicmted

errorns wore altogether negligible, and the results of the work at .

thino place were exceopiionally sccurste and satisfactoxy.

' IPNCH MARKS, The level line wae persanently marked by mcoana
of the beneh marks given in the q;;anhad list, carked Exhibit C.
In thie 148t two elevatione ere given for ¢ach bench mark. The

first signifies the difference of level between the bench mark and

the planc of reference, &s determined from the published elevation

(14,857 feat) of the bench mark "k, P,"; the second signifiep the
difference of level botween the bench mark and mean ("erdinary”)
high tide in the viecinity of Xorgsn's Poinﬁ and the Goose ﬂ;éuk
oil field. .To wark upon Lhalg?uund the level of ordinexy high
tide, adopt the second elevation given for any bench merk, nnﬂ;run
the level down hill uniil the elevetion of the ground purfoce is
found to be zero. |

TOPOGRAPRIC YAP ¥ADE 1IN ga? iﬂln. In ¥ey 1912, at the requeet
of the Btete Levee and Drainege Soard, the 8tate Levee and Hrein=
age Cormmissioner (now the Etﬂtf Haclﬂﬁntiyn Engineer) made & core-
ful teopographic mrp of o portlen of thefﬁaqga Creek oil field, A
blueprint copy of the map lc?nmpnniaﬂ ﬁhdl;:-méﬁu part a; thia;ra-
port. 4 el B

The wap was made in the field by wmeans of the pléne table in-
strupent, Differences of ulivntinnawer; rend direct upon & 1é-
foot rod. Vertiocsl angle mothods were not uged, Listancse wore
rend with the atadis, All the work wep done in the form of closed
eircuits, and nll_arrorl of closure in elevation end porition were
ncgi}gihlt. Thulalarntinna ef the ground surface ma it then ex-
isted vwere shown, 1n.part by clevation figures written in black
on the map, and in a xore general nmenney 5yhunntour lines of one
foot intervel.

There being no cotablished lavel detum in the section at tha
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time the mop was made, o datum wes ntluunﬁ lbuut thl I&ddli nt th#
area; end 81l elsvations on the mep are based upon this aspumed fﬁﬁ__ |
datum, which was indicated upon the ground by means ur & nusber nt LVﬁf
bench marks, w 7 e )
_ HAP DATUN AMD 7IDE DATUX cnnnrcrnn Uphn nztundtuéfthc 1av-1'
line fron thu tide geuge st Hnrgun'n;qunt_in;n_thtgﬂﬁqnn Creek o
oil field, a zuffici&nt mumber of the b-nﬂh.markl of the tapu- i
Ern"hio xap flﬁlﬂi were recovered anﬁ.Jninud to the invnl 11nl tn:hi_ﬁpJT
accurntely connect the sesumed datum or mero of the tupagr&pﬁiﬁ l%;ﬁ ;:
map with the plane of refersnce or zero of the tide gauge :t-ﬂnr-:;if'
gen's Foint. The mero of the mep was found to be 1.9 flnt 1uwnr .ﬂ_“u
than the zero of the tide gauge; cnnnaquuntiy. express thn lutnﬂ'f
el of ordinnry high tide in terms of the nluumld dntum of the map |
thig difference (1.9) in detum must be added to the level of or-
dinary high tide (1.2) on the Eorgan's Paint tide geuge. Thus,
the laovel of nrdinnrw high tide on the map is 3.1 feet,
COBCLUBION, ° Careful reference to the topographic map nhurq

thet there 4s no place whers the ground surface hee sn elavation J;ngﬁ;

as low as 3,1 feet, Cxcept 1n ona place close to thu n&gu nrfth! o
woter on the unuth side of the so called Geilliard P-ninauln, nnd
rarked by & rad eircle on the topographioc map,. ¥rom this flﬂt thl
conclusion is reached that no apprecisble portien of the prnpamﬁf

in question, shown upen ihe tgpugraphin TAP, in below osdinmry. & 4ﬁ
nigh tide, | |

Another blueprint map, markud Hxhih:; B. igdl by J. W, ﬂilllln'; ”__“
pie, surveyor, also anunnpanln. and ie gqgl'purt nrfthin rapnrt- 19;5 i}
The property shown on the southern pq;plnn of thin hluiprint\il ;:i-.. _
not shown upon the topographic mng; ﬂgg a number u{;gqghrnl_ﬁpr-ﬂﬁﬁﬁfiﬂyﬂ
face olevations were determined for this ares, rhnn-7u1-v.ti&n- :”

are ghown in approxirmately true position on th; hlnnprint by meena

of omell fipures and smell cireles, drawn in rad ink. The ft;uriﬁfi :
pignify the number of feot thal the greusge ground surface is 'gﬁifi
above ordinary high tide, from which it will be ggin that the lqif; f

enst plmaes found on the blueprint are i.i }uat above arq1nury hig@é':

tide: and the same aonclusion ieo reamched regardiig the areams on



both rapei to wit, that all of the propsrty in question 1z eabove
the ordinary high tide of the bay.
Reeppeectfully,

Gt ) skt

Gtote Reolemation Engineey.

Cornilliy, A5 38
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