U Composite Spectral Gamma Ray Log of the Goodland Formation Fort Worth, Texas

Research by: Will Phillippe, Advisor Dr. Richard Denne

School of Geology, Energy and the Environment
Texas Christian University

1. Abstract 4. Methods 7. Results

In this study ap ortable gamma-ray spectrometer was used to measure the radioactive contents Data was collected using the RS-230 BGO portable spectral gamma ray tool.to measure the radioactive elements of U, .T}%, and K throughout Location 1  press Cafe: Th Press Cafe: U Press Cafe: K
: : : : four outcrops. The RS-230 BGO Gamma-Ray Spectrometer/ Scintillometer 1s a state-of-the art, portable hand-held radiation survey search
of carbonate-shelt sediments of the Goodland Formation at four outcrops. The aim of this device for the geophysical industry. It offers an integrated design with a large detector, direct Assay data, data storage, full weather protection, . . o
study 1S to observe the distribution of potassium (4OK), uranium (238U) and thorium (23 2Th) 1n case of use and highest sensitivity in the market segment. The spectrometer 1s auto-stabilizing on the naturally occurring (K, U, & Th)
several corresponding outcrops in Tarrant County, and to investigate the potential uses of radioactivity and does not require any test sources.
gamma-ray spectrometry in correlation and facies discrimination on an outcrop scale. This .
tud luates the d r d .. £ the Spectral G devise ; Tool Specifications
coordination with the ability to reproduce good scientific data from the outcrops on the = Power button
surface. Research was conducted along three corresponding outcrops on Trinity River " E?fqulgesh“ AA batteries § g "
. : = life: o+ hours
emjbankments,. anq at the Lgke Benbrook spillway, where the Goodland Formatlon. crops out. - Thumb activation to begin time ) ) )
This research indicates that in order for the spectral gamma ray tool to produce reliable data = Bluetooth compatible y
sets, the spectrometer must run for multiple intervals over the study area, while decreasing the " Fully water and dust resistant housing configuration ) ) )
t of interf h bl * Readings graphically configured on screen 1
amount ol Imtericrence as much as possible. = Search Mode: Counts in CPS from 0 to 65,535 and Histogram chart ‘ .
= Assay Mode: Display in %K, ppm of U & Th (ROIs per IAEA) o e 0 e —— ————— o e ——— B %
u SuI'VGy and Scan MOdeS —e—Thppm —— Mean Th ppm —e—Uppm —®—Mean Uppm ——K% —8—MeanK% ‘ o ‘r ) G >:,f!’
2 ° StUdy Area = Total Count readout at a 1x / sec. rate in the Survey Mode or variable (1 — 20 sec.) in the Scan Mode. Location 2 Chisoim Trail:h Chisolm Trail: U Chisolm Trail: K 28 %?ﬁfffﬁyﬁ ‘f}r ‘
Research was conduced 1n Tarrant County, Fort Worth, Texas. Three of the areas are located along = When used with a GPS receiver, data can be stored and profiles produced. Ideal for both area survey and drill core scanning. y R e
o e R , ‘,‘ " e s ;w'hf’ o9pre
the Trinity River: the first at Press Café, off of Edwards Ranch Road near Clearfork, and the second N g s
and third where the Bryant Irving and Chisolm Trail intersect the river. The forth study area is S. Field Procedure Lire Iy - LS o) "
located below the Lake Benbrook dam in the spillway, off of Arborlawn Drive. Data collection was a methodical process, where the spectral gamma ray tool was placed on a fresh surface | ©a i NP
Location 1. Press Café: 32°42'21.37"N, 97°23'40.77"W. of the rock and run in Assay mode for two minutes at six inch intervals. o
Location 2. Bryant Irving: 32°42'16.89"N, 97°24'40.71"W. At eac;h interval, a fresh, flat surface was created perpendicular to the bedding. plane to be measured. 20 |
Location 3. Chisolm Trail: 32°42'22.45"N, 97°24'3.39"W. Tlllle C}rcuoriltferetnce. of thet fr:Sh:EI:[fl?C?‘ Wahs matfle app.rt;)lxn?atetl}f ;qgextl t(; the circumference of the tool, e \'\.
. : : allowing it to stay 1n contact wi e tfresh surtace without outside interterence. ol 100 100 100
Location 4. Lake Benbrook Spillway: 32°39'17.19"N, 97°26'52.91"W. 5 y v . Jace . . . =
Areas covered by soil, fresh organics or experiencing drainage were excluded from this study to avoid i \ N >
contaminated data. M X . . . .
Once the measuring surface was created, the spectral gamma ray was then stabilized (held in place by hand, | = i s s
etc.) and run in Assay mode for two minutes. The tool’s output at the end of the two minute interval displays | =3 o ) ) )
parts per million of thorium (Th ppm), parts per million of uranium (U ppm), and percent potassium (K %). | Z NS )
= Four readings were taken at each six inch interval to allow the tool’s data values to normalize and account | a% N~
for minor variations within the data set. "% oy P — "
* While this test was occurring, other rock characterization methods were conducted which consisted of e N e
S A \,}o . . litho-facies descriptions, noting significant contacts, and sedimentary structures, fossil assemblages and "\ B 20
e T ek \< \ ﬁ EN el conductmg an HCL Agld test.. | : b
sy o 1nvne S vt or w e w70 oean roon After collecting the data in the field, the data values were recorded in Excel tables, where gamma ray lo T
g g y g (7 o e S SO . C AN 0 0.2 0.4 0.6 0.8 1
plots were created. T e o S Upem S~ Mean Upp e e
048 hd g sggé%fggs " TH&CKNEFSTS e 2 o o Location 3  Bryant Irving: Th Bryant Irving: U Bryant Irving: K
3. Depositional History JHAr 421 1.16. Spectral Gamma Ray Characteristics ‘ ‘ "
= The Goodland Formation was deposited about 108 million % . % 1 7 ;;055 §§ 2 [l The Gamma Ray is an important tool for the petroleum geologist as it measures the natural radioactivity of rocks and can be used both on the N ) :
. s Q. s 750 . . . . . . 20 40 20 —o
years ago on the Texas Platform, where the Western Interior 2le 2] el — surface and 1n the subsgrfac;e to dlStnglll.Sh 11thology.anc.l formation .contac.:ts. | .
o . . . NEIHE R i * The gamma ray log 1s widely used to interpret grain size profiles in sedimentary successions. 50 30 30
Seaway initiated connection with the ancient gulf s 12(8] | | = - = Values are observed to increase with decreasing grain size in proportion to the amount of clay minerals present in the formation. . N .
The Fredericksburg Group in the Trinity Valley represents a G 2l ? ﬂ 23 W O u HOWGVGI’, the gamma—l‘ay I'eading iS not a funCtiOIl Of gl‘ain Size but Of mineralogy, y
: . . v - ( A < Z » The natural gamma-ray spectrometry log 1s a considerable improvement on conventional total-count gamma-ray logs as i1t measures the
Slnglea lOIlg term deposmonal cycle of deepenlng and - | (= = ) ) elemental concentrations of the three main contributors to natural radioactivity, ie potassium (*°K), uranium (*8U) and thorium (?*?Th). "o 2 4 & s w2 u "o 2 4 5 8w 1 u "o oz o4 us o8 1
sha]lowing of the Comanche Shelf. il & {2 w{4 ~| |I® Whenrecorded in the subsurface, values are often taken between 1-5 foot intervals, which allows for micro-scale features to be overlooked ~*—Tpom e Thpom ~—Upom —— Ve U pprm K% e %
The Goodland Formation is localﬂ_y divided into the Lower 21 == ::: w{; . d}lripg log interpre.:tations. In this study, gamma ray measurements were taken every six inches to compose a detailed surface log that marks Location 4
1 § | 87 = 1795 \' ‘;’ significant formation contacts. Lake Benbrook Spillway: Th Lake Benbrook Spillway: U Lake Benbrook Spillway: K
Marys Creek Marl Member and the Upper Benbrook : [ e i s
. ) 1 === s 70 70 0
Limestone Member. 1| | | == Final Interpretations
. . . . z - ;- :_::‘L“ AL Bryant Irving: Mean Th, U Marl unit, interbedded limestone nodules, with 60 °0 o
131 ey i & . . significant gastropods assemblage .
The Marys Creek Member overlies thg Walnut Formation with [ L4 1= “T/] |2l* Correlations based on: R . .
a transgressive surface marked by a thick oyster shell bed. sl<| 54 1 1Z2 ../l |5]z] = Lithology and contacts hicolm el T U K Pos i . . :
The Benbrook Limestone overlies the Mary’s Creek at the <[2|. j;’ 5 “I"|¢|°]  Fossil assemblages A L N Ry . : "
Maximum Flooding interval. e M52l = Gamma ray values o " : )
] : : ol [TEd 1 {2883 wmfis\o|w - richoiron: S 10 10 10
The top of the section represents an upward shoaling 2 o I o e e HE
sequence, where sea level lowered and wave energy increased. ||, IR Ras i aa E1P Lo s e s e e
. . . . W & :0 s m w | < Ml Lake Benbrook spill t 1d notb lated : 0.0 5.0 10.0 15.0
Ammonite assemblages indicate that the North Texas basin SAHERNE ¥ 8 Lake Benbrack spllvay atcro coud ot e corlat Presscate: MeanTh, U L
. . T = i I 250' | . Thick marl contact with upper nodular limestone unit
was connected with the open ocean during the deposition of 2|l . T outerop consists of the Walnut Formation bfdhd resombiage 8 Int tats d Di .
the GOodland Formation. é Lake Benbrook Spillway: Th,U | ey SN - ° n erpre a lons an lS cuSSlon
. . . . o ” 00 50 100 150 200 250 4 From the plotted results, the three outcrops along the Trinity River are correlated in respect to their regional location, the overlapping of lithologies,
The certain zones ()f abundance ()f ammonites and eChln()ldS i - 12{," 2 e 70 100 significant fossil assemblages, and the similar highs and lows in the recorded Th, U and K values. The forth, Lake Benbrook Spillway location could not be
. . . . . . . - > °0 % correlated successfully due to the lack of similar lithologies or fossil assemblages, and higher thorium content, not consistent with the other three locations.
are most reliable for determination of Stratlgraphlc leVel, while <|e E . iz The final interpreted composite log does not include the Lake Benbrook data set, as the measured section was found to be primarily composed of the
: : : ol b |- % -, 50 underlying Walnut Formation, where the Th, U and K values could not be successfully correlated to those found at the Trinity River locations. The significant
Other fOSSﬂS are Varlable n Value' ala j " 20 60 lithologic units at the Press Café and Chisolm Trail locations were correlated by the presence of ammonites (Oxytropidoceras powelli) within the lower and
The Goodland dlps a gentle 10° to the southeast. “1°13 RO 10 o B e imestone it with upper limestone beds, and the concentration of echinoderms (Hemiaster whitei) along the contact between the thick marl unit and upper limestone unit. The
i i T " N T Chisolm Trail and Bryant Irving sections were correlated by the concentrated abundance of gastropods (7richotropis shumardi) and similar bivalve
e e Been i 0t 0 assemblages as well as the common nodular limestone litho-facies.
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9. Conclusions

This research 1llustrates that the Spectral Gamma Ray tool successfully identifies formation contacts on the micro-scale testing area

20

References , | AEER AR
1. Adkins, W. S., Winton, W. M. The Geology of Tarrent County. University of Texas Bulletin. No. 1931: June 1, 1919. Bureau of Economic Geology ' 00 50 100 150 when run 1n assay mode for at least three to four repetitions. When the tool was run for a single rep/per measured interval, the

—8—U average  —®—Th average

and Technology. 2. Sandlin, Gary L. Petrology and Lithostratigraphy of the Goodland Formation (Lower Cretaceous) in North Central Texas. University 0
of Texas at Arlington. July 1973. Master’s Thesis. 3. Pirson, Sylvain L. Handbook of Well Log Analysis, for Oil and Gas Formation Evaluation.
University of Texas. 1963. Petroleum Engineering Department.

00 5o 100 150 values did not normalize correctly and led to non-reproducable data sets. The tool proved to require an unweathered measurement
o Uaverage  —o—Th average surface, 1n order to calculate correct Th, U and K values.




