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Hill Broug ou g}cleBn tal Appa dac fats 4 q (slerles 0 b - OIH eD ayers, ta i b © b 4 BHB-C is a 10 cm finely laminated layer with a dark brown to e To— Figure 10. Modified Conodont Laurentian Realm
il Bentonites ( s), were deposited during the early Devonian; although no black color and punky texture containing wide, flat nodules 2800 xheidhts are 2o 480 oo are 2o Zonation  diagraml'>16]  with Laurentian Margin
absolute ages are cyrrently known, radiometric 1sotope dating could provide these and calcite veins overlain by phosphate nodules. Samples: 2400 : I conodont intervals (yellow) | . -Peri—Laurentian arcs
dates. Three bentonite layers of the BHBs are recognized: BHB A, B, and C (from NPQ23-009, NPQ23-011, NPQ24-002 » 460 (Coughenour unpub. data, 2025) N | = ' Peri-Gondwanan
oldest to youngest, respectively). Fieldwork at the New Paris Limestone quarry, a 2000 : I and the radiometric dates of BHB- P T S '
retired limestone quarry in southwestern Pennsylvania, identified BHB B and BHB C BHB-B' is 5 to 10 cm thick, dark orange to brownish O 1600 | O, 440 C (reild) and BHB-B” (green). Tlﬁe
layers to be present and revealed a previously undescribed bentonite layer, BHB B’, black color containing wide nodules. This unit is previously < 1200 | < flgggrr(r)ll(l)tst Zgneesle;;;iegte toegfustoz
between them. A reportedly equivalent bentonite unit to BHB A is present in New undescribed in the literature despite previous field : 420 I I the Pridoli sfage i1 the Silurian in
York, where it returned a 417 Ma date. This led to the previous conclusion that all the studies™!). Samples: NPQ23-008, NPQ23-010, NPQ24-003 50 I the Jersey Shore samples. The
’ . | Ceeeenennnnnn. 400 " .
BHBs are ~417 Ma, although no work has been done to conclude this. Each bentonite . . 1 1 . 2 _ I samples surrounding the BHBs | :
, , , , BHB-B is a 30 to 50 cm thick layer with diverse internal strata, : NPQ24-003 NPQ24-002 resulted in conodot samples within _ Peri-Gondwanan
layer (.BHB B, B, anF1 C) .W%S san‘lpled and submitted to er.Chron for 21r.con ranging from an arkosic composition at the top, laminated 0 TuffZirc Age =421.9 +5.2 -5.0 Ma 380 TuffZirc Age =4159 +6.4 -6.7 Ma | ihe C. postwoschmidti to A. arcs
extraction and U/Pb radiometric isotopic analyses. These data provide age constraints and fissile strata, to a reworked and contorted nodular layer (95% conf, from coherent group of 35) ] (87.8% conf, from coherent group of 4) | oot al sona \ Cape Breton Island
for e.:ach of these layers an‘d dete@ines if; BHB B’ 1s truly .a neW layer or 1f the along the bottom. Samples: NPQ23-005, NPQ23-013, Figure 8. Concordia age weighted mean plot of BHB-C (NPQ24-002) and BHB- Fpoch Age) o Concordia]  Figure 11. A generalized terrane map of New England and the easternmost
stratigraphy of these bentonites at this locality was incorrectly identified and needs to NPQ23-014 B’ (NPQ24-003). Each box encompasses 2 standard deviation error, the red boxes stage oroaont Sonaon — INotel joos (Ma)|  Canadian provinces after the Acadian orogeny!!”). Along the Avalonia - Ganderia
‘ ‘ ’ ’ ’ mark the overlap age within specified confidence interval. BHB-B’ reports an T T - - : . At
be rer1sed. With these.dates and g.eocheml.cal data, correlat.lon across state borders 1s Sl s e s (1) wies falen i fhe bre oF O 4]31 9g+5 s ll\o/la e ey v acrolgs s a1a- ) Pedavis gilberts S boundary, Vqlcanlcs relating to .subductlon slab delfdmmatlon and breakoff
possible and can provide further information towards finding the source(s) of these gt ag ' el 0 > - = < resulted creating the coastal volcanic belt throughout Maine, New Brunswick, and
the lowermost bench near the contact between the R4 total les. BHB-C £415.9 +6.4/-6.7 M h -
0 Additionallv. th te of sedi taf; £ the Helderb I ¢ b . total samples. reports an average age o : : : a within an Masaraella pandora Cape Breton Island(®]
ayers.‘ 1itionally, the rate of se ‘1men ation ot the Helder é:rg imestones can | € LaVale and Jersey Shore members, just below 87.8% confidence interval across 4 of 66 total samples. 414- Trovrodoliondes Farschon Peri-Gondwanan
determined based off the age constraints of the BHBs and the thickness of the material BHB-B, and above and below BHB-C. BHR.B" BHB.C <z1: “Tncyrodellordes rigonicis Figure 12. A generalized o LateGEr)ngqfian arranes
between those layers. From these dates, sedimentation rates, previous geochemical (Photo of Lochkovian Lanea omoalphal'4), 35 © 5 - 1154 Z | 5 = | _dneyrodelloides eleanorae E tectonic diagram of the Silurian— Group IV P Theic
data, and interstate correlations, 1t provides a clearer image of the tectonic history present in samples) 20 _§~42 I Ma z ~415 Ma 965 Ma ~1487 Ma |’ g 'E E AT e | Acadian orogeny in the
impacting the region. 4 Conodont Sample — BHB.C g . 4 | | % e g .4%_ Ancyrodelloides eoeleanorae _§ _; ﬁ‘ppaigchlans.l 1\./IOUIITEIIDCS1
B 25 —+ < QO = Q Ancyrodelloides carlsi = < epicting 1lurian an
: . BHB-B’ o < = >~ 1S S o Lo, O Delaminati
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BaCkground and GeOlOglc Settlng E LE — BHBB §' E E 4177 ?ﬁ Caudicriudus Postwoschmidti g N resulting from SubduCting & breakoft
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Figure 1. NeW Paris 2 'E g ; Mandata Shale Mbr- 10 & g g_ 418 LCS M bl'eakOfﬂB].
Limestone Quarry located b ﬁ 6 °© Corriganville Ls. < 1 % Caudicriodus hesperius . .
in southwestern PA. 2 E g New Creel Ls. > T ~1146 Ma = £ Discussion
Depicted is the upper - 5 0 - A 0 | o H 2 . . .
beneh after the retirement % E LaVale Mbr: 0 500 1000 1500 2000 2500 3000Ma 0 500 1000 1500 2000 Ma 7 QE e Previous Stlldles[l_6] haVe ShOWIl that the BHBs haVe a relatl()n to the onset Of the
of the Quarry = .3 4201 < ~ Oulodus elegans detortus |2 E Acadian orogeny.
Methods ' . S 3 Figure 9. Relative probability plot of BHB-C (NPQ24-002) and BHB-B’ % = & . B.HB—B’ .shows signiﬁgant ipherited signat.ures, possibly from detri.tal material,
+ Field Work 2 T E (NPQ24-003) showing age trends within the concordia ages and representative 114 =12 bioturbation, or depo§1t1opal 1nﬂu§nces leading to a lower conﬁdence 1n the age.
. U/Ph awes acauired S. = Jersey Shore Mbr: sample count (red trendline) overlying a zircon age distribution histogram (blue). E ~ o  The Conodont. zonation lies Wlthm.the oyerlap of both the radiometric dates, and
- by C A—gID—TI%/IS v BHB-C shows an overwhelming trend of ~421 Ma. BHB-B’ shows a hlgh t‘t Ozarkodina eosteinhornensis § from the location of the Samplesaolt 1S. p9551ble to .reﬁne the ages of the BHB:s.
Y lvsis th h . . . . . - . probability of ~415 Ma with inherited signatures. The trends within this sample 4224 3 - s.1. Interval Zone | «| © Comparing the petrogenetic discrimination diagrams of the BHBs to both
aI.la YS1S .roug Flgure 3. MOdlﬁed ChrOHOStratlgfaphIC COlumn and New Paris Quarry ShOWlng the benCheS are not as stron due to the diStributiOn Of data thrOu h()ut the hiStO ram. A ~ a Appalaehian teetonie roups and New Brunswiek Voleanie Centers) a trend of post_
ZirChron in i g g g - < . e s
of the quarry, BHB layers, and Conodont Sampling (Coughenour unpub. data, 2025) collisional volcanic arcs can be seen.
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* In the Pridol1 stage of the Silurian, the Salinic orogeny (the accretion of Ganderia

Major, MillOl', and Trace Geochemistry along the Laurentian margin) resulted in volcanic activity within the Ganderian
terrane just before the Acadian orogeny began in maritime Canadal’-8], having the

New Paris Quarry 1s a retired open-pit mining operation situated along the

northwest limb of the Deer Park anticline in the Eastern portion of the Allegheny 10,000 e NPOP00 oo PO ORI . potential to be a source of these bentonites.
Plat E d in the hichwall is the boundarv bet th Siluti d - Q23: —#-NPQ23: Q23: Q23: Figure 6. Trace element data . . : . : : .
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: : : oy 16 T i Q23: Q23: Q23: Q23: 1000 |— L COLG plotted granitic petrogenetic " : : L :
lower Devonian (~420 Ma), shallow marine, Helderberg limestones. Within @ BHB-C 1.000 = syn-COLG pos discrimination diagrams('2 to maritime Canada and with upper New England resulting significant volcanic
. . . . . . N D BHB-B' : - . . . . . . X
these limestones, three bentonite layers had been previously identified: Bald Hill %14 1 “, Boipg — : / Q8 N determine the origins of the activity having the potential of being the magmatic source of these bentonites.
: : : : : 9 ) ' - I\ B
Bentonite A (BHB-A), Bald Hill Bentonite B (BHB-B), and Bald Hill Bentonite C g [ a % & - A : ash and compare to known C lusi
: : : : : : 12 + %, % Q 100 = v - o oal13] onciusions
(BHB-C)!!. Last year at this location, Bald Hill Bentonite B, Bald Hill Bentonite C,  + FOIDITE e, % <2 : 100 tectonlct settings . thée
. . . . @ P A — = n —_ < represents - . . Cq . .o .
and another previously unknown ash layer classified as Bentonite B’ were described. Q0 % ° % [= ‘2“ - ° E r Gfe en  represents BHB—B', * Inherited signatures within BHB-C show that the melt possibly originated in an
. .. . . 2 <, TRACHYTE -+ \ \ x - 5 . . .
The volcanic activity responsible for the deposition of these ash layers are thought to & %, A & RAYOLITE =~ 10 s o = pa S L d Red sionifi BHB- old crust where 1t absorbed discordant zircons
~ %2 & 23 ol v T o an C S1ZN1T1CS ,
. . L : : . 8 + Y 2, ~ - \ = = x he kn : * New ages are presented for BHB-C (415.9 +6.4/-6.7 Ma) and BHB-B’ (421.9
originate from collisional volcanic island arcs, possibly related to the earliest onset of & EA( 5\ _— S 5 @ D C. The own tectonic . . . s
. 11-6] .. S BASANITE 25 @ ~ ;A O , 0 settines are represented as the +5.2/-5.0 Ma), with the conodont biostratigraphy, the ages have the possibility to
the Acadian orogeny or the end of the Salinic orogeny of New England and ¢ | ® 28w = / = . O A Group V g p be refined further
itime Canada b 440 and 421 Mal’8], both of which resulted in volcanic = “BASA - / - O Group IV groups. The group closely . . .
maritime Canada between an at”®, both ol which resulted in volcanic 3 P i O - VAG . Qu v Group Il olated to the BHBs are « Based on geochemical trends, ages, and tectonic activity, the origin for these
activity in the Devonianl!-®], The paleogeographic history of New Paris Quarry is that i 4T i} > % - 0 T T T S SO SO R - . Eg"r‘;t‘f; ||| Group IV (late Silurian bentonites lies in northern Appalachia, northern New England, or maritime
. . . s 72 < < <SS O = o= . v B 29 .
of a shallow marine extension of the Iapetus Ocean after the Taconic orogeny (450 3, o z S > = SEmE - 7 = SR ESR--"E 7 Z N UE) AER™ < 3 N subduction and slab breakoff) Canada
- L T = = = g .
Ma) created the Appalachian basin. Bald Hill Bentonite A (not exposed at this localit S 2% ~ w0 and V (early Devonian et
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Bentonite C been speculated to be around 417 Mal4], making 1t unlikely that the Total Silica Cone. (Si02%) £ DLRLL) I LR 22 ‘ JRRLELT Figure 7. Trace element d[zitzz]t This project was funded through the Presidential Mentorship Grant
. . . : .. . 0 : ) .
Taconic orogeny (~450 Ma) is responsible for their deposition. . . . . 5 1000 - plotted . granitic ’\f;r Fall 21(31251_Lhr01t1gh the Unhverstlltly ?{f %ttsblérﬁgh at CJohnEtown.
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