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BACKGROUND

Foraminifers aresingle el | ed organisms that have |ived
Cambrian Period 500 million years ago. Aggl
by cementing sand grains or other objects together with organic material. Many species have
uniquely shaped tests that make it possible to date the rocks in which they are found. The specie
imaged on plates (19) are between 426 and 415 million years old. They lived along a Late
Silurian shelf sea bordering the Oklahoma Aulacogen (Fig. 1).

Foraminifers within the Clagglonothalameaare defined by their tendency to construct single
chambered tests. However, the Paleo&tinothalamidgeneraSorostomasphaerand
Webbinelloidegroduced tests composed of multiple chambgikhalevich 1995 hypothesized

the apparent colonies 8brosphaerand\Webbinelloideavere primitive pseudahambered
pseudocoloniatests produced within individual foraminifers. However, this hypothesis can be
revisited given the large number and morphological varie§yoodstomasphaerand
Webbinelloideaests found in the Henryhouse and Haragan Formations. These tests are
constructed of chambers of equal size that are generally not centrally ordacimadbers are
deposited as strings, attached mats, or free ellipsoids. Importantly, the chamber apertures of
SorostomasphaerandWebbinelloideawherever they are visible, always point outward away
from the other chambers. The simplest explanation for this growth pattern is that the tests of
Sorostomasphaerand\Webbinelloideare colonies of individuals with fused agglutinated walls.
Colonial lifestyles are welllocumented for both singlend multicellular organisms such as
bacteria, algae, corals, graptolites, siphonophores, etc. Genetically identical foraminifers living 4 . : |
alongside one another cooperatively would fit the biological understanding of a colony (Hiebert e . bicts. 4 L ¥ ' ' e & b &
al 2020). The record of these Oklahoma stratigraphic sections is notable because no other site in B s ' : ' w.. -y,
the world has yielded such an abundance and diversity of colonial foraminifers.
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Plate 3:1-31 Morphological group SM.. 40-43, 4855 Morphological group SM. 58-62, 6570 Morphological group SC1L H77
349AA 2, 5,4243Ca2 55 H77 349AC4 H77 349A6, 109-10 7A7-8, 159-10 8A9, 27, 29, 3®-10 1011, 21DW62512-13H77
349AA 14, 25, 3436 DW624 16, 239-10 11B17H77 34418 H77 345A19, 48, 53549-10 1220H77 349A22H77 34524, 28, 37
38DW62326 H77 349B30, 45Hickory Creek 181 H77 343339-10 5399-10 8409-10 9B419-10 9A44GYC 3646 DW611A
47DW611AA499-10 9509-10 1151 9-10 1352 Ca2 525%6, 64DW61357 DW1258 H77 340A59H77 339A60H77 33861, 67
68H77 336A62, 66, 7(ODW62263DW1165H77 34169 H77 337A.

Plate 1:1-8 Morphological group B110-11 Morphological group B216-19 Morphological group B333-41 Morphological group
SB.1, 14DW6242 9-10 83 H77 3454, 9Ca2 52%, 7, 19H77 3436 9-10 9A8 DW62310H77 35411 H77 355129-10 1013 H77
34815 Ca2 54816-18H77 349C20H77 35021 H77 350A22H77 349B23H77 34124 H77 35325, 28H77 349C26 H77 349A27
DW620C29-30H77 349CC31DW620B329-10 433-35, 4243DW62236-39H77 337A40-41H77 334.

Plate 22-6, 11-13 Morphological group SM. 15 An example of morphological group SA 24-34 Morphological group SM.. 1
H77 3372, 4H77 345A3, 9, 11, 2627, 3233 H77 349B5 H77 3496 DW6137 H77 3518 H77 33410, 14, 24477 336A12, 28
H77 349AA13 Ca2 54815H77 35416 H77 33317, 19H77 35218, 20Hickory Creek 121H77 35522 DW625239-10 7A25,
29, 31H77 349AC30, 34Ca2 550

ABSTRACT

The Ludlow and Pridoli Henryhouse Formation (Hunton Group, Silurian) in the Arbuckle
Mountains and Lawrence Uplift of soutientral Oklahoma consists of argillaceauasckestone

and mudstone with some beds of skelatatkestoneand packstone. The Henryhouse Formation
contains foraminifers that have never been systematically described. This work characterizes
colonial agglutinated foraminifers found in samples originally collected for conodont study from
the Henryhouse Formation and the lower 2.5 meters of the Haragan Formation. The foraminifers
were deposited alongside stratigraphically significant conodont species, establishing their relative
age. These specimens are notable for their colonial lifestyle, which is unusual among
foraminifers. Colonial species belonging to the geBa®stomasphaerandWebbinelloidea

have been observed in seveadcut andutcrop localities: Highway 77, Dougherty West, Ca2, 9
10, P1, Hickory Creek, and Goddard Youth Camp. The most complete lithological and faunal
sequence comes from the Section Highway 77, in wlmlostomasphaerand Webbinelloidea

are especially abundant in an interval from Units20§samples 336849CC which belong to

the conodont zonegdzarkodinacrispa, Oz.eosteinhornensjsandOuloduselegansdetort).

Colonial individuals increase their chamber size within this interval, especially evident in the
genusSorostomasphaerdn Units 2021 (the top 2.8 meters of the Henryhouse at Section

Highway 77)Webbinelloideaspecies exhibit strings of increasingly boxy chambers. This
morphological transition culminates in the Haragan Formation with the appearance of rectangular
tests like those defined as the gembgkammingDunn 1942). In this work the colonial

foraminifers from this interval are illustrated and changes in test morphologies analyzed.
Information provided by foraminiferal assemblages such as these may prove useful in future
Silurian biostratigraphy or paleoenvironmental characterization.

Plate 6:7-33 Morphological group WTL. 34-35, 3858 Morpological group WT-2. 1, 3H77 349A2, 6, 20, 5253, 55H77 350B4
H77 350XA5, 1213H77 349B7-8, 38, 40H77 350A9 H77 349CCl0, 21H77 350AA11, 19H77 35014 H77 349D15, 2426, 33,
36H77 35417H77 349C18H77 34722, 32, 34, 37, 48177 35223 H77 35127-28, 30, 39, 43, 50, 538H77 35329H77 34831,
56 H77 350C41 Ca2 54842, 4447H77 35635, 48, 51H77 355

Plate 4:1-5 Morphological group SC-10, 1420, 25Morphological group SW26-42 Morphological group WM. 43-60
Morphological group WML. 1-2 H77 341A3, 56H77 340A4 H77 3385, 22, 29DW6226, 8H77 3467, 33H77 346A9 H77 350AA
10H77 350A11, 3435, 41, 57-10 1212, 599-10 1013-14, 25, 52DW62415-17H77 34318, 20Ca2 55019, 37H77 34221 H77
348A23H77 34524, 48499-10 6A26 H77 336A27H77 34128 H77 349AC30-31, 44H77 348A32H77 349A36 H77 347A38,
479-10 939, 469-10 9A409-10 9B42, 60H77 34443 H77 34845, 589-10 11509-10 651 9-10 553 DW62354 H77 345559-10

Plate 5:1-20 Morphological group WML. 24-76 Morphological group WM. 1, 36, 46, 4849, 51, 60, 63-10 122 9-10 113 H77
3484 9-10 105, 77, 79-10 7A6, 379-10 9A7, 13H77 3419, 55, 739-10 11B10H77 338A11, 4142, 66, 78, 8®-10 912, 1517,
35, 4345DW62414, 7172, 76H77 349B18-19, 26, 40, 47, 56, 58, a2 5480, 69Ca2 52521 Ca2 552 H77 34923, 39H77
349AC24H77 34325H77 342A27-28, 749-10 829, 52, 64, 68477 345309-10 1031-33DW62334DW62538, 57, 65, 75177
349AA 50, 619-10 1353, 679-10 9B54 H77 34859 H77 340A62 H77 348A.

LOCALITIES

Highway 77

13.
= | LAWRENCE '
P JUPLIFT ===
’ &, S | ‘\
Pontotoc N !
( !OLD HUNTON
AL T— L. yrownsiE
| Dougherty oA i . e [O
. = West 1 Q I &
: @ ) e Johnston . e

ALY 3 \\ MILL CREEK . o -

@ & avy,  BROMIDE
. Y(m(l(/ur(] ) (O g WAPANUCKA
! Youth i sy ™~
4 u N S

ARBUCKLE
% MOUNTAINS

LN
» R,

Hickory 3 S———

Creek yooprorp Cal

Figure 1.A - Map of southern Oklahoma showing the Hunton Group outcrop belt as thin shaded grey patches. The asterisks
in red circles show the locations of five sampled sections in the Arbuckle Mountains. Sedttbbas®P1 are located to

the northeast in the Lawrence Uplift within the small red rectangle (modified from Barrick et al. RO pgional

tectonic features during the Paleozoic, showing the study area position along the Oklahoma Aulacogen (after Barrick et al.Plate 7: Selected specimens shown at greater magnificaliéfis/ 3462 DW6133 DW611AA 4 GYC365DW116 H77 340A7
H77 3448 H77 3439 9-10 1110-12, 16, 20, 2827 9-10 121314, 18Ca2 52515, 19Ca2 55017, 22H77 343219-10 9A23H77 346

2010). 24H77 34828 Ca2 51529H77 35330H77 350B31, 34H77 35232 H77 35433H77 351.

Plate 8: Reflected and transmitted light imade6, 9 AttachedWebbinelloideaolonies feature hemispherical and boxy chambers Plate 9: Scanning Electron Microscope images of assorted colonial morpholegie. 1112, 14Round ancellipsoidally
with thicker walls composed of coarser grains. The boundaries between chambers walls are often visible in transmit@dlight. chamberedSorostomasphaer&-8 Coarsegrained more looselgttached chambers @iebbinelloide@10, 13, 1517 Attached
11 FreeSorostomasphaemlonies feature spherical chambers composed of finer grains. Apertures were visible in specimens 2, 5, 6hemispherical or boxy chambers\WEbbinelloideal 9-10 11A2-39-10 84 P1 B115-8 9-10 11A9, 139-10 13109-10 9B11
8, and 10. The walls between chambers are without hbi2s511 Section 910, sample 113 Section 910, sample 11A. Hickory Creek 12129-10 11A14DW 611AA 159-10 616 Ca2 50617 9-10 11A.

LATE SILURIAN (LUDLOW, PRIDOLI) AND EARLIEST DEVONIAN (LOCHKOVIAN) COLONIAL AGGLUTINATED FORAMINIFERA OF THE HENRYH
AND HARAGAN FORMATIONS, ARBUCKLE MOUNTAINS, OKLAHOMA
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STRATIGRAPHIC SECTIONS AND MORPHOLOGICAL DISTRIBUTION:
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Figure 2. Stratigraphic column of section Highway 77 (left, units after Stanley 2001, conodont information from Baiielppadl992 and recent communications
with Barrick). Generic identifications (middle) were determined according to chamber shape and grain size. Morpholqug¢ebbtdare subgeneric divisions based
upon shared characteristics sucltlaamber size and shape, chamber number, chamber arrangement within the colony, and wall thickia@sseteral assemblages
(A-H, right) are ceoccurrences of these morphological groups specific to restricted intervals at Section Highway 77.

DISCUSSION

Colonial morphologies are uncommon in the lower units of Section Highway 77, however, this pattern changes in Unit ¥6.&wlaial tests are especially

abundant within Units 123, totaling 36225 tests per two kg rock sample. In Units 15 and 16 most of the colonial specigstbgenusSorostomasphaeréut
from Unit 17 up to Unit 23WWebbinelloide@enerally increases in abundance. CoegramedWebbinelloide@ (morphological groups B&3) are minor
constituents of the colonial fauna throughout but become dominant within a lower diversity interval spanning samples 3@ Catal are notably present in

sample 350B. The major faunal shift between samples 349B and 349CC may be best explained by a shift in sea level. Thermemsioacovered from this
short interval are contemporaneous with the estimated beginning of & and earliest Devoniaflonk Oceanic Event (Spiridonov et al 2020).
Lithofacies of Units 22 and 23 indicate a return to an environment enrichetMetibinelloideand secondar$orostomasphaerédowever, whereas
Sorostomasphaergpecies retain planar and ellipsoidal morphologies of tightly bound colonies, the reridebbgelloidean Units 22 and 23 differ
morphologically from those below, exclusively displaying rectangular and cylindrical strings of chambers. Some speqig=restly eapable of disaggregation
of the colonial strings. In these forms, individual rectangular chambers are observed apart from colonies, they apdegrcalbrpike the holotype of the
genusThekamminaDunn 1942.

Seventeen practical subgeneric colonial morphological groups have been identified based upon characteristics suchsiée arahdiepe, chamber number,
chamber arrangement of the colony, wall thicknesses, and graiiV@béinelloide@ (morphological groups BR3) are attached forms characterized by
especially coarsgrained round chambers loosely attached to one another. The morphological greQps\Widstsimilar tothe described speci&y.
quadripartita(Moreman1933) or perhap®/. tholugMoreman1933). The morphological group W has numerous smaller and more tightly bound chambers
than WMO but is otherwise similar. Morphological group \A2vs similar toWM-1 but exhibits unattached and branching chambers. Group SW features
spherical chambers alongside attached changirrar toWM-1 and WM2. Morphological group WX is a large, rare, and unusually bléepbinelloidea
species. Morphological groups SIASA-2, SB, SC, SMD, SM-1, and SM2 aresimilar toS. multicellaDunn 1942 ané. tricellaMoreman1930, but differ in
numerous respects, including often havirgx2as many chambers as any described species. Grotbekfiibits wide but flat sernbunded chambers attached
in strings with little shared wall between chambers. Group2W¥&presents rectangul@hekammindike chambers.

An analysis of the coccurrences of these morphological groups suggests eight provisional foraminiferal faunal assembésgesdiag to the following
lithological units at the Highway 77 Section: (A): Unit 13; (B): Unit 14; (C): Units 15 to lower Unit 16; (D): Unit 16\aedUmit 17 perhaps including sample
341A; (E): Units 1718; (F): Units 1920 up to and including sample 349B; (G): Upper Unit 20 (sample 349CC and above) antf ()t PInits 2223.

Similar foraminiferal assemblages-&F) can be found in the same vertical distribution at other nearby Henryhouse sectioas 1@ and Dougherty West.
Preliminary observations suggest these foraminifer assemblages vary predictably over this interval in this local eegdos. thh be investigated whether the
assemblages can be used as precise biostratigraphic indicators. In a future work, data on Henryhouse and Haragaasemivimgerdistributions will be
compared against the recordoodstratigraphicallysignificant conodonts. Notably, agglutinated foraminifers are benthic organisms preferring certain
environmental conditioids some assemblages have been observed to thipeaatatular depthskFor this reason, the foraminiferal record deposited at a locality
within any interval is a function not only of evolutionary shifts in the foraminiferal fauna but also of changes in s&oleay, much researcstill remainsto
be done to properly characterize the foraminiferal assemblages of the Ludlow, Pridoli, and Lochkovian.

REFERENCES

BARRICK, J.E. & KLAPPER, G., 1992. Late Siluri&rerly Devonian Conodonts from the Hunton Group (Upper Henryhdim®gan and Boisd 6 ARommations), soutoentral OklahomaOklahoma Geological Survey Bulletit45: 1965.

BARRICK, J. E., KLAPPER, G., KLEFFNER, M. A., and KARLSSON, H. R., 2010. Conodont biostratigraphy and stable deetapstratigraphpf the lower Henryhouse Formatio®drstiarearly Ludfordian, Ludlow, Silurian), southern Oklahoma,
USA. Memoirs of the Association of Australasi@alaeontologists39: 51 70.

DUNN, P. H., 1942. Silurian Foraminifera of the Mississippi Badournal of Paleontologyl6: 317342.

HIEBERT, L. S., SIMPSON, C., & TIOZZO, S., 2020. Coloniality, clonality, and modularity in animals: The elephant in thdooomal of Experimental Zoology Part B: Molecular and Developmental EvoluR6(3): 198211 .

MIKHALEVICH, V. 1., 1995. A new classification of the clagsstrorhizata(Foraminifera).Zoosystematic&ossica 3(2), 161174.

MOREMAN, W. L., 1930. Arenaceous Foraminifera from Ordovician and Silurian Limestones of Oklahwanaal of Paleontology4: 4259.

MOREMAN, W. L., 1933. Arenaceous Foraminifera from the lower Paleozoic Rocks of Oklatioomaal of Paleontology7: 393397.

SPI RI DONOV, A. STANKEVI L, R., GELAS, T. BRAZAUSKAS, A KAMI NSKAS,AIINSAAWRY S TLE I, KI&S ,R AMD.Z iyt résé|BiaBKnuESariat® récor@ sid | DUl A, r
multiscale causal analysis of Pridoli (late Silurian): Implications for global stratigraphy, turnover events, anebirmatéeractions.Gondwana ResearcB6, 222249,

STANLEY, T. M., 2001. Stratigraphy and Facies Relationships of the Hunton Group, Northern Arbuckle Mountains and Lawittn€klalppbma. Oklahoma Geological Survey Guidebook B331



