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Enc Charles Prosh (18957-2013) was a respected Canadian paleontologist and geologist well known for his many years of service
1o the government of Nunavul in the fields ol mineral exploration and mining. Less widely known is his still mostly unpublished
Ph.D. research on the Early Devonian reef knolls of the Disappointment Bay Formation on Lowther Island, B0 km SW of Resolute,
Cornwallis Island. Because of the relative inaccessibility of the area and because Early Devonian reefs are globally uncommon,
the results of his 1882-1984 field investigations of Lowther and Young Islands are of especial significance and worthy of further
attention,

During the Early Emsian, Lowther Island was part of a protected, tropical marine, shallow-shelf embayment receiving limited input
of clastic sediments from arid lands nearby. A deepening ocean basin lay loward Young Island, some 35 km 1o the southwesl
where the Disappointment Bay Formation consists only of a few meters of grey-black calcareous mudstone containing the
chemoautotrophic solemyid bivalve, Acharax.

On Lowther Island the Disappointment Bay consists of upward shoaling limestones and dolomites up to 80 m thick, the upper 50
m of which crop out as exhumed reef knolls. Lying disconformably above a sequence of redbeds, the Disappointmenl Bay
preserves a vertical succession of carbonate facies representing the growth and senescence in of a reef knoll complex in
response 10 passive sedimentary shoaling. Nucleating on brachiopod aggregations, the vertical facies succession is as follows:
F1) a basal stromatactis-rich dark mudslone-lo-wackeslone (~5 m); F2) an algally bound wackestone (20-30 m) with a laleral
sublacies consisting of steeply dipping beds of reef-marginal, bioclastic, spill-over debris; F3) a dolomitic, stromaloporoid-tabulate
coral framestone-to-rudstone (10-15 m); and F4) dolomitized crinoidal grainstone (<5m). Dolomitization, confined to F4 and the
upper parl of F3, is of the burial slage, partially penelrative lype, affecting the reel peripherias bul nol their cores.

In addition to calcareous algae, siromaltoporoids and tabulate corals, portions of the reel succession contain diverse shelly faunas,
mostly of Old World paleobiogeographic affinities, dominated notably by brachiopods (32 species) and gastropods (30+ species).
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Purpose

» Give homage to Eric Charles Prosh (dec'd.),
his career and contributions to Canadian

geoscience.

 Promote awareness and renewed interest of
his mostly unpublished 1980's field studies of
the Early Devonian reef knolls of Lowther
Island, Nunavut Territory, Canada.

e Comment on my own connection to Eric
and his research.

Enc Prosh



ERIC CHARLES PROSH (1957-2013)

Canadian paleontologist, geologist
and civil servant

* Ph.D., University of Western Ontario, 1989
» Post-doctorate study, McGill Univ.
» Geologist, Geological Survey of Canada.

» Geologist, Spectral International, Inc.,
Arvada, CO

* Director of Minerals and Petroleum Resources,
Department of Economic Development and
Transportation, Nunavut, Canada (2006—-2013)
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Eric Prosh
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From: Northem Mining News, 6(8): Aug., 2013

2015 presentation, Annual Eric Prosh Memorial
Government/Organization Award (for resource
development and management) to Hamlet of Arviat
(Nunavut Mining Symposium, Apr 4-7, 2016)




Eric Charles Prosh: Research Highlights:

* PROSH, E. C. 1987. A Lower Devonian ammonoid, Mimagoniatites nearcticus n. sp. from the
Canadian Arctic. Journal of Paleontology, 61(5): 974-981.

* PROSH, E. C, K. A. LESACK, and U. MAYR. 1988. Devonian stratigraphy  of northwestern
Devon Island, District of Franklin. Current Research. Part  D. Geological Survey of
Canada, Paper 88-ID:1-10.

—> ¢ PROSH, E. C. 1989. A Lower Devonian Reef Sequence and
Fauna, Disappointment Bay Formation, Canadian Arctic

Islands. (Unpublished Ph.D. dissertation, University of Western
Onftario.)

e BAILEY, J. B. and PROSH. 1990. The oldest solemyas: An occurrence of a new submodern
species of Solemya Lamarck in the Lower Devonian of Arctic Canada. Absiracts with

Programs, 24" Annual Meeting of the North-Central Section of the Geological Society
of America, April 26-27, Macomb, IL

* PROSH, E. C. 1990. Lower Devonian reefs, Disappointment Bay Formation, Arcfic Islands.
Abstracts and Program, 1990 Canadian Society of Petroleum Geologists Convention,
May 27-30, 1990, Calgary. Bulletfin of Canadian Petroleum Geologists, 38(1):177.

* PROSH, E. C., and C. W, STEARN. 1993. Early Devonian age of the Deitroit River Group,
inferred from Arctic stromatoporoids. Canadian Journal of Earth Sciences, 30: 2465-2474.

* PROSH, E. C., and C. W. STEARN. 1994. Stromatoporoids from the Lower Devonian (Emsian)
of Arctic Canada. Bulletins of American Paleontology, 109(349):1-66.



My interest. The clam connection!

My research specialties include Devonian and Carboniferous bivalves. Examples:

« BAILEY, J. B. 1983. Middle Devonian Bivalvia from the Solsville Member (Marcellus Formation),
Central New York State. Bulletin of the American Museum of Natural History, 173(3):193-326.

« BAILEY, J. B. 2011. Paleobiology, palececology, and systematics of Solemyidae (Mollusca:
Bivalvia: Protobranchia) from the Mazon Creek Lagerstatte, Pennsylvanian of lllinois.

Bulletins of American Paleontology, 382:1-74.

Bailey/Prosh collaboration began in the late 1980's.

o BAILEY, J.B. & E. C. PROSH. 1990. The oldest solemyas: An occumrence of a new
submodern species of Solemya Lamarck in the Lower Devonian of Arctic
Canada. Abstracts with Programs, 24™ Annual Meeting of the North-Central
Section of the Geological Society of America, April 26-27, Macomb, IL

 BAILEY, J. B. and E.C. PROSH (in preparation). New Bivalvia (Mollusca)
from the Lower Devonian (Emsian) Disappointment Bay Formation,

Young and Lowther Islands, Nunavut Territory, Canada.
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Resolute, Cornwallis Island:
Base of Operations

(Population: 229)




Lowther Island

Griffith Island

Barrow Strait

Young Island

Image Landsat

Data SI0, NOAA, U.S. Navy, NGA, GEBCO GOOS[E_" ed ['th



D Disappointment Bay
i sl Bt et k=1 FOAMAIoN In Time and space

Gvotan | mupene [ E[Emm=l * Polygnathus inversus conodont biozone:
4| Lower Devonian (Emsian)

* Brachiopod fauna (Johnson, 1975):
Lower Devonian (Emsian)

Eifelian

* | ower and Middle Devonian Faunal
Zone studies of Raasch (1982)

e Low paleolatitude (equatorial)

ooy ¢ - , * Global sea level low. Reefs rare prior
== " | to a eustatic sea-level rise (Smith, 1985)

Early Devonian 390 Ma
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Lower Devonian

Lithofacies
(after Johnson, 1975)

e Reefs at Lowther located in a
shallow shelf embayment
near a tropical, arid shoreline,
with deepening water to the
southwest toward Young
Island.

JOHNSON, J. C. 1975. Late Eary Devonian
Brachicpods from the Disappointment Bay
Formation, Lowther lsland, Arctic Canada.

Joumnal of Paleontology, 49(6):947-978.
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Total species biodiversity
reef and inferreef combined)

Lowther and Young Islands,
Disappointment Bay Fm.

Highest species diversity:
Biodiversity,

* Brachiopods (31 sp} (Johnson, 1975) Disappointment
» Gastropods (30+ sp) (Prosh, unpub.) Bay Formation
* Calc. algae (11 sp) (Prosh, unpub.) Lownthiar asd
*» Conodonts (9 sp) (Prosh. unpub.)

* Bivalves (8 sp) (Bailey & Prosh, unpub.) YOl Satios.
e Tentaculitids (8 sp) (Prosh, unpub.)

* Tabulate corals (8 sp) (eic.)
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Eclectic paleobiogeographic affinites:

* Brachiopods: Old World Realm (N. Urals),
Nevada Province (E. Americas Realm) (Johnson, 1975)

» Gastropods cf. W. Canada Province of the
Old World Realm; also Farewell Terrane, Alaska
(Fryda et al., 2002; Fryda & Blodgett, 2008)

Trilobites
Hyolithids

JOHNSON, J. C. 1975. Late Eary Devonian Brachiopods from the
Disappointment Bay Formation, Lowther Isiand.Arctic Canada.

J. Paleont,, 49(6):947-978.

Brachiopods
Gastropods
Calcareous algae
Conodonts
Tentaculitids
Tabulate corals
Sponges/stromatop.
Ammonoids
Bactritoids
Rugose corals
Scaphopods

FRYDA, F.. R BLODGETT & A. LENZ. 2002. New Early Devonian
Gastropods from...Roval Creek area, Yukon Temitory.

Canada. J. Paleont., 76(2):246-255. )
Invertebrate (and algal) Biota

FRYDA, F. & R. BLODGETT, 2008, Paleobicgeographic affinities of
Emsian (late Early Devonian gastropods from Farewell terrane,

west-central Alaska. Geol. Soc. Am. Sp. Paper, 442:107-120.




Early Devonian (390 Ma)

Early Devonian Paleomaps

Biogeographic relations of
study area to faunal realms:
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Early Devonian (Pragian) terranes

* Old World Realm . Partlesuc
e FEastern Americas Realm

* Alaska Farewell Realm

From: TORSBVIK, T. H. A R. COCKS. 2013 New global palasogaographe reconatrucions Ior the darly Palsarnes and thesr genaralson, p. G=24
I Marpor, D. A, T. & Dorvais, T, (acs) 2013, Esrly Palssoroic Ringpography and Palsenpengraphy. Geolegicsl Dociety, London, Mamobre, 30, =24




THORSTEINSSON, R. 1986. Geology of Cornwallis Island and
neighboring smaller islands, District of Franklin, Northwest
Teritories. Geological Survey of Canada Map 1626A

From: Thorsteinsson, R. 1986. e

Geology of Cornwallis Island and ¥, ’_ 4 LﬂWthEl' ISIand
neighbaoring smaller islands, At '’

Distnict of Franklin, Northwest

lermitories. Geol. Sune. Canada

Map 16264

Barlow Inlet Fm.

Unnamed fm.

CLIA TERMAR Y
FLEMITOCENE AMD FECENT

Tl T QRO A SRR Dl RS TRRY
[#] (PP Dy R ey (R T B
T mT el Ty |

B S E R LR T L T
i M O R e Al

LSRR Oy il
D|5.']ppﬂlntma nt Bﬂ? Fm. | | CHSASREN T A F PO TES it

Central Outcrop Balt DOB | s Smesis siiis ihan taviievie

1 | CEREETEaRE Es gwpeRe 0 N e Sid d

BILLWRLAN AND DEVOMIAN
- " RIFFER DA LILAN AMF | [T e R
Gourdoau

e O P P ORLLE TN  reafors sl
Fomit G B R ) R 1d [0 o pae Rlors 6

Kilometres & 0 12

18
—__ E—— | ]




Disappointment Bay Formation: ’//x ’} unnamed fm.
Correlation of Stratigraphic Sections and Young 7 AR (dolomite with anhydrite)
. ol
/

and Lowther Islands (not to relative scale)
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(after Prosh, 1989, unpublished)
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Lowther Island Vertical Stacked Lowther Reef Facies

STAGE 1 - nucleation

Nodular bedding

C. Nodular-bedded lime wackestone with reef nucleation on

@< Brachiopods
brachiopod bioherms (e.g., Elythyna transversa)

M, Stromatactis
B. Tentaculite marker horizon (reef base) ZZ=Algal crusts
A. Silty, unfossilferous, laminated lime mudstones and wackestones A svamaocroc
(quiescent background deposition in moderately deep water) %ﬁm'am corals

%ﬂg Crinoids

(After Prosh, 1989, unpublished)




STAGE 2 - Reef Facies1

sfromatactis

(After Prosh, 1989, unpublished)

FACIES 1 : ~ 5m. Basal stromatactis-rich dark mudstone-to-wackestone, nodular

bedded.

* Analogous to classical carbonate “mud mounds” interpreted as quiet, deep-
marine basin deposition, possibly hypoxic conditions beneath photic zone.

(e.g., Ordovician of Sweden; Devonian of Ausiralia, Carboniferous, UK; Emisan of Morocco )
(Bathurst, 1980; Riding, 2002; Aitken et al., 2002).

* Possible microbial/algal precursors to stromatactis
* Mud mounds and reef growth initiated by a eustatic sea-level rise (Smith, 1985)

@< Brachiopods

ng,e. Stromatactis

======Algal crusts

(r@-})ﬂtmmatnpumlds
% Tabulate corals

ffg% Crinoids




STAGE 3 - lower Reef Facies 2

<2 Brachiopods
Ml Stromatactis

Lower FACIES 2: Algally bound wackestone (20-30 m) with =5 Algal crusts
abundant fibrous calcite after non-skeletal algae and inclusions of AL R
skeletal algae (e.g.. Renaicis). B rabutate corais

%@ Crinoids

(After Prosh, 1989, unpublished)



STAGE 4 - Reef Facies 2 & 2A

Lower FACIES 2 continues.

FACIES 2A: Lateral subfacies consisting of steeply dipping beds of reef
marginal, bioclastic spill-over debris. Gravity-induced detachment with fissure

H 1 * n
fills (i.e., “neptunian dykes"). (After Prosh, 1989, unpublished)




STAGE 5 - upper Reef Facies 2

@ <? Brachiopods
M, Stromatactis

Upper FACIES 2: Algally bound wackestone with R fioad oruae
tabulate corals (Alveolites, Favosites, etc.) ) |
=\ ) Stromatoporoids

% Tabulate corals

I:jl ) i
%% Crinoids

(After Prosh, 1989, unpublished)




STAGE 6 - Reef Facies 3
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FACIES 3: ~10-15 m. Dolomitic stromatoporoid-tabulate coral = ——
framestone-to-rudstone "
» Stromatoporoids: Salairella, Clathrodyction (g’gs TR

* Tabulate corals: Alveolites, Favosites)

%% Crinoids
(After Prosh, 1989, unpublished)
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* Sandy dolomite/quartz sandstone forms a transitional boundary into overlying
unnamed formation.

* Dolomitization (confined to F3 and upper F3 is of the burial stage, partially
penetrative type, affecting reef peripheries but not their cores.




Quick Tour:
Unpublished reef knoll photos,
Disappointment Bay Fm.,
Central outcrop belt,
Lowther Island




Field assistant

Looking E-SE

Exhumed Reef Knolls, R1 & R2
Lowther Island. Disappointment
BCIY Formation (photos by Prosh, 1989)

(Blue arrow = field assistant)
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100 m (Length) x 20 m (Height). Dolomitized with relict structures.




- Looking W-NW.
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150 m (L) x 20 m (H). Lower (F1/F2) reef facies; locally dolomitized.

Exhumed Reef Knoll, R3
Lowther Island, Disappointment
Bay Formation (photos by Prosh,1989)
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Exhumed Reef Knoll, R4
Lowther Island, Disappointment RS ot
Bay Formation (photos by Prosh,1989) ERE i T -
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Lowest (F1) reef facies exposure.

Lowther Island, Disappointment
Bay Formation (photos by Prosh,1989)




field assistant
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40 m (L). Severely denuded. Lowest (F1) reef facies exposure.

Exhumed Reef Knoll e : v e ——
Lowther Island, Disappointment et mﬁg' SE‘“ e
Bay Formation (photos by Prosh,1989) : e

Field relations of two largest reef knolls, R7 and R8.



Aerial view looking E

300 m (L) x 30 m (H). Largest and most intact reef. Upper Disap-
pointment Bay Fm. draped by overlying unnamed fm.

field assistant

Exhumed Reef Knoll, R7,Lowther
Island, Disappointment Bay
-~ Formation (photos by Prosh,1989)




field assistant

250 m (L) x 25 m (H). Second largest, mosily infact reef. Upper
Disappointment. Bay Fm. draped by overlying unnamed fm.

Exhumed Reef Knolls R8 & R10,
Lowther Island, Disappointment

Bay Formation (photos by Prosh,1989) 50 m (L) x 15 m (H). Upper reef remnant. Well-preserved,
undolomitized.

Aerial ﬂew'ﬂiﬂﬁﬁﬂ-lHE | i \



Partially exhumed brachiopod
bioherm near base of reef core

Exhumed Reef Knoll R10,  steeply dipping, _ AR R ey |
well-bedded reef- “ R o i A e MR e R
L{?WThe'r .ISIGnd' flank debris, i.e. i, -'-,'.. £ rlp. h-*hf 1-“’:—*~ o : & “: ‘%
Disappointment Bay Fm. F2A lateral subfacies - ld MR~ 5 R R
(photos by Prosh,1989) - Looking E R R S e, St 1Y o A b
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