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a b s t r a c t 

Extensive ichnologic and sedimentologic datasets were gath- 

ered from six localities (Fortune Head, Fortune North, 

Grand Bank Head, Lewin’s Cove, Little Dantzic Cove, and 

Point May) of the Ediacaran–Cambrian Chapel Island Forma- 

tion at Burin Peninsula, southeastern Newfoundland, east- 

ern Canada. 1708.2 m of sedimentary strata were logged at 

a centimeter scale (1:40) using a Jacob staff, in addition to 

11.08 m of strata reported at a millimeter scale (1:1.67). Sed- 

imentary logs focus on: (1) bed geometry; (2) bed thick- 

ness; (3) bed grain size; (4) sandstone/ mudstone ratio; 

and (5) sedimentary structures. For each log, trace-fossil 

datasets were reported, consisting of: (1) bioturbation inten- 

sity in cross-section (1596 data points); (2) bed surface bio- 

turbation intensity (1481 data points); (3) stratigraphic po- 

sition of individual trace fossils; (4) trace-fossil width (3164 

data points); (5) trace-fossil depth (1539 data points); and 

(6) ichnotaxonomic classification (3510 trace fossils identi- 

fied at ichnospecies rank). The datasets are of importance 

to researchers interested in the palaeoecological signals de- 

picted in this classic Ediacaran–Cambrian succession or in 
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the compilation of worldwide data for deciphering macro- 

evolutionary trends in early animal life. 

© 2024 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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pecifications Table 

Subject Earth and Planetary Sciences (Geology, Palaeontology, Stratigraphy) 

Specific subject area The early evolution of animal life based on trace-fossil evidence preserved in the 

stratigraphic record of the Chapel Island Formation (CIF) [ 1–5 ]. 

Type of data Chart, Figure 

Raw 

Data collection The dataset was first reported on field books and later digitalized on Adobe Illustrator. 

Sedimentologic data were gathered using a Jacob staff from naked-eye observations in 

the field. Sixty-four samples were collected, slabbed and polished. Bioturbation 

intensity in cross-section was evaluated in the field using a Bioturbation Index (BI) [ 6 ] 

and bed surface bioturbation intensity using a Bedding Plane Bioturbation Index (BPBI) 

[ 7 ]. Trace-fossil metrics were reported in the field using a manual caliper. Trace-fossil 

taxonomy was first evaluated in the field, and later supported by a monographic work 

[ 1 ]. About 20,0 0 0 photographs were taken to refine any sedimentologic or ichnologic 

observation. 

Data source location Outcrops are located in sea cliffs of Burin Peninsula, southeastern Newfoundland, 

eastern Canada (Fig. 1). Closest towns to the outcrops are Fortune, Grand Bank, Lewin’s 

Cove, and Point May. 

Latitude and longitude for collected samples/data are: 

+ Fortune Head: 47 °04′ 32′′ N 55 °51′ 19′′ W 

+ Fortune North: 47 °04′ 42′′ N 55 °49′ 56′′ W 

+ Grand Bank Head: 47 °06′ 26′′ N 55 °46′ 03′′ W 

+ Lewin’s Cove: 47 °04′ 30′′ N 55 °12′ 18′′ W 

+ Little Dantzic Cove: 46 °57′ 33′′ N 55 °59′ 13′′ W 

+ Point May: 46 °54′ 19′′ N 55 °56′ 57′′ W 

Data accessibility Repository name: Mendeley Data 

Data identification number: 10.17632/g2g74cj4x7.1 

Direct URL to data: https://data.mendeley.com/datasets/g2g74cj4 × 7/1 

Related research article R. Gougeon, M.G. Mángano, L.A. Buatois, G.M. Narbonne, B.A. Laing, M. Paz, Ichnology 

of the Ediacaran-Cambrian Chapel Island Formation of Newfoundland, Canada: 

unraveling bioturbation at the onset of the Cambrian Explosion, Fossils and Strata. In 

press. 

. Value of the Data 

• The data represent the first modern comprehensive compilation of information from the CIF.

Previous sedimentologic investigations were done during the 1980′ s (e.g. Myrow [ 8 ]). Ichno-

logic work started in the 1980′ s as well (e.g. Narbonne et al. [ 9 ]), and subsequent studies

focused on very specific aspects (e.g. the preservation-style of burrows in Droser et al. [ 10 ],

or the palaeoecologic signal of early Fortunian trace fossils in Laing et al. [ 3 ]). 

• The data are also useful because the CIF hosts the type section of the Cambrian at Fortune

Head based on an ichnostratigraphic scheme [ 1 , 9 ]. This decision led to some debate [ 11 ] and

this database is therefore necessary to assess this scheme. 

• The data will be beneficial to any researcher interested in early animal evolution. The dataset

provides the most up-to-date reports on trace-fossil metrics that are necessary to untangle

macro-evolutionary trends at the onset of the Cambrian explosion. The data also supply ex-

tensive sedimentary facies characterization that is essential to decipher environmental con-

trols and sea-level changes. 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.17632/g2g74cj4x7.1
https://data.mendeley.com/datasets/g2g74cj4
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• The data will be beneficial to any researcher interested in revisiting the succession in the

future, or for the preparation of conference field excursions that are common in this area

(e.g. field parties visited the succession during the 3rd Ichnia conference in 2012, and for the

International Symposium on the Ediacaran-Cambrian Transition in 2017). 

• The data are used as a basis for revising the ichnotaxonomy and depositional environment

interpretation of the succession (Gougeon et al. [ 1 ]). They were also used to design time-

environment matrices to discriminate temporal from evolutionary controls on trace fossils

in the succession, which led to the identification of global palaeoecological stages (Gougeon

et al. [ 5 ]). 

• The data can serve as a template for standardized sedimentologic and ichnologic data col-

lection to researchers interested in revisiting similar Ediacaran–Cambrian successions world- 

wide, and to anybody studying other successions from different time periods or depositional

settings. 

2. Background 

The CIF is renowned worldwide for its trace-fossil content and continuous exposure of silici-

clastic strata, but the decision to place the Ediacaran–Cambrian boundary at the first appearance

of the trace fossil Treptichus pedum , also delineating the base of the T. pedum Ichno-Assemblage

Zone [ 9 , 12 ], led to debates in the research community. Sedimentologic and ichnologic work in

the succession started in the 1980′ s, and subsequent trace-fossil studies were dedicated to spe-

cific aspects and to restricted stratigraphic intervals of the succession. The objectives of this

dataset are to: (1) provide the most extensive sedimentologic and ichnologic data from the CIF

to date; (2) supply the necessary background information to characterize sedimentary facies and

revise ichnotaxonomy (Gougeon et al. [ 1 ]); (3) allow for macro-evolutionary analyses by discrim-

inating environmental versus evolutionary controls on trace-fossil distribution (Gougeon et al.

[ 1 , 4 , 5 ]); and (4) serve as supportive information for any future investigation of the CIF. 

3. Data Description 

There are two data files in the repository attached to this article: 

+ The first file entitled “Data 1” is 102 pages long and corresponds to centimeter-scale logs

reported at 1:40. These cover 1708.2 m of strata and were measured at Fortune Head, Fortune

North, Grand Bank Head, Lewin’s Cove, Little Dantzic Cove, and Point May ( Fig. 1 ). A front page

provides page numbers for the different elements of the dataset. Pages 2 and 3 correspond to a

detailed legend. The file then continues with seven sections from Fortune Head (FH-A to FH-H,

from pages 4 to 29), two sections from Fortune North (FN-A and FN-B, from pages 30 to 36),

six sections from Grand Bank Head (GBH-A to GBH-G, from pages 37 to 60), three sections from

Lewin’s Cove (LC-A to LC-C, from pages 61 to 68), one section from Little Dantzic Cove (LDC,

from pages 69 to 85), and five sections from Point May (PM-A to PM-E, from pages 86 to 102). 

+ The second file entitled “Data 2” is 21 pages long and is composed of millimeter-scale

logs reported at 1:1.67. These represent 11.08 m of strata and were recovered from Fortune

Head (four sections 1.40 m, 1.40 m, 1.00 m, and 1.40 m thick), Grand Bank Head (three sections

0.94 m, 0.80 m, and 1.71 m thick), Little Dantzic Cove (two sections 0.93 m and 1.00 m thick),

and Point May (one section 0.50 m thick). Page 1 is a front page providing page numbers for

the different elements of the dataset. Page 2 consists of an additional legend (other legends can

be found on pages 2 and 3 of the “Data 1” file). Pages 3 to 21 correspond to the 10 stratigraphic

sections recovered. 
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Fig. 1. Location maps of the six studied outcrops. The figure is reproduced from figure 4 in Gougeon et al. [ 1 ]. Abbrevi- 

ations: NL, Newfoundland; M1 to M5, Members 1 to 5 of the Chapel Island Formation; Ren. Fm, Rencontre Formation; 

CIF, Chapel Island Formation; and Random Fm, Random Formation. A. General map of Newfoundland, eastern Canada. 

B. General map of Burin Peninsula showing location of outcrops (stars) exposed along the coast. C–G. Close-ups at each 

outcrop showing exposed areas and measured sedimentologic logs. 
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4. Experimental Design, Materials and Methods 

4.1. Materials: outcrops and stratigraphic characteristics 

The six outcrops are exposed in coastal cliffs at Burin Peninsula, southeastern Newfound-

land, eastern Canada ( Fig. 1 ). Outcrops were selected based on the extension of their strati-

graphic record, the quality of their sedimentologic and ichnologic data, and their convenient

access. These localities provide stratigraphic records that cover the full extension of the CIF (ca .

10 0 0 m thick) and its five informal members (M1 to M5) [ 1 , 8 , 9 ]. Fig. 1 C–G details the strati-

graphic extension of each section reported in the “Data 1” file. Summary and comparison of the

stratigraphic and ichnologic datasets from the six localities are available in Table 1 and Fig. 2 . 

Fortune Head (FH) is renowned for hosting the Cambrian type section since 1992 [ 12 ]. FH is

located 1.8 km to the west of the town of Fortune and is easily accessible by car from Highway
Table 1 

Summary of datasets for each locality. Chapel Island Formation (CIF) data (far right column) are either defined by the 

sum of data from the six localities (for stratigraphic thicknesses, bioturbation indices, and burrow widths and depths), 

or are based on a composite succession (for maximum ichnodiversity and ichnodisparity; see figure 3 in Gougeon et al. 

[ 1 ] for detail on the composite succession). 

Fortune 

Head 

Fortune 

North 

Grand 

Bank 

Head 

Lewin’s 

Cove 

Little 

Dantzic 

Cove 

Point 

May 

CIF 

Strata with good data 360.8 m 99.3 m 294.9 m 74.1 m 309.9 m 134.1 m 1273.1 m 

Strata with poor data 90.3 m 14.4 m 91.8 m 21.5 m 6.8 m 107.4 m 332.2 m 

Unexposed strata 0 m 9.3 m 6.8 m 28.3 m 16.9 m 18.6 m 79.9 m 

Total stratigraphic thickness 

reported 

451.1 m 123.0 m 393.5 m 123.9 m 333.6 m 260.1 m 1708.2 m 

BI reported 446 123 357 53 324 293 1596 

BPBI reported from bed tops 259 26 69 101 227 32 714 

BPBI reported from bed bases 357 35 348 3 1 23 767 

Total bioturbation indices 

reported 

1062 184 774 157 552 348 3077 

BW reported 1316 799 555 85 89 320 3164 

BD reported 604 334 249 46 11 295 1539 

Maximum ichnodiversity 26 10 25 14 18 12 28 

Maximum ichnodisparity 14 9 14 11 12 9 15 

Fig. 2. Comparison of datasets for the entire Chapel Island Formation (CIF) and the six individual localities (FH, Fortune 

Head; FN, Fortune North; GBH, Grand Bank Head; LC, Lewin’s Cove; LDC, Little Dantzic Cove; PM, Point May). CIF data 

are either defined by the sum of data from the six localities (for A, B , and C ), or are based on a composite succession 

(for D ; see figure 3 in Gougeon et al. [ 1 ] for detail on the composite succession). A. Stratal extension. B. Numbers of 

Bioturbation Index (BI) and Bedding Plane Bioturbation Index (BPBI) data points reported. C. Numbers of Burrow Width 

(BW) and Burrow Depth (BD) data points reported. D. Maximum ichnodiversity and ichnodisparity. 
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20 and through a well-maintained trail. Strata at FH were observed from base (northeast) to

op (southwest) in seven sections that do not display stratigraphic overlap. FH-A (i.e. section A

t Fortune Head) is 34.1 m thick and covers upper M1 and M2A strata. FH-B is 93.3 m thick

nd covers M2A strata up to an interval dominated by red-colored bedding. FH-C is 153.7 m

hick and covers the overlying M2A strata. FH-D corresponds to a small interval, 6.7 m thick,

hat was more difficult to access and that is not in direct stratal continuity with the underlying

H-C and overlying FH-E sections because of important faulting in the area [ 8 ]. FH-D records

he transition from the top of M2A to the base of M2B. FH-E is 13.2 m thick and covers M2B

trata. FH-F is 89.8 m thick and corresponds to M2B strata as well. Finally, FH-G is a section

ith poorer exposure, 63.2 m thick, consisting of the uppermost record of M2B strata at FH.

hese seven sections are composed of thinly laminated to thin-bedded, medium mudstone and

ery fine- to medium-grained sandstone. They are mostly silver-green, green, and grey in color,

ut with red beds at intervals. 

Fortune North (FN) is exposed 400 m north of the town of Fortune. The top of the succession

M5, to the east) can be accessed easily thanks to a trail running into a nearby beach. However,

he base of the succession (M2A, to the west) is more difficult to reach as there is no trail

assing nearby, and access from the top of the cliff is complicated because of the cliff steepness.

anding et al. [ 13 ] managed to reach an interval covering M3 and M4 strata by boat, an area that

as not investigated in our study. Two sections were recovered at FN. FN-A is 45.8 m thick and

s composed mostly of M2A strata, with the uppermost 3.6 m belonging to M2B. This interval

s made of heterolithic medium mudstone and thinly laminated to thin-bedded, very fine- to

edium-grained sandstone. M2A strata is silver-green and grey in color, whereas M2B strata is

ed. FN-B is 76.9 m thick and corresponds to M5 strata. The succession is mostly composed of

ed and green thin- to very thick-bedded, very fine- to fine-grained sandstone with rare medium

udstone. 

Grand Bank Head (GBH) is coeval with FH but with thicker M1 exposures and partial expo-

ures of M4 and M5. GBH crops out around Grand Bank Cape, which is located 500 m northwest

f the town of Grand Bank. M1 to M2B strata (to the southeast) are easily accessible by the Ma-

ine Hike trail which starts at Admiral Cove, northwest of Grand Bank, and runs all around the

ape. M4 and M5 strata (to the northwest) are better accessed from the other end of the Marine

ike trail, which intersects Highway 220 2.5 km to the west of Grand Bank. Seven sections were

ecovered from GBH. GBH-A is 64.1 m thick and is composed of M1 strata that are in continuity

ith the underlying Rencontre Formation. GBH-B is a small interval, 13.7 m thick, that could

nly be reached by boat. It is made of M2A strata that is not in continuity with GBH-A and

BH-C [ 1 , 4 ]. GBH-C is 139.5 m thick, and covers M2A and M2B strata. GBH-D is 62.6 m thick,

overing M2B strata but with multiple intervals lacking good exposures for data collection. GBH-

 is a section 27.0 m thick and consists of M2B strata. This section is in geographic proximity to

BH-D ( Fig. 1 E), possibly separated by a fault, but their relationship – whether in stratal con-

inuity or coeval – is unclear, and we follow Myrow [ 8 ] in keeping GBH-E as a separate unit.

BH-F is 46.3 m thick and represents M4 strata, with the uppermost 1.1 m corresponding to

he base of M5. GBH-G is 40.3 m thick representing middle M5 strata. GBH-F and G are not in

tratal continuity with previous sections as the intervening interval was either not accessible or

ot exposed at all. At GBH, M1 to M2B strata are typically heterolithic, red, silver-green, or grey,

ade of medium mudstone and thinly laminated to thin-bedded, very fine- to medium-grained

andstone. M4 strata is composed of fine mudstone, with in places limestone nodules and rare

imestone beds. M5 strata is made of green thin- to thick-bedded, very fine- to fine-grained

andstone with rare medium mudstone. 

Lewin’s Cove (LC) is the only outcrop located on the east coast of Burin Peninsula, 1.1 km to

he south of the town center. Highway 220 passes nearby the outcrop, but because vegetation is

n places dense, access is limited to a few docking areas for boats and private trails. In addition,

s the tidal range within the cove is more important than at any other locality, access is favored

t low tides, but still the rock exposures are narrow because of continuous coastal erosion from

aves and tides (Gougeon et al. [ 4 ]). Three sections were recovered at LC, from base (south)

o top (north). LC-A is 29.4 m thick and corresponds to M1 strata. LC-B is 48.9 m thick, with
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some intervals covered by vegetation or poorly exposed, and consists of M1 to M2A strata. LC-

C is 45.6 m thick and covers M2A strata. The three sections are made of heterolithic medium

mudstone and thinly laminated to thin-bedded, very fine-grained sandstone. Deposits are mostly

silver-green and grey, in places with red intervals in LC-A and LC-C as well. 

Little Dantzic Cove (LDC) is located on the southwestern coast of Burin Peninsula, ca . 15 km

southward of Fortune and ca . 5.5 km northward of Point May. It is the most difficult outcrop

to access, as Highway 220 passes 2.7 km inland from the investigated strata without connecting

road or trail. The most convenient access is by parking the car at Pieduck Point and hiking along

the coastline northward for ca . 2 km. Strata at LDC is only composed of one section oriented

north (base) to south (top), 334.1 m thick, that encompasses M3, M4, and M5 continuously. M3

strata is dominated by silver-green and grey medium mudstone with thinly to thickly laminated,

very fine- to fine-grained sandstone. M4 strata is made of red, purple, grey, and green fine mud-

stone with rare thinly laminated, very fine- to fine-grained sandstone. M5 strata is composed

in its lower interval by heterolithic grey-green sandy mudstone with thinly laminated to thin-

bedded, very fine- to medium-grained sandstone, and in its upper interval by red and green,

thin- to very thick-bedded, very fine- to fine-grained sandstone. 

Point May (PM) is exposed close to a beach located northwest of the town center. Access

from Lories hamlet is the most convenient. The base of the outcrop is oriented to the south.

The top, towards north, can be reached by walking along the coastline on rocks or by using a

walking trail atop the cliff. Five sections define PM strata. PM-A is 52.8 m thick and comprises

M1 and M2A strata. PM-B is 24.2 m thick, covers M2A and M2B strata, and is separated from

PM-A by a gap of rock exposure. PM-C (142.2 m thick), PM-D (35.4 m thick), and PM-E (25.5 m

thick) all represent M2B strata. In all sections, covered intervals are common, but the exposed

deposits are characterized by red, silver-green, and grey, medium mudstone and thinly laminated

to thin-bedded, very fine- to medium-grained sandstone. 

4.2. Materials: trace and body fossils 

Trace fossils are found throughout the six outcrops, although with variations in diversity

and abundance (see Gougeon et al. [ 1 ] for details). Trace fossils correspond to twenty-eight

ichnogenera and fifty-two ichnospecies, which are cf. Allocotichnus dyeri, Archaeonassa fossulata,

Arenicolites aff. carbonarius, Arenicolites isp., Bergaueria perata, B. cf. radiata, Circulichnis ligusti-

cus, C. montanus, Cochlichnus anguineus, C. luguanensis, Conichnus conicus, Cruziana problemat-

ica, Curvolithus multiplex, C. simplex, Curvolithus isp., Dendroidichnites aff. irregulare, Didymaulich-

nus miettensis, Dimorphichnus isp. A, Dimorphichnus isp. B, cf. Dimorphichnus isp., ? Diplocrate-

rion isp., Gordia marina, Gyrolithes gyratus, G. scintillus, Halopoa imbricata, Helminthoidichnites

tenuis, Helminthopsis abeli, H. hieroglyphica, H. tenuis, Monomorphichnus bilinearis, M. lineatus, M.

needleiunm, Monomorphichnus isp., Palaeophycus annulatus, P. tubularis, Palaeophycus isp., Psam- 

michnites gigas circularis, P. cf. saltensis, Rosselia erecta, Rosselia isp., Rusophycus avalonensis, Ruso-

phycus dabardi, Rusophycus isp., Saerichnites kutscheri, Teichichnus rectus, Torrowangea rosei, Trep-

tichnus bifurcus, T. coronatum, T. pedum, T. pollardi, Trichichnus linearis , and Trichichnus isp. In

comparison to the taxonomic revision done in Gougeon et al. [ 1 ], a few additional trace fossils

are reported in the “Data 1” file in open nomenclature as their affinity is unclear (i.e. bilobed

burrow, horizontal branching burrow, pyritized burrow, horizontal open spiral trail, undeter-

mined burrow, and vertical burrow). 

Body fossils are recovered from FH, GBH, LDC, and PM. These fossils correspond to (see also

refs [ 1 , 9 , 13 ]): (1) two Ediacaran index fossils ( Harlaniella podolica and Palaeopascichnus delicatus )

reported from M1 and M2A at FH and GBH; (2) algal fossils ( Sabellidites cambriensis and Tyra-

sotaenia sp.) found in M1, M2A, and M4 at FH, GBH, and PM; and (3) small shelly fossils (e.g.

Aldanella attleborensis, Watsonella crosbyi ) recovered from M3 and M4 at LDC (these are also

present at FN as noted by Landing et al. [ 13 ]). 
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.3. Methods: logging of strata and trace-fossil data points 

Sections for each locality were selected either based on previous work (e.g. Myrow [ 8 ], Nar-

onne et al. [ 9 ]) or on geological maps of the area. Logging was done using a Jacob staff and

eported on “Rite in the Rain” field notebooks. 

For centimeter-scale logs (“Data 1” file), a stratigraphic interval to report data was delineated

very 1 to 5 m. For each of these segments: (1) the interval was searched broadly for spotting

he main sedimentary features and trace fossils; (2) a sedimentologic sketch of the interval was

rawn on notebook (5 m of strata per page); (3) additional notes on sedimentologic features

ere reported (e.g. presence of syneresis cracks, tool marks); (4) bioturbation indices were eval-

ated (see below); (5) trace-fossil width and depth were recorded; and (6) additional notes on

race fossils were taken (e.g. recording of trace fossils on loose samples, or any unusual feature).

or sedimentologic observations, grain-size scale for sandstone was based on Wentworth [ 14 ]

nd for mudstone on Lazar et al. [ 15 ]. Sedimentary structures are drawn as they are observed

n the field, given a specific name (e.g. hummocky cross-stratification) where the characteristic

eatures of the sedimentary structure are clearly visible. Ratios on sandstone/mudstone are kept

ccurate on the drawing but simplified in some instances, as the depositional rate of sand and

ud laminae in M2 was notably too high to be reported exactly without a significant loss of

ime. Exact bed thickness of those deposits is, however, provided in millimeter-scale logs of the

Data 2” file. 

Bioturbation intensity in cross-section view is reported using the Bioturbation Index (BI) of

aylor & Goldring [ 6 ], which consists of seven semi-quantitative categories: BI = 0 for no biotur-

ation (0 %); BI = 1 for sparse bioturbation (1–5 %); BI = 2 for low bioturbation (6–30 %); BI = 3

or moderate bioturbation (31–60 %); BI = 4 for high bioturbation (61–90 %); BI = 5 for intense

ioturbation (91–99 %); and BI = 6 for complete bioturbation (100 %). Polished samples were

sed to check field observations and were assigned BI values. Bed surface bioturbation intensity

s reported using the Bedding Plane Bioturbation Index (BPBI) of Miller & Smail [ 7 ] and consists

f five semi-quantitative categories: BPBI = 1 for no bioturbation (0 %); BPBI = 2 for low biotur-

ation (1–10 %); BPBI = 3 for low to moderate bioturbation (11–40 %); BPBI = 4 for moderate

o high bioturbation (41–60 %); and BPBI = 5 for intense bioturbation (61–100 %). Trace-fossil

idth and depth were reported using a manual caliper with a scale of 1 mm. The width was

easured on burrows and trails exposed both on bed surfaces and vertical cross-sections. Where

he width was uneven along the structure (e.g. for plug-shaped burrows Bergaueria perata ), the

easurement was taken at the widest portion. Burrow depth was reported from vertical expo-

ures only and corresponds to the maximum extension of the visible trace fossil. No attempt

as made at inferring a possible connection between a sandstone-filled vertical burrow with

n overlying sandstone laminae or bed that does not show direct contact with the burrow (i.e.

n the case of floating preservation-style of Droser et al. [ 10 ]). Trace fossils were first identified

n the field and their features were secondarily double-checked using ca . 20,0 0 0 photographs.

chnotaxonomy followed modern standards using ichnotaxobases and was done through an in-

epth literature review (Gougeon et al. [ 1 ]). 

For millimeter-scale logs (“Data 2” file), an interval 0.50–1.71 m thick was selected based on

ts remarkable exposure, accessibility, and its good representation of the sedimentologic char-

cters of strata exposed. Emphasis was placed on strata from FH, considering its importance as

 type section. Methods of investigation were slightly different than for centimeter-scale logs,

nd consisted of: (1) the delineation of an interval of analysis ca . 10 cm thick; (2) the exact

nd accurate report of sedimentologic features on logs drawn on a notebook (20 cm of strata

er page): (3) the continuous report of BI along each log; (4) the report of the highest num-

er of BPBI data points available; (5) the report of the stratigraphic position of trace fossils and

heir metrics; and (6) the report of additional information (e.g. presence of tool marks or body

ossils). 
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4.4. Methods: sample preparation 

Sixty-four samples were collected from FH, GBH, and LDC, encompassing the five members of

the CIF. Each sample was coated using Epo Fix epoxy and was then heated. Samples were later

cut with an electric saw and polished on a Hillquist 8-inch lapping machine using diamond-

imbedded lapping discs. Digitalization of the sample surfaces was done using an Epson Per-

fection 4180 Photo scanner at high resolution (2500 ppp). The contrast of each digitalized sur-

face was improved uniformly using “levels”, “contrast/brightness”, and “vibrance” tools on Adobe

Photoshop (see also Gougeon et al. [ 2 ]). Ichnologic information coming from each of those sam-

ples was then reported on the “Data 1” file. 

Limitations 

Gathering field datasets in sedimentology and ichnology is subjective and depends on the

knowledge and time spent on each interval by the investigator. This bias can affect the quality

of reports on bioturbation intensity data points (i.e. the evaluation of BI and BPBI), the “selection

process” of each data point (i.e. if a data point will be reported at a specific stratigraphic level or

not), and ichnotaxonomic decisions. This is notably relevant in stratigraphic intervals that display

a high ichnologic content, in which some investigators will spend more time than others. 

Ethics Statement 

This paper complies with the ethical guidelines of the publisher and did not involve experi-

ments with human subjects and/or animals. 

CRediT Author Statement 

Romain Gougeon: conceptualization, data curation, investigation, methodology, validation, 

visualization, writing – original draft, writing – review & editing, funding acquisition. M.

Gabriela Mángano: conceptualization, methodology, writing – review & editing, supervision, 

funding acquisition. Luis A. Buatois: conceptualization, methodology, writing – review & edit-

ing, supervision, funding acquisition. Guy M. Narbonne: writing – review & editing, supervision,

funding acquisition. Brittany A. Laing: investigation, writing – review & editing. Maximiliano

Paz: investigation, writing – review & editing. 

Data Availability 

Ichnologic and sedimentologic datasets from the Chapel Island Formation (Canada) (Original

data) (Mendeley Data) 

Acknowledgments 

We thank B. Novakovski for thin-section preparation and help with sample processing. We

are also grateful to R. Thomas who was instrumental in facilitating our work at the Fortune

Head Ecological Reserve under a Scientific Research Permit from Parks and Natural Areas, New-

foundland and Labrador. 

https://data.mendeley.com/datasets/g2g74cj4x7/1


10 R. Gougeon, M.G. Mángano and L.A. Buatois et al. / Data in Brief 58 (2025) 111258 

F

 

(  

a  

C  

s  

G  

i  

u  

S  

f  

S

D

 

t

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

 

 

[  

[  

[  

[  

 

unding 

This work was supported by the Natural Sciences and Engineering Research Council (NSERC)

Discovery Grants number 311727-15/20, 311726-13/422931-20, and 2020-06741 to MGM, LAB,

nd GMN respectively) . MGM thanks additional funding by the George J. McLeod Enhancement

hair in Geology. RG acknowledges financial supports from the U of S Partial Devolved Scholar-

hip (2016), the U of S Graduate Teaching Fellowship ( 2017, 2018, 2019 ), the U of S Dr. Rui Feng

eological Sciences Graduate Studies Award ( 2018, 2019, 2020 ), the Geological Society of Amer-

ca Student Geoscience Grant (2018), the International Association of Sedimentologists Postgrad-

ate Grant Scheme (2016), the Paleontological Society Student Research Grant (2018), and the

ociety for Sedimentary Geology (SEPM) Student Assistance Grant (2018). BAL acknowledges

unding by an NSERC Postgraduate Scholarships – Doctoral and a Cotutelle Research Excellence

cholarship from Macquarie University (Australia). 

eclaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal rela-

ionships that could have appeared to influence the work reported in this paper. 

eferences 

[1] R. Gougeon, M.G. Mángano, L.A. Buatois, G.M. Narbonne, B.A. Laing, M. Paz, Ichnology of the Ediacaran-Cambrian
Chapel Island Formation of Newfoundland, Canada: unraveling bioturbation at the onset of the Cambrian Explosion,

Fossils and Strata, in press, 2025. 
[2] R. Gougeon, M.G. Mángano, L.A. Buatois, G.M. Narbonne, B.A. Laing, Early Cambrian origin of the shelf sediment

mixed layer, Nat. Commun. 9 (2018) 1909, doi: 10.1038/s41467- 018- 04311- 8 . 
[3] B.A. Laing, M.G. Mángano, L.A. Buatois, G.M. Narbonne, R.C. Gougeon, A protracted Ediacaran–Cambrian transi-

tion: an ichnologic ecospace analysis of the Fortunian in Newfoundland, Canada, Geol. Mag. 156 (2019) 1623–1630,
doi: 10.1017/S0016756819000141 . 

[4] R. Gougeon, M.G. Mángano, L.A. Buatois, G.M. Narbonne, B.A. Laing, M. Paz, The Ediacaran–Cambrian Chapel Is-

land Formation of Newfoundland, Canada: evaluating the impact of outcrop quality on trace-fossil data sets at the
Cambrian GSSP and less-explored sections, Can. J. Earth Sci. 60 (2023) 897–911, doi: 10.1139/cjes- 2022- 0060 . 

[5] R. Gougeon, M.G. Mángano, L.A. Buatois, G.M. Narbonne, B.A. Laing, M. Paz, Environmental and evolutionary controls
in animal-sediment interactions at the onset of the Cambrian explosion, Curr. Biol. 35 (2025), doi: 10.1016/j.cub.

2024.11.028 . 
[6] A.M. Taylor, R. Goldring, Description and analysis of bioturbation and ichnofabric, J. Geol. Soc. Lond. 150 (1993)

141–148, doi: 10.1144/gsjgs.150.1.0141 . 

[7] M.F. Miller, S.E. Smail, A semiquantitative field method for evaluating bioturbation on bedding planes, Palaios 12
(1997) 391–396, doi: 10.2307/3515338 . 

[8] P.M. Myrow , in: Sedimentology and Depositional History of the Chapel Island Formation (Late Precambrian to Early
Cambrian), Southeast Newfoundland, Doctoral Dissertation, Memorial University of Newfoundland, St. John’s, 1987,

p. 511 . 
[9] G.M. Narbonne, P.M. Myrow, E. Landing, M.A. Anderson, A candidate stratotype for the Precambrian–Cambrian

boundary, Fortune Head, Burin Peninsula, southeastern Newfoundland, Can. J. Earth Sci. 24 (1987) 1277–1293,

doi: 10.1139/e87-124 . 
10] M.L. Droser, S. Jensen, J.G. Gehling, P.M. Myrow, G.M. Narbonne, Lowermost Cambrian ichnofabrics from the Chapel

Island Formation, Newfoundland: implications for Cambrian substrates, Palaios 17 (2002) 3–15 https://www.jstor.
org/stable/3515666 . 

[11] L.E. Babcock, S. Peng, M. Zhu, S. Xiao, P. Ahlberg, Proposed reassessment of the Cambrian GSSP, J. Afr. Earth Sci. 98
(2014) 3–10, doi: 10.1016/j.jafrearsci.2014.06.023 . 

12] M. Brasier, J. Cowie, M. Taylor, Decision on the Precambrian–Cambrian boundary stratotype, Episodes 17 (1994) 3–8,

doi: 10.18814/epiiugs/1994/v17i1.2/002 . 
13] E. Landing, P. Myrow, A.P. Benus, G.M. Narbonne, The Placentian series: appearance of the oldest skeletalized faunas

in southeastern Newfoundland, J. Paleont. 63 (1989) 739–769 https://www.jstor.org/stable/1305642 . 
14] C.K. Wentworth, A scale of grade and class terms for clastic sediments, J. Geol. 30 (1922) 377–392, doi: 10.1086/

622910 . 
15] O.R. Lazar, K.M. Bohacs, J.H.S. Macquaker, J. Schieber, T.M. Demko, Capturing key attributes of fine-grained sedi-

mentary rocks in outcrops, cores, and thin sections: nomenclature and description guidelines, J. Sediment. Res. 85

(2015) 230–246, doi: 10.2110/jsr.2015.11 . 

https://doi.org/10.1038/s41467-018-04311-8
https://doi.org/10.1017/S0016756819000141
https://doi.org/10.1139/cjes-2022-0060
https://doi.org/10.1016/j.cub.2024.11.028
https://doi.org/10.1144/gsjgs.150.1.0141
https://doi.org/10.2307/3515338
http://refhub.elsevier.com/S2352-3409(24)01220-4/sbref0008
http://refhub.elsevier.com/S2352-3409(24)01220-4/sbref0008
https://doi.org/10.1139/e87-124
https://www.jstor.org/stable/3515666
https://doi.org/10.1016/j.jafrearsci.2014.06.023
https://doi.org/10.18814/epiiugs/1994/v17i1.2/002
https://www.jstor.org/stable/1305642
https://doi.org/10.1086/622910
https://doi.org/10.2110/jsr.2015.11

	Ichnologic and sedimentologic datasets from the Ediacaran-Cambrian Chapel island formation, Newfoundland, Canada
	1 Value of the Data
	2 Background
	3 Data Description
	4 Experimental Design, Materials and Methods
	4.1 Materials: outcrops and stratigraphic characteristics
	4.2 Materials: trace and body fossils
	4.3 Methods: logging of strata and trace-fossil data points
	4.4 Methods: sample preparation

	Limitations
	Ethics Statement
	CRediT Author Statement
	Data Availability
	Acknowledgments
	Funding
	Declaration of Competing Interest

	References

