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ABSTRACT 28 

Cretaceous-Paleogene coprolite (fossilized faecal matter) records are significant in terms of 29 

providing direct palaeobiological evidence (as inclusions) in order to understand the diet and 30 

linkage(s) to producer animal(s). In the past >150 years, research investigations (in India) 31 

have focussed on the Maastrichtian Type-A coprolite morphotype (linked to titanosaurid 32 

dinosaurs). Consequently, scanty information is available on the overall assemblage of Indian 33 

Maastrichtian vertebrate coprolites in terms of their morphological diversity, chemical 34 

composition, biotic-abiotic inclusions in the context of producer linkage(s) and geographic 35 

distribution within the Deccan volcano-sedimentary infra- and intertrappean deposits of 36 

India. Therefore, we here present adetailed record of a coprolite assemblage from the 37 

Maastrichtian intertrappean deposits of Lotkheri, central India.The investigated coprolite 38 

assemblage consists of five morphotypes based on their geometry, surface, and internal 39 

textures.Biotic inclusions suggest that chelonians and crocodiles are the most likely producers 40 

of these ichnofossils. The associated faunal remains of chelonians and crocodilians support 41 

the proposed producer linkages. Bite marks of Gar fish (genus Lepisosteus) observed on the 42 

external surface of a few coprolite specimens (studied herein) are rare in the global fossil 43 

records. The analytical evidences confirm the phosphatic composition of the coprolites with 44 

the unique presence of three distinct morphologies (i.e., spherical, rods, and needles) of 45 

hydroxyapatite crystal inclusions that are explained with the help of a chemical ‘Growth Unit 46 

Model’. 47 

Keywords: Chelonians, Crocodiles, Hydroxyapatite, Ichnofossils, Palaeodiet 48 

 49 

 50 

 51 
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INTRODUCTION 52 

Coprolites (fossilised faecal matter) have been significantly utilized in several research 53 

studies toreconstruct past ecosystems and to understand the dietary habit(s) of prehistoric 54 

fauna(Richter & Baszio 2001a, 2001b; Chin 2002; Prasad et al. 2005; Zatoń et al. 2015; 55 

Khosla et al. 2015; Vajda et al. 2016; Chin et al. 2017; Qvarnström et al. 2017; Dentzien-Dias 56 

et al. 2018; Barrios-de Pedro et al. 2018; Bajdek & Bienkowska-Wasiluk 2020; Rummy et al. 57 

2021; Yao et al. 2022). In this regard, vertebrate coprolites from the Cretaceous-Paleogene 58 

(K-Pg) interval are known to be significant in order to understand the change(s) in 59 

palaeodietary preference(s) of producer taxa and their surrounding palaeoecological 60 

condition(s) (Suazo et al. 2012) considering the prevalence of stressed climatic and/or 61 

environmental conditions near the K-Pg time-slice. It is generally argued that the climatic 62 

change(s) close to the K-Pg interval occurred as a result of a meteorite impact (at Chicxulub, 63 

Mexico) and/or extensive volcanic activity (e.g., Deccan Trap volcanism in India) (see Keller 64 

et al. 2020 and references therein). The Deccan volcanic activity occurred in three 65 

episodes/phases and straddled the K-Pg boundary spanning at least >5 million years (from 69 66 

Ma to 63 Ma) (Pande 2002; Self et al. 2008; Schoene et al. 2015; Fantasia et al. 2016; Keller 67 

et al. 2020). The Maastrichtian Deccan Volcano Sedimentary Sequences (DVSS) i.e., the 68 

infratrappean (Lameta Formation) and the intertrappean deposits have yielded abundant data 69 

on various fossil vertebrate groups that include fish, reptiles, amphibians, and mammals 70 

(Kapur and Khosla 2019 and references therein). However, we have limited knowledge on 71 

Maastrichtian vertebrate coprolites in terms of their morphological diversity, chemical 72 

composition, biotic-abiotic inclusion(s), producer linkage(s), and geographic distribution 73 

within the DVSS in India. This is owing to but not limited to the following factors: a) 74 

sporadic and limited occurrence of DVSS, b) plausible preservation bias between coprolite 75 

ichnofossils and vertebrate body fossils, and c) scarce palaeontological efforts for the 76 
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recovery of coprolite ichnofossils within DVSS. Thus, much emphasized are the 77 

MaastrichtianType-A coprolite morphotype (linked to titanosaurid dinosaurs) limited to an 78 

infratrappean (Lameta Formation) horizon at Pisdura locale, central India (Matley 1939; 79 

Prasad et al. 2005; Khosla et al. 2015; also refer to Table 1 in Kapur et al. 2020). 80 

Additionally, Maastrichtian ‘intertrappean’ coprolite data, to date, is represented by a single 81 

morphotype and limited to the Lotkheri locale, central India (refer to Kapur et al. 2006). 82 

Further, previously recorded reptilian coprolites (in particular, the ones linked to chelonians 83 

and crocodiles) from the infratrappean Pisdura locale (Matley, 1939) and the intertrappean 84 

deposits of Lotkheri (Kapur et al., 2006) have not been analysed, for their biotic/abiotic 85 

inclusions, and geochemical composition. The above-mentioned aspects do hamper our 86 

understanding on the morphometric/morphotaxonomic diversity of coprolite records from the 87 

Maastrichtian of India, the dietary habit(s) of the producer animal(s), and in a few cases 88 

envisaged association(s) of previously reported coprolites to producer taxa. We herein present 89 

a detailed account on coprolite assemblage recovered from a Maastrichtian intertrappean 90 

deposit at Lotkheri, central India. Data on biotic inclusion(s) assisted to infer the likely 91 

producer(s) and the producer(s) dietary habit(s). Analytical techniques helped to decipher the 92 

chemical composition of the recovered coprolites, host (coprolite-yielding), and associated 93 

lithologies. Finally, an attempt has been made to explain the unique presence of a variety of 94 

morphologies of hydroxyapatite crystal (observed as coprolite inclusions) in the context of a 95 

chemical model. 96 

GEOLOGICAL SETTING AND AGE 97 

All the coprolites recorded in the present study were recovered as surface collections from an 98 

intertrappean site (geographic co-ordinates: N 24˚29’; E 75˚43’) located ~0.5 km south of the 99 

village Lotkheri (also known as ‘Lotkhedi’), Bhanpura Tehsil, Mandsaur District, Madhya 100 

Pradesh State, central India (Figs. 1a-e). The sedimentary succession exposed at the Lotkheri 101 
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locality comprises a 0.75 m to 1.5 m variably thick unfossiliferous red clays overlain by a 102 

0.30 m to 0.65 m ossiferous (coprolite- and vertebrate-yielding) grey-green clays (Figs. 1b-d). 103 

Underlying weathered basalts can be observed both in a nala section as well in a dug well 104 

within the vicinity of the Lotkheri fossil locale that hint at the ‘intertrappean’ nature of the 105 

studied sedimentary succession (Figs. 1e). Published literature suggest an absence of 106 

infratrappean (Lameta Formation)sediments in the vicinity of the investigated locality while 107 

the Deccan Traps are underlain by Vindhyan or the Lower Gondwana (Antroli Formation, 108 

equivalent to Talchir Boulder Beds) sediments (Kapur et al. 2006 and references therein). 109 

Based on the widely occurring intertrappean faunal remains (i.e., the presence of fish dental 110 

remains assigned to Igdabatis indicus, fish scales belonging to Lepisosteus indicus, 111 

chelonians and crocodilian remains) the Deccan volcano-sedimentary intertrappean deposits 112 

at Lotkheri are considered to be Maastrichtian in age (Kapur et al. 2006).  113 

MATERIAL AND METHODS 114 

Surface prospecting at Lotkheri intertrappean site yielded a total of fourteen coprolite 115 

specimens, a rarity in terms of the coprolite data from the Maastrichtian ‘intertrappean’ 116 

horizons of India. The collected coprolite specimens were individually photographed with the 117 

help of a digital camera (Model: Nikon D5200) and measured using a Dial Vernier Calliper. 118 

The specimens were individually examined for external structures under a binocular 119 

microscope (Model: Leica S8APO) in the Vertebrate Palaeontology and Preparation 120 

Laboratory (VPPL), Birbal Sahni Institute of Palaeosciences (BSIP), Lucknow, India. Before 121 

the thin section, Scanning Electron Microscopy (SEM) and chemical analyses, the individual 122 

coprolite specimens were disinfected in a Sodium Perborate Monohydrate solution. To 123 

examine coprolite inclusions under an automated slide scanner (Model: Grundium Ocus 124 

MGU-00001) at VPPL, thin sections (30 µm thick and transverse to the long axis) of the 125 

coprolite specimens were prepared. Separately, a few coprolite specimens were chemically 126 
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examined utilizing Energy Dispersive Spectroscopy (EDS) (at multiple spots) and a Scanning 127 

Electron Microscope (Model: JEOL7610F) under the acceleration voltage of 15kv and 128 

variable (6-9 A) current with EDAX (Model: Octane Plus with TEAM software version 129 

V4.2.1) at BSIP, Lucknow, India. Prior to XRD analysis, the coprolite specimens were 130 

cleaned utilizing an ultrasonic cleaner.  Individual coprolite specimens, associated- (LTK-1) 131 

and host-lithology (LTK-2) samples were grounded up to 74µm. All the grounded 132 

specimens/samples were analysed using Panalytical X’pert3 powder diffractometer 133 

equipment, working at 45 KV & 40 mA. The XRD measurements were carried out from 5º to 134 

70º (2θ) range with a step size of 0.010˚ and time per step 30s with a scan speed of 0.090°/s 135 

using Cu as X-ray source (Kα=1.5405Å) at the BSIP, Lucknow, India. The mineral 136 

identification was carried out by the X’pert high score (https://www.malvernpanalytical.com) 137 

and ICDD PDF-4 mineral database (Gates-Rector and Blanton 2019). In addition, the two 138 

sediment samples (i.e., LTK-1 & LTK-2) were analysed by the X-ray Fluorescence (XRF) 139 

technique (WD-XRF Model: axios max, 4 KW, PANalytical) at BSIP, Lucknow, India. The 140 

precision and accuracy of the sample preparation and instrumental performance were checked 141 

using international reference standards of sediments (e.g., BCR-2, SGR-1b, RGM-2 and 142 

DGH). The accuracy of measurement is better than 2–5% and precision <2. EDS reports of 143 

the investigated coprolites are provided as Supplementary Data S1. The specimens and slides 144 

relating to the coprolite specimens investigated herein are housed at BSIP, Lucknow, India 145 

(BSIP locality no. 10145; Specimens nos. BSIP 42253-42282; Museum slide nos. 17250-146 

17251).  147 

RESULTS  148 

Morphological Characterization 149 



This paper is a working manuscript, under preparation for submission to a peer reviewed journal.   
 

7 
 

A total of fourteen coprolite specimens [specimen nos. LTK/2101-154 (BSIP 42254), 150 

LTK/2101-234 (BSIP 42255), VVK/BNP/GEO2 (BSIP 42256), VVK/BNP/GEO1 (BSIP 151 

42253), LTK/2101-194 (BSIP 42258), LTK/2101-351 (BSIP 42260), VVK/BNP/GEO12 152 

(BSIP 42257), LTK/2101-321 (BSIP 42261), LTK/2101-14 (BSIP 42259), LTK/2101-88 153 

(BSIP 42262), LTK/2101-21 (BSIP 42263), LTK/2101-15 (BSIP 42265), VVK/BNP/GEO9 154 

(BSIP 42264), VVK/BNP/GEO10 (BSIP 42266)]representing five morphotypes (M1-M5)are 155 

described in the present investigation (Figs. 2-3). It should be noted that the investigated 156 

coprolites specimens were recovered in association with vertebrates including fishes (mainly 157 

scales including those belonging to the genus Lepisosteus indicus), chelonians (carapace 158 

fragments and vertebrae), and crocodilians (scutes and isolated teeth) (Fig. 4). 159 

Morphotype M1: Four coprolite specimens [specimen nos. VVK/BNP/GEO1 (BSIP 42253), 160 

LTK/2101-154 (BSIP 42254), LTK/2101-234 (BSIP 42255), VVVK/BNP/GEO2 (BSIP 161 

42256)] represent morphotype M1 (Figs 2a-d). The morphotype M1 depicts whitish to pale 162 

yellow colouration, with an average length of 26.46 mm and an average width of 23.17 163 

mm(refer to Table 1), spherical with rounded to sub-rounded outline (length/width ranging 164 

from 0.92 mm to 1.25 mm; Table 1), are circular/sub-circular in cross-section, with external 165 

surface generally smooth that may possess a few pits and/or desiccation cracks, depict biotic 166 

inclusions consisting of both plant remains and partially digested bone content(refer to 167 

section ‘Abiotic and biotic inclusions’) and are chemically phosphatic (refer to section‘XRD 168 

and XRF analyses’). 169 

Remarks: This is the first record of large (cm-sized) spherical (with rounded to sub-rounded 170 

outline) coprolites from India i.e., morphotype M1 is morphologically different from the 171 

previously known Mesozoic-Cenozoic coprolites from India (refer toKapur et al. 2020). 172 

Global records suggest that spherical-shaped coprolites (with rounded to sub-rounded 173 

outlines) have been earlier recorded from the Lower Triassic limestone unit (part of the 174 
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Lower Gogolin Beds representing a shallow-water coastal palaeodepositional environment) 175 

in a quarry section, Upper Silesia, southern Poland (refer to Fig. 4B in Brachaniec et al. 176 

2015). The coprolites recorded by Brachaniec et al. (2015) have been linked to 177 

sauropterygian reptiles based on the presence of vertebrate remains (as inclusions) and 178 

associated faunal remains. Further, the spherical coprolites (see Brachaniec et al. 2015)are at 179 

least 2 times smaller (being ~1 cm in diameter) compared to the morphotype M1 recorded 180 

herein. Upper Triassic (Rhaetian) lacustrine mudstone unit belonging to the Kap Stewart 181 

Formation, East Greenland is also known to yield somewhat spherical-shaped coprolites (see 182 

Figs. 4d-g in Hansen et al. 2015) that perverse bone material (thus linked to unidentified 183 

carnivore) and approximately 50% smaller than morphotype M1 recorded from Lotkheri 184 

locale. Lucas et al. (2012) previously recorded ‘rounded’ (however, in polar view) coprolites 185 

(tentatively assigned to Alococopros triassicus) from the late Eocene marginally lacustrine 186 

sandy shale unit along the Aksyir River, Zaysan Basin, Kazakhstan. However, Alococopros 187 

triassicus recorded from Zaysan Basin differs from morphotype M1 in being smaller (length 188 

~16-23 mm; maximum diameter 9-16 mm) and having longitudinal striations. Recently, 189 

Muftah et al. (2020) recorded spherical coprolites from the Neogene (late Miocene) Sahabi 190 

Formation (Sirt Basin, Libya) that are smaller in size (i.e., diameter ranging from 14 mm to 191 

19.5 mm) in comparison to morphotype M1recorded our study. Spherical scats are known to 192 

be produced by extant gharials (Gavialis gangeticus) that are quite similar in size (~20 mm in 193 

diameter) to the coprolite morphotype M1 recorded in the present investigation (see 194 

Milàn2012). However, the presence of biotic inclusions in the form of both plant and 195 

undigested bone matter within morphotype M1 coprolites (refer to section ‘Biotic and abiotic 196 

inclusions’, this study) suggests that morphotype M1 were most likely produced by 197 

omnivorous chelonians as opposed to exclusively carnivorous crocodiles (for details refer to 198 

section ‘Discussion’).  199 



This paper is a working manuscript, under preparation for submission to a peer reviewed journal.   
 

9 
 

Morphotype M2: This morphotype is represented by the five specimens: VVK/BNP/GEO12 200 

(BSIP 42257), LTK/2101-194 (BSIP 42258), LTK/2101-351 (BSIP 42260), LTK/2101-321 201 

(BSIP 42261)(Figs 2e-i)that are whitish to pale yellow coloured, with an average length of 202 

25.53 mm and an average width of 26.03 mm(refer to Table 1), tear-drop shaped (with 203 

length/width ranging from 0.61 mm to 1.46 mm; Table 1), anisopolar with one end slightly 204 

tapered/arched due to a conspicuous inclination along its longitudinal axis on one side, 205 

elliptical in cross-section, external surface generally smooth that may possess pits and/or 206 

desiccation cracks, showcase biotic inclusions consisting of both plant remains, partially 207 

digested bone content (refer to section ‘Biotic and abiotic inclusions’) and phosphatic in 208 

chemical nature (refer to section ‘XRD & XRF analyses’). 209 

Remarks: This is one of the most common morphotype observed at the Lotkheri locale (Figs 210 

2e-i) and was previously illustrated by Kapur et al. (2006). Kapur et al. (2006) linked the 211 

recovered coprolites (single morphotype) to Archosauria due to the associated presence of 212 

vertebrate remains of both crocodiles and turtles [refer to Plate 1 (Fig. 26) in Kapur et al. 213 

2006]. However, the author did not attempt to analyse the Lotkheri coprolites for biotic-214 

abiotic inclusions and/or geochemically. Apart from the Lotkheri locale, published records 215 

from India suggest that the teardrop-shaped anisopolar (one end slightly tapered/arched due 216 

to a conspicuous inclination along its longitudinal axis on one side) coprolites have not been 217 

recorded previously from the Mesozoic [particularly from the Maastrichtian infratrappean 218 

(Lameta Formation) deposits at Pisdura locale, central India (see Matley 1939)]. We observe 219 

a slight morphological resemblance of morphotype M2 with coprolites assigned to ‘Group 220 

2(Type A) Morphotype’ by Sharma and Patnaik (2010) from the Miocene Baripada beds of 221 

Orissa, India (refer to Fig. 2b in Sharma and Patnaik 2010). These authors also recorded a 222 

‘Tear-Drop shaped’ coprolite (linked to crocodiles) that measures 2.1 cm in diameter (refer to 223 

Fig. 2a in Sharma and Patnaik 2010); however, the illustrated specimen is broken to allow 224 
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comparison with morphotype M2 coprolites reported in our study. Inclusions of both plant 225 

and bone matter within morphotype M2 coprolites (refer to section ‘Biotic and abiotic 226 

inclusions’) hint at an omnivorous producer that is most likely chelonians (as detailed in 227 

section ‘Discussion’). Interestingly, a few specimens assigned to morphotype M2 showcase 228 

bite marks on the external surface (Figs. 2g, 2i1) that we herein link to the garfish genus 229 

Lepisosteus (for details refer to section ‘Discussion’).Global records exist on Upper 230 

Cretaceous vertebrate coprolites (Waldman 1970; Broughton et al.1978;Nobre et al. 2008; 231 

Hollocher et al. 2010; Suoto 2010; Hunt et al. 2012, 2015; Sullivan & Jasinski 2012; Suozo et 232 

al. 2012; Godfrey & Palmer 2015; Milán et al. 2015; Schwimmer et al. 2015; Brachaniec & 233 

Wieczorek 2016; Segesdi et al. 2017); however, none of these are morphologically 234 

comparable to morphotype M2 recorded in the present investigation.   235 

Morphotype M3: Morphotype M3 is represented by the following specimens: LTK/2101-88 236 

(BSIP 42262), and LTK/2101-21 (BSIP 42263) (Figs. 3a1-a2, b1-b3). Morphotype M3 237 

coprolites are generally whitish to pale yellow coloured, elliptical with an average length 238 

measuring 29.71 mm and average width measuring 22.58 mm (Table 1),anisopolar, display 239 

constrictions, with burrows/pits and/or desiccation cracks generally observed on the external 240 

surface, and geochemically calcium phosphatic. 241 

Remarks: Coprolites morphologically similarto Morphotype 3 (recorded herein) have not 242 

been reported previously from the Mesozoic (e.g., Jurassic Kota Formation, Triassic Maleri 243 

Formation, Maastrichtian infra- and intertrappean sediments) and the Cenozoic (Lutetian 244 

Harudi Formation, Aquitanian Khari Nadi Formation, Burdigalian-Langhian Chassra 245 

Formation, and the Burdigalian Baripada beds) time intervals of India. The presence of biotic 246 

inclusions in the form of both plant and undigested bone matter within morphotype M3 247 

coprolites (refer to section 'Biotic and abiotic inclusions’) suggests that morphotype M3 were 248 

most likely produced by omnivorous chelonians as opposed to exclusively carnivorous 249 
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crocodiles (for details refer to section ‘Discussion’). Reptilian coprolites within the size range 250 

of Morphotype 3 (this study) are well-known to occur within the Upper Cretaceous 251 

sedimentary succession across the globe (Waldman 1970; Broughton et al. 1978; Nobre et al. 252 

2008; Hollocher et al. 2010; Suoto 2010; Hunt et al. 2012, 2015; Sullivan & Jasinski 2012; 253 

Suozo et al. 2012; Godfrey & Palmer 2015; Milán et al. 2015; Schwimmer et al. 2015; 254 

Brachaniec & Wieczorek 2016; Segesdi et al. 2017); however, they do not compare in 255 

general shape depicted by Morphotype 3.  256 

Morphotype 4: We herein assign specimen nos. LTK/2101-15 (BSIP 42265), and 257 

VVK/BNP/GEO9 (BSIP 42264) to Morphotype 4 (Figs.3c1-c2, d). Morphotype 4 coprolites 258 

display pale yellow to reddish brown colouration, cylindrical but curved along the 259 

longitudinal axis, average length measuring 40.42 mm, average width measuring 30.93 mm 260 

(Table 1), having burrows/pits and/or desiccation cracks on the external surface, and calcium 261 

phosphatic in chemical nature. 262 

Remarks: Thin sections of the Morphotype 4 coprolites (refer to section ‘Biotic and abiotic 263 

inclusions’) suggests that these ichnofossils were most likely produced by crocodiles rather 264 

than chelonians (for details refer to section‘Discussion’). Coprolite records from India 265 

suggest that the ichnofossils linked to crocodiles have been recorded previously from the 266 

Lutetian Harudi Formation, Kachchh region, western India [refer to Plate II (Figs.7-8) in 267 

Sahni and Mishra 1975]; however, incomplete nature of specimen nos. LTK/2101-15 (BSIP 268 

42265) and VVK/BNP/GEO9 (BSIP 42264) do not allow direct comparisons with Harudi 269 

coprolites, at this stage.  A common occurrence of coprolites linked to crocodiles within the 270 

Upper Cretaceous sedimentary successionsof the globe has been observed in the published 271 

literature (Hunt et al. 2012, 2015 and references therein); however, due to fragmentary nature 272 

of specimens assigned to Morphotype 4, direct comparisons are not possible at this stage.  273 
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Morphotype 5: This morphotype is represented by a single complete specimen 274 

VVK/BNP/GEO10 (BSIP 42266) (Figs. 3e1-e2). Morphotype 5 displays a pale yellowish 275 

white colouration, irregularly folded, measuring 36.66 mm in length and 13.33 mm in width 276 

(Table 1), anisopolar with both ends pinched and tapered, displaying constrictions forming 277 

conspicuous lobes and having desiccation cracks on the external surface(Figs. 3e1-e2).  278 

Remarks: The specimen VVK/BNP/GEO10 (BSIP 42266) has not been analysed for biotic-279 

abiotic inclusions through thin section techniques and/or analysed chemically. A separate 280 

detailed investigation utilizing the non-destructive micro-CT analysis is underway to link the 281 

specimen VVK/BNP/GEO10 (BSIP 42266) to its producer. However, the presence of 282 

constrictions that form conspicuous lobes strongly points towards an organic origin (refer to 283 

Hantzschel et al. 1968; Broughton et al. 1978). Further, the common presence of crocodilian 284 

and chelonian remains at Lotkheri (Fig. 4) suggests that Morphotype 5 was most likely 285 

produced by a reptilian. Interestingly, none of the previously recorded coprolite morphotypes 286 

or ichnotaxa recorded within the Mesozoic-Cenozoic sediments of India is comparable to 287 

Morphotype 5. In terms of global records on coprolites, irregularly folded coprolites recorded 288 

from the late Cretaceous Whitemud Formation, Canada [refer to Plate 43 (Fig. 18) Broughton 289 

et al., 1978] are morphology quite comparable to the Morphotype 5 (this study); however, the 290 

Canadian coprolites either display longitudinal striations or polygonal cracks on their external 291 

surfaces unlike Morphotype 5 from Lotkheri, central India. Amstutz (1958) recorded four 292 

coprolite specimens from the ‘Tertiary’ sediments of Salmon Creek, Washington, USA. Of 293 

these, one of the unnamed morphotype specimens is almost identical to Morphotype 5, 294 

recorded herein. However, the coprolite record by Amstutz (1958) may be doubted due to 295 

chemical analysis showing iron being the major chemical component of the specimen with a 296 

complete absence of phosphorous (refer to pp.11-12 in Hantzschel et al. 1968). An irregular 297 

morphotype “Ichnotaxon I” represented by a single specimen (that displays the presence of 298 
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three lobes on the outer surface with desiccation cracks) from the Late Miocene of Egypt 299 

[refer to Plate II (Fig.5) in Muftah et al. 2020] is quite comparable to Morphotype 5 from 300 

Lotkheri. However, “Ichnotaxon I” of Muftah et al. (2020) is at least two times larger than 301 

specimen no. VVK/BNP/GEO10 (BSIP 42266).  302 

Biotic and abiotic inclusions 303 

It should be noted that the present investigation reveals for the first time the internal texture, 304 

abiotic and biotic inclusions within a collection of vertebrate coprolites from a Maastrichtian 305 

intertrappean deposit in India (i.e., Lotkheri) utilizing both scanning electron microscopy 306 

(Figs. 5-6) and digital scanning of thin sections (Fig. 7). We observe the presence of micron-307 

sized porous structures (or ‘vesicles’), and walled egg-like mineral spheres (or 308 

‘microspherulites’) (Figs. 6e-f) within the investigated coprolites. The observed porous 309 

structures are generally considered as a reminiscence of escaping gases during the process of 310 

decomposition of the faecal matter (Lamboy et al. 1994; PurnachandraRao & Lamboy 1995; 311 

Northwood 2005; Kapur et al. 2020; Sagar et al. 2022). The microspherulites (i.e., egg-like 312 

mineral spheres) are commonlyascribed to mineral pseudomorphs of sulphur-producing 313 

bacteria (Hollocher et al. 2010; Owocki et al. 2013; Bajdek et al. 2016; Kapur et al. 2020; 314 

Sagar et al. 2022). Additional biotic remains observed within the Lotkheri coprolites include 315 

remains of freshwater sponge spicule morphotype Acanthoxea (Fig. 7c, 7g), possible dung 316 

beetle eggs (Figs. 7d-e) and some burrow structures (Fig. 7i) (also refer to section 317 

‘Discussion’).  318 

SEM analyses show the dominant presence of phosphatic (Hydroxyapatite - HAP) crystals 319 

(Figs. 6, 8) in the coprolite morphotypes recorded herein. The multi-spot EDS examination of 320 

the HAP crystals indicates a high concentration of Ca, P, and O. Interestingly, the HAP 321 

crystals showcase three distinct morphologies: spherical (HAP-S), rod-like (HAP-R), and 322 

needle-like (HAP-N) (Figs. 6, 8) (also refer to section ‘Discussion’).  323 
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XRD and XRF analyses 324 

Bulk mineralogical data based on the XRD results show that the eight analysed coprolite 325 

specimens are dominantly comprised of Hydroxyapatite apart from the presence of other 326 

accessory minerals such as Barite, Quartz and Feldspar (Fig. 9a-b). However, XRD data on 327 

the lithological samples suggest the minerals Feldspar, Quartz, and Plagioclase occur in a 328 

decreasing order of preponderance in terms of percentage (Fig. 9c). Additionally, the 329 

minerals Feldspar, Quartz, and Plagioclase within the coprolite-yielding host-lithology 330 

sample LTK-2 are present in lesser proportion compared to that in the unfossiliferous sample 331 

LTK-1 (Fig. 9c). Considering the XRF data on major oxides the relative composition (in %) 332 

concerning SiO2, Al2O3, Fe2O3, Na2O, and K2O within sample LTK-1 is less as compared to 333 

that in coprolite-yielding sample LTK-2 (Fig. 9d). This observation is also substantiated by 334 

the mineral composition shown in the XRD spectra. Further, the enrichment of SiO2 and 335 

Fe2O3 in the sample LTK-1 indicates more sediment-water interaction that may have been 336 

unfavourable for coprolite preservation within LTK-1 sediments. In contrast, the sample 337 

LTK-2 showcasing a relatively high percentage of SiO2, Al2O3, Na2O, and K2O favours the 338 

preservation of fossils including the coprolites recorded herein. Geochemical data corroborate 339 

field and laboratory palaeontological efforts carried out on the unfossiliferous red clay sample 340 

LTK-1 and fossiliferous (coprolite and vertebrate yielding) grey clay sample LTK-2. 341 

DISCUSSION 342 

Reptilian coprolites from the Maastrichtian intertrappean deposit of Lotkheri (central India) 343 

reveal the presence of five morphotypes (i.e., spherical-M1, tear-drop shaped-M2, elliptical-344 

M3, cylindrical-M4 and irregularly folded-M5) based on their geometry, surface, and internal 345 

textures. The common presence of undigested bone matter (Figs. 5a1, 5b1, 5c1, 5d, 346 

5e1)including the presence of fish scales (Figs. 7a-b) apart from plant remains (Fig. 7f, 7h) 347 

within a few investigated coprolites (mainly within morphotypes M1, M2, M3) supports an 348 
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omnivorous diet of the producer. Several extant chelonians species belonging to the family 349 

Trionychidae (i.e., Amydacartilaginea, Nilssonia gangeticus (=Aspideretes gangeticus), 350 

Nilssoniahurum(=Aspidereteshurum), Trionyxtriunguis) that generally dwell in freshwater 351 

ponds and/or rivers have been documented to consume an omnivorous diet (Jensen & Das 352 

2008 and references therein). Recovery of chelonian remains (Figs. 4a-b) in association with 353 

the coprolites (recorded herein) further supports our inference that the producers of 354 

morphotypes M1-M3 were chelonians (also refer to section “Morphological 355 

characterization”). The absence of bone matter within morphotype M4 coprolite specimen 356 

LTK/2101-15 (BSIP 42265) suggests that the producer animal had an effective digestive 357 

system compared to chelonians. Extant crocodiles are known to have an effective digestive 358 

system (i.e., having stomach acid with a pH value up to ~2 and in a volume quite higher 359 

compared to other carnivores in the animal kingdom) to allow complete digestion of 360 

vertebrate remains (Fisher 1981; Coulson et al. 1989; Trutnau & Sommerlad 2006; 361 

Balaguera-Reina et al. 2018 and references therein). In a separate study on modern 362 

crocodilians, Milàn (2012) observed a complete absence of skeletal remains in the scats of 363 

crocodiles that were provided with a diet comprising of piglets, fish and chicken. Numerous 364 

crocodilian elements in the form of scutes and isolated teeth (Figs. 4c-l) were recovered from 365 

Lotkheri intertrappean deposits in association with coprolites during the present investigation 366 

(also refer to Kapur et al. 2006). Thus, it is quite likely that crocodiles are the producers of 367 

the morphotype M4 coprolites. Due to the reasons mentioned earlier, Morphotype 5 specimen 368 

no. VVK/BNP/GEO10 (BSIP 42266) was excluded from the destructive analyses; however, 369 

its morphology and associated faunal remains hint at a reptilian producer. Additional, biotic 370 

inclusions observed within the Lotkheri coprolites include remains of freshwater sponge 371 

spicule morphotype Acanthoxea, possible dung beetle eggs and some backfilled burrow 372 

structures. Fresh water sponge spicules (in particular, morphotype Acanthoxea) have been 373 
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previously recorded within the Maastrichtian Type-A coprolites (linked to titanosaurid 374 

sauropods) from the infratrappean (Lameta Formation) deposits of Pisdura, central India 375 

(Khosla et al. 2015) and recently within the Miocene chelonian coprolites from Kachchh 376 

region, western India (Sagar et al. 2022). Many extant dung beetle species (e.g., Onthophagus 377 

gazella) are known to form tunnels/burrows structures to sustain brood chambers (Chin and 378 

Gill 1996 and references therein). It is observed that the pattern and size of the burrows and 379 

brood chambers are unique to extant species of dung beetles; however, it is difficult to link 380 

these inclusive structures to a particular taxon in the case of deep-time fossilized faecal 381 

matter i.e., coprolites (Chin & Gill 1996 and references therein). The presence of burrow 382 

structures, dung beetle eggs, and soft parts of beetles within coprolites are not uncommon in 383 

the fossil record and provide unique palaeoenvironmental-palaeoecological data (Qvarnström 384 

et al. 2016, 2017, 2021 and references therein). In the past few years, the non-destructive 385 

synchrotron microtomography technique has proven to be quite useful to identify dung beetle 386 

elements within coprolites (Qvarnström et al. 2021 and references therein). As already 387 

mentioned, non-destructive techniques have not been utilized in the present investigation to 388 

identify biotic inclusions within Lotkheri coprolites and hint at the scope of future 389 

investigations on Mesozoic-Cenozoic coprolite material from India. However, it is generally 390 

agreed that the presence of burrow and/or egg-like structures within coprolites linked to dung 391 

beetle are suggestive of the prevalence of a terrestrial palaeoenvironment. Associated faunal 392 

remains support that the Lotkheri coprolites were deposited in a palustrine/lacustrine fresh to 393 

brackish water environment.  394 

Rare occurrences of external markings on coprolites such as feeding traces or tooth 395 

impressions have been recorded in the published literaturethat has been linked to tiger sharks 396 

(e.g., genus Galeocerdo) or gar fishes (e.g., genus Lepisosteus) (refer to Figs. 3I, 5I in 397 

Månsby 2009; Fig. 2A in Godfrey & Smith 2010; Figs. 1-3 in Godfrey & Palmer 2015). 398 
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Bite marks are observed on the external surface of a few Lotkheri coprolite specimens 399 

assigned to morphotype M2 (Figs. 2g, 2i1). The glancing bite approximately 2 cm in length 400 

(Fig. 2g) is identical to the one assigned to the garfish genus Lepisosteus by Godfrey & 401 

Palmer (2015) while smaller (<5 mm length) 3-paired (nearly conjoined at one end) troughs 402 

(Fig. 2i1) are identical to the one recorded by these workers but assigned to an unknown 403 

animal. Interestingly, fish scales belonging to Lepisosteus indicus (Figs. 4n-p) were also 404 

recovered in association with the coprolite assemblage recorded herein and argues in favour 405 

of the glancing bite produced by this fish during coprophagy.  406 

The phosphatic composition of the coprolites recorded herein is confirmed by utilizing 407 

scanning electron microscopy and geochemical data. Interestingly, the Hydroxyapatite (HAP) 408 

crystals observed as inclusions depict three distinct morphologies: spherical (HAP-S), rod-409 

like (HAP-R), and needle-like (HAP-N). We envisage that the freshly excreted faecal matter 410 

that consisted of an ionic aqueous solution containing different ions such as Ca2+, PO4
3-, OH-, 411 

and H+ help explain the formation of these varied types of phosphatic crystals (Fig10). The 412 

growth unit model as shown in Fig. 10 postulates that the presence of Ca2+, PO4
3-, and 413 

H+/OH- ions in newly expelled faeces constitutes the growth unit, and the pH regulates the 414 

concentration of both positively and negatively charged growth units. Neutral conditions are 415 

crucial for the concentration of positive and negative growth units to balance, leading to the 416 

crystallization and maturation of HAP crystals through various morphologies. A pH of 417 

around 7-8 in the post-depositional environment remineralizes faeces into HAP, which is the 418 

least soluble phase formed under neutral or basic conditions. Overall, calcium phosphate in 419 

coprolite is a result of both precipitation and adsorption processes, where minerals from the 420 

surrounding soil or water can deposit on its surface or adsorb onto it. The crystalline 421 

structures, intermediate forms, and amorphous aggregates of calcium phosphate in coprolites 422 

provide valuable information about the organism's gut and the events that influenced calcium 423 
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phosphate precipitation before, during, and after its formation. Additionally, organic matter in 424 

faeces can serve as a template for calcium phosphate precipitation, affecting its development. 425 

The remineralisation of calcium phosphate is dependent on various factors, including pH, 426 

concentration, temperature changes, and metabolic processes. 427 

CONCLUSIONS 428 

A detailed account of reptilian coprolites from the Maastrichtian intertrappean deposit of 429 

Lotkheri (central India) reveals the presence of five morphotypes i.e., spherical-M1, tear-drop 430 

shaped-M2, elliptical-M3, cylindrical-M4 and irregularly folded-M5.  The common presence 431 

of undigested bone matter and plant remains within morphotypes M1, M2, and M3 supports 432 

an omnivorous diet of the producer most likely chelonians. Absence of bone inclusions 433 

within morphotype M4 hints at a producer having an effective digestive system most likely a 434 

crocodilian. The occurrence of chelonian (mainly scutes) and crocodilian (scutes and teeth) 435 

remains in association with coprolites (recorded herein) supports the proposed reptilian 436 

producer associations. Scanning electron microscopy and geochemical data confirms the 437 

phosphatic composition of the reptilian coprolites investigated herein. Hydroxyapatite 438 

crystals (as inclusions) showcase three distinct morphologies i.e., spherical, rod-shaped, and 439 

needles. The proposed chemical model envisages that the freshly excreted faecal matter 440 

consisting of an ionic aqueous solution containing different ions such as Ca2+, PO4
3-, OH-, and 441 

H+ explains the formation of these varied types of phosphatic crystals. The external surface of 442 

morphotype 2 coprolites provides rare evidence of two different types of bite marks herein 443 

linked to garfish Lepisosteus and to an unknown animal practising coprophagy. Data on 444 

inclusions (both biotic and abiotic), and associated vertebrate remains indicate that the 445 

recorded coprolite ichnofossils were deposited in a palustrine/lacustrine fresh to brackish 446 

water palaeoenvironment. 447 

 448 
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EXPLANATION OF FIGURES 673 

 674 

 675 

Fig. 1. (a)DEM map showing location of the investigated late Cretaceous (Maastrichtian) locale of Lotkheri in 676 
central India. (b) Panoramic view of the Lotkheri locale while conducting surface prospecting in the ploughed 677 
field (farmland) for vertebrate remains and associated coprolites. (c) Lithostratigraphic section. (d) Field 678 
photograph showing the contact between fossiliferous (coprolite-yielding) green clays and the underlying 679 
unfossiliferous red clays. (e) Exposure of the underlying basalt in a nala section in the vicinity of the coprolite-680 
yielding locale showing spheroidal weathering, red arrow marks a pen for scale purposes.  681 

 682 
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 683 

 684 

Fig. 2. Digital photographs of late Cretaceous (Maastrichtian) coprolite specimens recovered from the 685 
intertrappean deposit at Lotkheri, central India. (a-d)Spherical Morphotype M1, a. specimen no. LTK/2101-154 686 
(BSIP 42254); b. specimen no. LTK/2101-234 (BSIP 42255); c. specimen no. VVK/BNP/GEO2 (BSIP 42256); 687 
d. specimen no. VVK/ BNP/GEO1 (BSIP 42253). (e-i)Tear-drop shaped Morphotype M2, e. specimen no. 688 
LTK/2101-194 (BSIP 42258); f1-f2. specimen no. LTK/2101-351 (BSIP 42260); g. specimen no. 689 
VVK/BNP/GEO12 (BSIP 42257); h1-h2: specimen no. LTK/2101-321 (BSIP 42261); i1-i2. specimen no. 690 
LTK/2101-14 (BSIP 42259).Note: Green arrow marks burrow structures, yellow arrow marks desiccation 691 
cracks, light blue arrow points towards bite marks, and dashed lines highlight the conspicuous inclination. The 692 
scale bar equals 1 cm for all.  693 

 694 

 695 

 696 

 697 
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 698 

Fig.3. Digital photographs of late Cretaceous (Maastrichtian) coprolite specimens recovered from the 699 
intertrappean deposit at Lotkheri, central India.  (a-b)Elliptical Morphotype M3,a1-a2. specimen no. LTK/2101-700 
88 (BSIP 42262), b1-b3. specimen no. LTK/2101-21 (BSIP 42263). (c-d)Cylindrical Morphotype M4.[(c1-c2. 701 
specimen no. LTK/2101-15 (BSIP 42265);d. specimen no. VVK/BNP/GEO9 (BSIP 42264)]. (e) Irregularly 702 
folded Morphotype M5.[(e1-e2. specimen no. VVK/BNP/GEO10 (BSIP 42266)]. Note: b2-b3 are close-up 703 
views showing bone matter (reddish pink colour) embedded on the external surface of the coprolite specimen 704 
no. LTK/2101-21 (BSIP 42263). The green arrow marks burrow structures, the yellow arrow marks desiccation 705 
cracks, and the orange arrow marks constrictions. The scale bar equals 1 cm for all.  706 

 707 

 708 

 709 
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 710 

Fig. 4. Digital photographs of the late Cretaceous (Maastrichtian) vertebrate remains recovered from the 711 
intertrappean deposit at Lotkheri, central India. (a-b) Chelonia gen. et sp. indet. (a). carapace fragment, 712 
specimen no. LTK/2013-5 (BSIP 42267); (b). isolated vertebra, specimen no. LTK/2101-118 (BSIP 42268). (c-713 
f) dermal scutes, Crocodilia gen. et sp. indet. (c. specimen no. LTK/2013-12 (BSIP 42269); d. specimen no. 714 
LTK/2013-18 (BSIP 42270);e. specimen no. LTK/2013-1 (BSIP 42271); f. specimen no. LTK/2013-19 (BSIP 715 
42272). (g-m) isolated teeth, Crocodylia gen. et sp. indet. (g. specimen no. LTK/2013-13 (BSIP 42273); h. 716 
specimen no. LTK/2013-11 (BSIP 42274); i. specimen no. LTK/2013-10 (BSIP 42275); j. specimen no. 717 
LTK/2013-9 (BSIP 42276); k. specimen no. LTK/2013-16 (BSIP 42277); l. specimen no. LTK/2013-17 (BSIP 718 
42278);m. specimen no. LTK/2013-15(BSIP 42279)). (n-p) isolated scales, Lepisosteus indicus (n. specimen no. 719 
LTK/2101-266 (BSIP 42280); o. specimen no. LTK/2013-4 (BSIP 42281); p. specimen no. LTK/2013-2 (BSIP 720 
42282)). The scale bar equals 1 cm for all.  721 

 722 
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 723 

Fig. 5: Scanning electron microphotographs showing biotic inclusions and corresponding Energy Dispersive 724 
Spectroscopy (EDS) plots of the late Cretaceous (Maastrichtian) coprolites recovered from the intertrappean 725 
deposit at Lotkheri, central India. (a1-a3). Spherical Morphotype M1, specimen no. VVK/BNP/GEO2 (BSIP 726 
42256), a1. bone fragment, a2. EDS data for spot 1, a3. EDS data for spot 2. (b1-b3) Spherical Morphotype M1, 727 
specimen no. VVK/BNP/GEO1 (BSIP 42253), b1. bone fragment, b2. EDS data for spot 1, b3. EDS data for 728 
spot 2. (c1-c2) Spherical Morphotype M1, specimen no. VVK/BNP/GEO1 (BSIP 42253), c1. bone fragment, 729 
c2. EDS data for spot 1. (d) Tear Drop shaped Morphotype M3, bone fragment, specimen no. 730 
VVK/BNP/GEO12 (BSIP 42257).(e1-e3) Spherical Morphotype M1, specimen no. VVK/BNP/GEO1 (BSIP 731 
42253), e1. Sponge spicule fragment, e2. EDS data for Spot 1, e3. EDS data for Spot 2. (f) Microspherulites 732 
(egg-like mineral spheres), Tear Drop shape Morphotype M2, specimen no. LTK/2101-14 (BSIP 42259). g. 733 
Microspherulites (egg-like mineral spheres), Cylindrical Morphotype M4, specimen no. VVK/BNP/GEO9 734 
(BSIP 42264). For details refer to Supplementary Data S1.  735 

 736 
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 737 

Fig. 6. Scanning electron microphotographs showing the internal texture and the Hydroxyapatite (HAP) crystals 738 
(as inclusions) within the late Cretaceous (Maastrichtian) coprolites recovered from the intertrappean deposit at 739 
Lotkheri, central India. (a-c) Cylindrical Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265). (d-f) Tear 740 
Drop shaped Morphotype M3, specimen no. LTK/2101-14 (BSIP 42259). Note: Yellow arrow marks the 741 
hexagonal rod-shaped geometry of the HAP crystals. Needle-shaped geometry of the HAP crystals in c & d. 742 
Micron-sized spherical geometry of HAP crystals in e &f.   743 

 744 

 745 

 746 

 747 

 748 
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 749 

Fig. 7. Digital scans of the thin sections showing the biotic inclusions within the late Cretaceous (Maastrichtian) 750 
coprolites recovered from the intertrappean deposit at Lotkheri, central India. (a-b) Fish scales, Teardrop-shaped 751 
Morphotype M2, specimen no. LTK/2101-14 (BSIP 42259). (c) a cavity or a burrow structure, Cylindrical 752 
Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265). (d-e) egg-like structures possibly of a dung beetle, 753 
Cylindrical Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265). (f) bone fragment, Teardrop-shaped 754 
Morphotype M2, specimen no. LTK/2101-14 (BSIP 42259). (g) freshwater sponge spicule morphotype 755 
Acanthoxea, Cylindrical Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265). (h) bone fragment, 756 
Teardrop-shaped Morphotype M2, specimen no. LTK/2101-14 (BSIP 42259). (i)  burrow structure, Cylindrical 757 
Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265).  758 

 759 
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 760 

Fig. 8. Scanning electron microphotographs showing Hydroxyapatite (HAP) crystals and corresponding Energy 761 
Dispersive Spectroscopy (EDS) plots of the late Cretaceous (Maastrichtian) coprolites recovered from the 762 
intertrappean deposit at Lotkheri, central India. (a1-a3). Teardrop-shaped Morphotype M2, specimen no. 763 
LTK/2101-14 (BSIP 42259), a1. Rod-shaped HAP crystals, a2. EDS data for spot 1, a3. EDS data for spot 2. 764 
(b1-b3) Cylindrical Morphotype M4, specimen no. LTK/2101-15 (BSIP 42265), b1. Rod-shaped HAP crystals, 765 
b2. EDS data for spot 1, b3. EDS data for spot 2. Note: Yellow arrow marks the hexagonal rod-shaped geometry 766 
of HAP crystals.  767 

 768 
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 769 

Fig. 9. Geochemical data of the late Cretaceous (Maastrichtian) coprolites, associated (LTK-1) and host (LTK-770 
2) intertrappean sediments from Lotkheri, central India. (a-b) XRD spectra of coprolites. (c)XRD spectra of 771 
associated (LTK-1) and host (LTK-2) lithology. (d) XRF data on major oxides of associated (LTK-1) and host 772 
(LTK-2) lithology. 773 

 774 

 775 
Fig. 10. Schematic diagram for the Growth Unit Model showing the presence of Ca2+, PO4

3-, and H+/OH- ions 776 
constituting the growth units that form the three different types i.e., spherical-, rod-, and needle-shaped 777 
geometry of Hydroxyapatite (HAP) crystals in coprolites. 778 
 779 
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EXPLANATION OF TABLE 780 

S. No. Morphotype(s) Specimen Length 
(in mm) 

Width 
(in mm) Length/Width Avg Length 

(in mm) 
Avg.Width 

(in mm) Remarks 

1 

M1 (Spherical) 

LTK/2101-154 (BSIP 42254) 30.16 24.18 1.25 26.46 23.17 Fig. 2a 

2 LTK/2101-234 (BSIP 42255) 26.78 21.72 1.23     Fig.2b 

3 VVK/BNP/GEO2 (BSIP 42256) 20.58 22.35 0.92     Fig. 2c 

4 VVK/BNP/GEO1 (BSIP 42253) 28.33 24.44 1.16     Fig. 2d 

5 

M2 (Teardrop) 

LTK/2101-194 (BSIP 42258) 33.44 24.66 1.36 37.97 32.38 Fig. 2e 

6 LTK/2101-351 (BSIP 42260) 17.39 11.94 1.46     Fig. 2f1-f2 

7 VVK/BNP/GEO12 (BSIP 42257) 33.12 54.37 0.61     Fig. 2g 

8 LTK/2101-321 (BSIP 42261) 18.15 13.15 1.38     Fig. 2h1-h2 

9 LTK/2101-14 (BSIP 42259) 87.77 57.78 1.52 - - Fig. 2i1-i2 

10 
M3 (Elliptical) 

LTK/2101-88 (BSIP 42262) 31.68 23.14 1.37 29.71 22.58 Fig. 3a1-a2 

11 LTK/2101-21 (BSIP 42263) 27.74 22.01 1.26     Fig. 3b1-b3 

12 
 M4 

(Cylindrical) 

LTK/2101-15 (BSIP 42265) 59.78 42.39 1.41 40.42 30.93 Fig. 3c1-c2 

13 VVK/BNP/GEO9 (BSIP 42264) 21.05 19.47 1.08     Fig. 3d 

14 M5 (Irregular) VVK/BNP/GEO10 (BSIP 42266) 36.66 13.33 2.75 - - Fig. 3e1-e2 

 781 
 782 
Table 1. Measurements (length, width, length/width) data for the late Cretaceous 783 
(Maastrichtian) coprolites recovered from the intertrappean deposit at Lotkheri, central India. 784 


