
Accepted Manuscript

Seasonal trends in calcite-raft precipitation from cenotes rainbow,
Feno and Monkey Dust, Quintana Roo, Mexico: Implications for
paleoenvironmental studies

Shawn E. Kovacs, Eduard G. Reinhardt, Christopher Werner,
Sang-Tae Kim, Fred Devos, Christophe Le Maillot

PII: S0031-0182(17)30560-6
DOI: doi:10.1016/j.palaeo.2018.02.014
Reference: PALAEO 8672

To appear in: Palaeogeography, Palaeoclimatology, Palaeoecology

Received date: 25 May 2017
Revised date: 6 February 2018
Accepted date: 11 February 2018

Please cite this article as: Shawn E. Kovacs, Eduard G. Reinhardt, Christopher Werner,
Sang-Tae Kim, Fred Devos, Christophe Le Maillot , Seasonal trends in calcite-raft
precipitation from cenotes rainbow, Feno and Monkey Dust, Quintana Roo, Mexico:
Implications for paleoenvironmental studies. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Palaeo(2017),
doi:10.1016/j.palaeo.2018.02.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.palaeo.2018.02.014
https://doi.org/10.1016/j.palaeo.2018.02.014


AC
CEP

TE
D M

AN
USC

RIP
T

1 of 32 

 

Seasonal trends in calcite-raft precipitation from cenotes Rainbow, Feno and Monkey Dust, 

Quintana Roo, Mexico: implications for paleoenvironmental studies 
 

Shawn E. Kovacs 
a
*, Eduard G. Reinhardt 

a
, Christopher Werner 

b
, Sang-Tae Kim 

a
, Fred Devos 

c
, Christophe Le Maillot 

c
 

 
a 
McMaster University, School of Geography and Earth Sciences, Hamilton, Ontario, L8S 4K1, 

Canada 
b
 Woodville Karst Plain Project, FL, USA 

c
 Mexico Cave Exploration Project (MCEP), Centro Investigador del Sistema Acuifero de 

Quintana Roo A.C. (CINDAQ), Global Underwater Explorers (GUE), Mexico 

 

* Corresponding author at: McMaster University, School of Geography and Earth Sciences, 

Hamilton Ontario, L8S 4K1, Canada.  Email address: kovacs2@mcmaster.ca 

 

 

Abstract 

Calcite-raft precipitation was monitored in three Yucatan cenotes (Rainbow, Feno and 

Monkey Dust) over a 2-year period.  Site-specific variables including water temperature, relative 

humidity, water level and salinity were recorded as well as rainfall (Cozumel).  Calcite-raft 

surface area was monitored through trail cameras that collected photographs every 60 minutes.  

Accumulation rates were recorded using sediment traps that were collected in May and 

December of each year.  Calcite-raft surface area was calculated using an image segmentation 

procedure that identified the boundary of objects (edge detection) that share certain pixel 

characteristics, removed non-points of interest and measured the sum of the area covered by the 

raft material.   Results show that large rainfall events have a regional effect on the meteoric water 

mass (i.e. salinity), as well as the precipitation of calcite rafts.  The large rainfalls and increased 

inflows cause dilution of the CaCO3 supersaturated condition of the meteoric water mass and 

cause increased flow hindering calcite-raft precipitation for days to weeks after the rainfall.  Raft 

precipitation gradually returns with deceasing flow after the event, and stagnation allows the 

recurrence of CaCO3 supersaturation and accumulation of nucleation particles.  Small rainfalls 
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