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PROJECT OBJECTIVES

» Measure the d!3C values of intestinal fluid and ichthyocarbonate
» Calculate the fractionation factor (€) for ichthyocarbonate formation
» Assess the relationship of € with mol%MgCOs content

PROJECT RATIONALE

Ichthyocarbonate is a magnesium-rich carbonate mineral produced in the intestine
of marine teleost fish (Wilson et al., 2009). Through ichthyocarbonate production and
excretion to the environment, marine fish contribute to both the biological and
carbonate pumps, processes which are important controls on atmospheric carbon
dioxide concentrations (Grosell and Oehlert, 2023). Ichthyocarbonate is composed of
significant proportions of both dietary carbon and seawater dissolved inorganic
carbon (DIC; Oehlert et al., 2024), in contrast to other marine calcifiers which
principally use DIC. Notably, no value for the fractionation factor between intestinal
fluid and ichthyocarbonate has been reported, creating uncertainty in estimates of
intestinal fluid
013C values, and
thus the
contribution of
dietary carbon to
ichthyocarbonate
formation
(Oehlert et al.,
2024).
Previously, € was
assumed for
ichthyocarbonate
based on
measurements
conducted on high
magnesium
calcite with
varying
magnesium
contents formed
in inorganic
precipitation
experiments (i.e.

Figure 1: (A) The ThermoFisher Delta Q IRMS + EA Isolink CNS allows
for stable isotopic analysis of carbon, nitrogen, and sulfur, (B) The
Gasbench Plus allows for measurements of the stable carbon isotopic

_ composition of evolved CO2 gas from acidification of intestinal fluids
Jimenez-Lopez et |, ith H3POA.

27



al., 2006) and natural dolomite (Sheppard and Schwarcz, 1970). Based on the high
mol%MgCO3 content of ichthyocarbonate (14 - 50%o0; Heuer et al., 2012; Salter et
al., 2012), the predicted range of € is + 0.9 - 2.2%o0 with increases in € expected
with increasing mol%MgCOs (Oehlert et al., 2024).

APPROACH

Here we will empirically determine € by measuring the 3*3C values of intestinal fluid
and ichthyocarbonate collected from Gulf toadfish (Opsanus beta). Gulf Toadfish were
fasted for 3 days, then ichthyocarbonate and intestinal fluid were collected via
dissection, along with samples of seawater and excreted ichthyocarbonate. Muscle
samples were also collected to fully parameterize the mixing model, which were
analyzed on an EA Isolink CNS + Delta Q. The 8'3C values of intestinal fluid, seawater,
and ichthyocarbonate were analyzed using the Gasbench Plus + Delta Q. By
subtracting the d!3C values of intestinal fluid from the &'3C values of
ichthyocarbonate, we calculated for the first time the fractionation factor for
ichthyocarbonate formation. Additional work to measure the mol%MgCOs content of
ichthyocarbonate and the Mg/Ca ratio of intestinal fluid is underway.

SIGNIFICANCE

We performed the first measurements of paired ichthyocarbonate and intestinal fluid
013C values, while developing novel methods for the processing and analysis of
intestinal fluid. Additionally, our preliminary analyses suggest the mineralogical
fractionation factor of ichthyocarbonate is + 1.62%o0. This new measurement will
enable researchers to refine estimates of dietary carbon incorporation in
ichthyocarbonate, which is one of the top three sources of global marine carbonate
production (Wilson et al., 2009; Oehlert et al., 2024) and will provide insight into
fractionation factors associated with the formation of biogenic HMC more generally.
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