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Abstract

We investigate the relationship between stellar mass, metallicity and gas content for a magnitude- and volume-limited sample of 260 nearby late-type galaxies in
different environments, from isolated galaxies to Virgo cluster members. We derive oxygen abundance estimates using new integrated, drift-scan optical spectroscopy
and the base metallicity calibrations of Kewley & Ellison (2008). Combining these measurements with ultraviolet to near-infrared photometry and HI 21 cm line
observations, we find that, at fixed stellar mass, galaxies with lower gas fractions typically also possess higher oxygen abundances. We also observe a relationship
between gas fraction and metal content, whereby gas-poor galaxies are typically more metal-rich. Statistically, the stellar-mass metallicity relation is nearly invariant to
the environment, in agreement with recent studies. These results indicate that internal evolutionary processes, rather than environmental effects, play a key role in
shaping the stellar mass-metallicity relation. See arXiv:1207.4191.

1. The Herschel Reference Survey 2. Integrated optical spectroscopy of the HRS

The Herschel Reference Survey is a magnitude- and volume-limited sample covering
323 nearby galaxies in a range of environments, from isolated systems to Virgo
cluster members (Boselli et al. 2010).

Integrated, drift-scan optical spectra from the OHP ~2m telescope and CARELEC
long-slit spectrograph are available for 139 galaxies.
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Fig. 1 Sky distribution of HRS galaxies. Virgo clusté

members are shown as red circles. assembled a homogeneous dataset of spectral properties for 237,260 late-types.

3. Defining the stellar mass o metallicity relation 4. What governs the scatter of the relation?

Oxygen abundance estimates are obtained using optical emission line ratios
measured from the new HRS spectroscopy. We apply five different calibrations to
each spectra, convert these results into a base metallicity using the relations of
Kewley & Ellison (2008), and then take the error-weighted average.

Since a simple closed-box model of chemical evolution predicts a relationship
between metallicity and gas (e.g. Edmunds 1990), we study the role of gas content in
shaping the relation. Here, gas fraction is equal to HI mass / (HI mass + stellar mass).
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We find that gas fraction is anti-correlated with metallicity for normal galaxies. Gas
deficient systems are preferentially found at higher metallicities.

Our final conclusions are independent of the choice of calibrations or base metallicity.

5. Gas deficiency and cluster metallicity enhancements 6. Conclusions

Metal enhancements in HI deficient L L
. . . 0.4 NGC 4254 _|
galaxies may arise from a selection
effectt. Gas stripping by the
environment will reduce number of
observed HIl Regions since there is
less fuel for star formation. Only Hll
regions within the stripping radius will
contribute to the observed spectra,
where gas remains as fuel for new 8.6
stars to continue to be created. R

We find that the gas fraction correlates with
metallicity, whereby higher mass galaxies are
typically metal-rich and gas-poor. The scatter Iin
the M-Z relation correlates with gas fraction. Our
work supports a scenario where a variation in SF
efficiency with stellar mass drives evolution.
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7. Future work

Galaxies with strong metallicity O 1 < 3
gradients appear more metal rich. R/Rg | |
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stripping are compared by integrating metallicity wascalculatedfor i) the whole profile andii) R<R, i.e. before andafter stripping (P.l.: L. Hao), will both provide the 3D
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profiles from Skillman et al. (1996). enhancementof 0.05-0.1 dex, enoughto shift a galaxyfrom the relation (solidblackline). the correlation of gas deficiency and metallicity.
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