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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Study Background

Are cryoconite holes from : | Hp: inthe span of a
.| remote alpine glaciers | : . |season, primary
)| characterized by proper Wy R | producers colonize these
ecological successions = @ | microhabitats, decreasing |
that we can observe and g © " lin favour of secondary
model? e e | consumers.

Is there a difference , ; Hp the type of
between the bacterial = . cryoconite explains a
| communities of S—— .| significant amount of the
: interconnected and = -~ |variance observed in
| - " |ordination biplots.

Does bacterial secondary |+ . = o | Hp: secondary
productivity increase ik, i - | productivity increases
along the season7 T SRR fromJune to September
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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Study Area

O Atotal of 60 cryoconite holes were sampled
on the Jamtalferner (Galtur, Austria) from late
June to early September on a regular basis.

0 Sampling was consistently carried out in the
ablation area, each time selecting 10 random

cryoconites.
_ O Flow-through (R) and isolated cryoconites (L)
NANRR O%er i were labelled accordingly.
; s ‘f" ©o ke 1| O No ski resorts in the study area, only
B souce:wikipedia ) | S occasional hikers.
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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Results 1

General summary compOSition mOdeIing
Mean read length 1446.4
Mean read quality 135 c
Median read length 1450
Median read quality 16.4 Ra refa cti o n 100% -
Number of reads 294 350 ’
Read length N50 1450
STDEV read length 85.3
Total bases 425757 379
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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Results 2

Diversity increases consistently along the season.

Alpha Diversity Measure
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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Results 3a

Are the observed trends backed up by the models?

Composition Diversity
What did we model? What did we model?
The composition (relative abundances) of the six most || The values of the previously shown indexes (observed
abundant genera across all barcodes, using the diversity, Shannon and Inverse Simpson) using the
number of days since ablation onset as the predictor. number of days since ablation onset as the predictor.

o, Due to the unbalance introduced in the design by the
-@- different number of cryoconites pooled into single

=" barcodes, residual regression is presented for
Observed and Shannon diversty.

Calothrix

Chamaesiphon H OW?

Cyanothece

Relative abundances

Fit the “beyond optimal” model that includes all the
available predictors and their interaction terms, to avoid
Nostoc missing unexpected/masked effects on the response.

ran)
Polaromonas K‘)

Ferruginibacter

Progressively exclude non-significant/nuisance predictors,

Method: generalized linear (mixed) models fit (glmmTMB, beta family) I to obtain the simplest but most informative structure.
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Intra-seasonal trends of cryoconite bacterial communities on an Alpine Glacier - Results 3b
Models' outputs

Composition

Diversity

QCalothrix: n.s. (z =-1.065; P = 0.287)

UChamaesiphon: sign. decrease (-3.290; 0.001%*%*)
UCyanothece: n.s. (-1.621; 0.105)
WNostoc: n.s. (-0.706; 0.48)

: sign. increase (4.306; 1.66e-05**%*)
: sign. increase (quad. -3.270; 0.00108*%*)

UObserved div.: sign. increase (t,oq¢ = 3.583; P= 0.00186*%)
Qinv. Simpson: sign. increase (tyoq4r = 4.705; 0.000136**%*)
UShannon: sign. increase (t,o4r = 4.066; 0.000603**%*)

Note: observed diversity and Shannon positively correlate to the number
of cryoconite holes pooled together during library preparation.

Secondary Productivity (ug/gWW)
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Secondary productivity does not show any
significant effect when considered as predictor
in the analyses.
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The type of cryoconite does suggest any specific
difference in community composition or overall
diversity
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®:- Food for Thoughts

Climate change is deeply affecting ' e
the cryosphere and its associated |—>
habitats. 3
What are we losing along with the ice?
v

Complex microbial communities
that follow fully fledged ecological
successions.

Relevant for...

Diversity loss Functional loss

Plastic Pesticide "
degraders degraders
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