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Gill branch length is a common and accessible
measurement for respiratory potential. However, qill
surface area is thought to be a more reliable
measurement but is harder to obtain (Klahs, 2025).

Little studied is how the length of one gill branch (e.q.
anterior gill) relates to other qill features, such as the
length of other gill branches or gill surface area.
Correlations would indicate that simple measures of
branch length are useful to understand physiology.

We randomly selected n=35 larvae from a
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previously conducted egg incubation study a 30-day medial gill salamander photo.

across 4 temperature treatments: 5, 10, 20, 22°C
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Figure 1. Imagel) software examples of length and area measurements for

2 3 4
Gill Length (mm)

Figure 3. Relation of gill area and gill length. The
dashed line is the line of isometry (slope = 1)

(Thulander & Hall, 2025). .
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« Photos of each larvae were taken at different S =
ages: hatching, 30, and 60 days post hatching. ’gs_o_ £33
— c Time
. . . < 3.0 °
» \WWe used Imaged to digitally measure all 3 gill %2_5 2 —
branch lengths for one side, and gill area (branch 2 = A — 60Day
and fimbriae) of one highly visible qill (Fig. 1). 'C_?Z-O 5 20- atehing
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» We used linear mixed effects models in R < 15 S 15
. @ ®
(package Ime4) to evaluate correlations among ol 10l. B
gill measures while using individual ID as a | | | | |
random effect to account for repeated measures. 10 15 20 25 30 e o
Anterior gill length (mm) Anterior gill length (mm)
* Example model: Figure 2. Relation of gill 2 (A) and gill 3 (B) length with gill 1 across ages. The
Gill trait1 ~ gill trait2 + age + gill trait2:age + (1[ID) dashed line is the line of isometry (slope=1). .
(see Tables 1-3 for example results)
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correlated with each other, and gill area - 006 Random Efects Random Effce
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correlated with gill length (Fig. 3). - o o
» In general, the strength of the correlations CE—— = T e
Marginal R2 / Conditional R 0.874/0.904 Marginal R2 / Conditional R2 0.675/0.750 Marginal R* / Conditional R?  0-765/0.791

iIncreased over time because slopes
iIncreased over time (i.e. interaction between
age and gill length): the correlations were

Table 1. Results of model
regressing gill area on

weaker at hatching and stronger at 60 days  ength, log transformed.

(Fig. 2-3)

Table 2. Results of model
regressing gill 2 on gill 1.

Table 3. Results of model
regressing gill 3 on gill 1,
log transformed.

Conclusion

Strong correlation between gill length
and area indicates a strong positive
correlation between the length of a gill
branch and its respiratory potential.

In many cases, simple measures of
gill branch length will indicate among
individual, or among-group
differences in gill area and respiratory
function.

These relationships may be more
pronounced later rather than early In
development, so gill measures are not
comparable across age structure.

Additionally, the first gill's length
variation seems to most strongly
predict the other two gills’ lengths in
the latest growth period (60-day),
iImplying that early gill length variation
may be more dependent on other
factors.
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