Results

Phylogenetic Analysis. GenBank accessions and voucher specimen information are reported in Supplementary
Table 1. PartitionFinder results are summarized in Table 2. Bayesian analysis of the concatenated genetic data sepa-
rated two major Neduba clades (posterior probability = 1) that are subdivided into six Species Groups (all posterior
probabilities = 1): Carinata, Propsti, Castanea, Lucubrata, Sierranus, and Sequoia (Fig. 3). The Carinata Group
consists of eight lineages, four of which are currently recognized species (N. carinata, N. convexa, N. diabolica, and
N. steindachneri). The Carinata Group is comprised of two clades (posterior probability = 1): the Carinata Clade
and the Convexa Clade. Although Convexa Clade lineages clearly cluster, the interrelationships of those lineages
are poorly resolved. The Propsti and Lucubrata Groups contain one lineage each. The Castanea Group consists of
reciprocally monophyletic lineages corresponding to N. castanea and N. macneilli. The Sierranus Group consists of
four lineages, with a deep split across N. sierranus rendering that species paraphyletic. The Sequoia Group consists
of four lineages that are not resolved by concatenated genetic data.

TABLE 2. Partitioning scheme for phylogenetic analysis as selected with PartitionFinder.

Partition
Gene fragment(s) and codon positions model
1 wg 1st, wg 2nd, 28S HKY +1
2 wg 3rd HKY +T
3 COI 1st, COI 2nd, COII 1st, COII 2nd HKY +1+T
4 COI 3rd, COII 3rd GTR+T
5 ITS2 HKY +T

12 - Zootaxa 4910 (1) © 2021 Magnolia Press COLE ET AL.



Carinata Clade

0437 carinata CA: Santa Clara Co.

0438 carinata CA: Santa Clara Co.

0352carinata CA: Monterey Co.

0351 carinata CA: Monterey Co.

0358 carinata CA: Monterey Co. Neduba carinata
0069 carinata TOPOTYPE CA: San Benito Co.

0071 carinata TOPOTYPE CA: San Benito Co.
0470 carinata CA: Santa Cruz Co.
0471 carinata CA: Santa Cruz Co.

0540 oblongata PARATOPOTYPE CA: Santa Clara Co. |

0541 oblongata PARATOPOTYPE CA' Santa Clara Co. | N€dUba oblongata
0398 ambagiosa X carinata hybrid CA: Solano Co.
0403 ambagiosa X carinata hybrid CA: Solano Co.

[ 0450 i PARATOPOTYPE CA: Lake Co. | P
k- 0584 ambagiosa CA: Mendocino Co. Neduba ambagiosa

0081 diabolica TOPOTYPE CA: Contra Costa Co.
0189 diabolica TOPOTYPE CA: Contra Costa Co.
0457 longiplutea PARATOPOTYPE CA: Trinity Co.
0458 longiplutea PARATOPOTYPE CA: Trinity Co.
0312 radicata PARATYPE CA: Placer Co.
0310 radicata PARATYPE CA: El Dorado Co.
0078 radicata PARATYPE CA: El Dorado Co.
0340 radicata PARATYPE CA: El Dorado Co.
0504 convexa CA: Butte Co.
0539 convexa CA: Butte Co.
0400 convexa TOPOTYPE CA: Siskiyou Co.
0402 convexa TOPOTYPE CA: Siskiyou Co.

0314 convexa CA: Lassen Co.
0080 convexa CA: Plumas Co.

0336 convexa CA: Lassen Co.
0333 convexa CA: Tehama Co.
0305 convexa CA: Tehama Co.
0308 convexa CA: Tehama Co.

= 0615 cascadia PARATOPOTYPE OR: Jackson Co. | Neduba cascadia
0407 steindachneri WA: Kitsap Co.
0409 steindachneri WA: Kitsap Co.
0534 steindachneri OR: Multnomah Co.
0535 steindachneri OR: Multnomah Co.
0528 steindachneri OR: Benton Co.
0529 steindachneri OR: Benton Co.
0530 steindachneri OR: Benton Co.
0533 steindachneri OR: Benton Co.

Neduba diabolica

| Neduba longiplutea

Neduba radicata

Convexa Clade
Neduba convexa

Neduba steindachneri

[~ 0388 propsti CA: Los Angeles Co.
L 0392 propsti CA: Los Angeles Co.
0536 castanea CA: Ventura Co.
0538 castanea CA: Ventura Co.
0175 castanea TOPOTYPE CA: Los Angeles Co.
0176 castanea TOPOTYPE CA: Los Angeles Co.
0187 castanea TOPOTYPE CA: Los Angeles Co.
0214 macneilli CA: Kern Co.
0638 macneilli CA: Inyo Co.
0302 macneilli TOPOTYPE CA: Mono Co.
0303 macneilli TOPOTYPE CA: Mono Co.
0327 macneilli TOPOTYPE CA: Mono Co.
0689 lucubrata PARATYPE CA: San Benito Co.
0503 lucubrata PARATOPOTYPE CA: Monterey Co. | Neduba lucubrata
0360 lucubrata PARATYPE CA: Monterey Co.
0515 sierranus CA: Madera Co.
0516 sierranus CA: Madera Co.

Neduba propsti

0517 sierranus CA: Madera Co.
0334 sierranus CA: Mariposa Co.

0317 sierranus CA: Mariposa Co.

0335 sierranus CA: Mariposa Co.
0509 sierranus CA: Calaveras Co.
0510 sierranus CA: Calaveras Co.
0501 arborea HOLOTYPE CA: Colusa Co.
0367 arborea PARATOPOTYPE CA: Colusa Co.
0368 arborea PARATOPOTYPE CA: Colusa Co.
0468 arborea PARATOPOTYPE CA: Colusa Co.
0494 radodcantans PARATYPE CA: El Dorado Co.
0496 radodcantans PARATYPE CA: El Dorado Co.

Neduba sierranus

0451 radodcantans PARATOPOTYPE CA: El Dorado Co.
52 radodcantans PARATOPOTYPE CA: El Dorado Co.
0512 inversa PARATOPOTYPE CA: Fresno Co.
0321 inversa PARATOPOTYPE CA: Fresno Co.
0344 inversa PARATOPOTYPE CA: Fresno Co.
0286 duplocantans PARATYPE CA: Tulare Co.
0511 duplocantans PARATYPE CA: Fresno Co.
0682 inversa PARATYPE CA: Fresno Co.
0683 inversa PARATYPE CA: Fresno Co.
0684 inversa PARATYPE CA: Fresno Co.
0668 duplocantans PARATOPOTYPE CA: Fresno Co.
0190 prorocantans PARATYPE CA: Kern Co.
0495 prorocantans PARATOPOTYPE CA: Kern Co.
0144 prorocantans PARATYPE CA: Kern Co.
0191 prorocantans PARATYPE CA: Kern Co.

0118 prorocantans PARATYPE CA: Kern Co.
p— 0369 sequoia CA: Tulare Co.
p— 0507 duplocantans PARATOPOTYPE CA: Fresno Co.
= 0513 duplocantans PARATOPOTYPE CA: Fresno Co.
_[0506 sequoia PARATYPE CA: Tulare Co.

0508 sequoia PARATYPE CA: Tulare Co.
0345 sequoia PARATOPOTYPE CA: Tulare Co.
0365 sequoia PARATOPOTYPE CA: Tulare Co.
0366 sequoia PARATOPOTYPE CA: Tulare Co.
0356 sequoia PARATOPOTYPE CA: Tulare Co.
0357 sequoia PARATOPOTYPE CA: Tulare Co.
0363 sequoia PARATOPOTYPE CA: Tulare Co.

Neduba inversa
+ prorocantans
+ sequoia

+ duplocantans

Neduba macneilli

Neduba arborea

Carinata Group

Propsti Group

Neduba castanea

Castanea Group

Lucubrata Group

Sierranus Group

0464 radodcantans PARATOPOTYPE CA: El Dorado Co. | Neduba radocantans

Sequoia Group

FIGURE 3. Bayesian consensus tree showing species Groups (color coded) and species hypotheses. Nodes with <85% posterior

probability are collapsed.
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v Neduba castanea

i * | Neduba castanea
Castanea

Neduba macneilli

Neduba macneilli

Neduba inversa
Neduba inversa + duplocantans
Neduba prorocantans
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FIGURE 4. Comparison of A. rDNA, and B. mtDNA trees. Nodes with <85% posterior probability are collapsed. Species
Groups are color coded.
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: Ventura Co.

PE CA: Los Angeles Co.

Neduba castanea

0187 castanea TOPOTYPE CA: Los Angeles Co.
0215 castanea TOPOTYPE CA: Los Angeles Co.
0301 macneilli TOPOTYPE CA: Mono Co. Castanea Group
0302 macneilli TOPOTYPE CA: Moo Co.
0300 macneil TOPOTYPE CA: Mono Co.
H e A

0084 macneilli CA: Inyo Co. Neduba macneilli
0303 macnelIMTOPOTYPE CA: Mono Co.

0327 macneilli TOPOTYPE CA: Mono Co.
0077 macneilli CA:

: Fresno Co.
0321 inversa PARATOPOTYPE CA: Fresno Co.

Sequoia Group
Neduba sequoia

0507 duplocantans PARATOPOTYPE CA: Fresno Co.
0513 duplocantans PARATOPOTYPE CA: Fresno Co.
0667 duplocantans PARATOPOTYPE CA: Fresno Co.
0668 duplocantans

T e ey o Neduba duplocantans
0511 duplocantans PARATYPE CA: Fresno Co.
duplocantans

PARATYPE CA: Tulare Co.

FIGURE 5. rDNA Bayesian consensus tree. Nodes with <85% posterior probability are collapsed. Species Groups are color
coded, and species hypotheses are indicated.
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Hypotheses resulting from rDNA and mtDNA were incongruent (Fig. 4): the mtDNA consensus tree nested M.
oblongata within N. carinata, and N. sierranus collapsed into the poorly resolved Sequoia Group. In both cases,
incongruence was due to mtDNA grouping species with adjacent geographic ranges (for a similar pattern in Aglao-
thorax see Cole 2016).

The rDNA consensus tree (Fig. 5) delineates species hypotheses in congruence with morphological, geographi-
cal, and bioacoustical character sets. rDNA resolved the lineages of the Sequoia Group, which were obscured in the
concatenated dataset by mtDNA introgression.
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