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Workshop Goals 

1. Explain key elements of SCLTS biology and life history 

2. Review the regional landscape and areas where SCLTS is 
most likely to be found  

3. Different life stages, timing of key life history events 

4. Discuss effective sampling strategies 

5. Discuss the complexities of conserving the species when 
habitat loss is increasing ς irony 

6. Provide an open forum for question and discussion 

7. Conduct a field exercise in detection methods & 
mitigation design  

 



In general, we will cover: 

What a long-toed salamander is 

How it got here, where it lives, and what it 
does 

How to identify it 

How to identify habitat and detect presence 

Why it is endangered and how it is being 
managed, as well as prospects for recovery 





Workshop Outline 

I. Biogeographic history of the long-toed 
salamander and how the SC lineage arose 

II. Ecology and life history 

III. Surveying, monitoring, & management 

IV. Threats, mitigation approaches 

V. Practical conservation & recovery 

 



I. History through biogeographic origins 

Taxonomy and basic biology 

Diversity, distribution, evolution, and rarity 

Objective: understand why SCLTS is so rare and unique 

The history of SCLTS begins with biogeography and 
long-range colonization followed by divergence in 
allopatry 

It ends in restriction to a small chunk of the coastal 
terrace after long-range extinctions down the coast 
as habitat changed (Coast Redwoods) 



Amphibian: amphi- of both kinds, bios- life 

ςpossess two modes of existence 

ςaquatic eggs, coated by polysaccharide gel 

ςaquatic larval stage 

ςthin, permeable skin for water balance (they do not drink) and 
gas exchange 

Caudata: a tailed amphibian 

ςsalamander, άƭŜƎŜƴŘŀǊȅ ƭƛȊŀǊŘ-ƭƛƪŜ ŎǊŜŀǘǳǊŜ ǘƘŀǘ Ŏŀƴ ƭƛǾŜ ƛƴ ŦƛǊŜΣέ 
"legendary fiery ōŜŀǎǘέ 

ςfour legs and a tail in all post-embryonic life stages, two habitats 

Mole salamander: Ambystomatidae  

ςtypically occupy small mammal burrows (e.g., mole tunnels, 
gopher burrows), costal grooves, unique to North America 

Taxonomy of SCLTS 



Etymology ɀ roots of SCLTS taxonomy 

Genus Ambystoma: origin unclear; anabystoma- 
άǘƻ ŎǊŀƳ ƛƴǘƻ ǘƘŜ ƳƻǳǘƘΣέ ƻǊ Ǉƻǎǎƛōƭȅ ŘŜǊƛǾŜŘ 
from Ambly- blunt, stoma- mouth (Greek)  

ɀspecies macrodactylum: makros- long, 
dactylos- toe (Greek) 

- subspecies croceum: crocus- saffron 
colored, referring to the dull orange 
dorsal pattern coloration (Latin) 



A smaller species of the mole salamanders (Ambystoma), dorsal 
surface is dark gray to black with a yellow, orange-to-red, tan 
or olive green dorsal stripe, which is broken up into 
pronounced blotches in two subspecies (modified from 
Stebbins 1951) 

The sides have some white speckling/flecking ς the ventral side is 
usually a translucent gray ς black venter primarily only in one 
subspecies (modified from Petranka 1998) 

They occupy forested landscapes associated with meadow 
wetlands, ranging from vernal pools near sea level to 
permanent fishless ponds and lakes at high elevation 

Long-toed 
salamander basics: 
Ambystoma 
macrodactylum 



North American 
range of the long-
toed salamander 
(Ambystoma 
macrodactylum) 



Diversity of long-toed salamanders, 
Ambystoma macrodactylum 

Å Five geographically variable subspecies 
(lineages) 

Å Recognizable different forms: genetics, 
morphology & geography 

Å Represent a widespread species that diversified 
into different evolutionary lineages due to long-
term adaptation to regional environment and 
climate 



Five types (subspecies) of long-toed salamanders: 

Three dorsal-banded forms: 

1)Eastern: A. m. krausei 

2)Northern/Central: A. m. 
columbianum 

3)Western: A. m. 
macrodactylum (the 
typological form) 

Two broken pattern forms: 

4) Santa Cruz: A. m. croceum 

5) Southern: A. m. sigillatum 



A long-toed salamander from Alaska, the Central long-toed salamander (A. 

m. columbianum) ï note the color pattern along the dorsum. SCLTS is a 

much smaller subspecies, and exhibits very different dorsal patterning. 



Another long-toed salamander from Alaska ς SCLTS is smaller and 
darker along the flanks (here it is grey); the dorsal coloration is 
more connected than in SCLTS. 



Santa Cruz long-toed salamander  
(Ambystoma macrodactylum croceum) 
 

Note the white flecking on the limbs, head, and along 
the costal grooves, and the discontinuous pattern along 
the dorsum, which is a saffron colored (yellow, golden). 
The base pattern is a dark gray-black and is somewhat 
lighter underneath ï pattern largley absent on head. 

croceus/croceum = saffron colored 



A 

B 

C 

D 

Which of 

these is the 

Santa Cruz 

long-toed 

salamander? 





The geographic range of 
long-toed salamanders 
spans a great diversity of 
ecological and elevational 
gradients. 

Χ 

Santa Cruz lineage is the 
exception. 

Distributions of long-
toed salamander 
subspecies 



SCLTS descended from a 
northern, coastal lineage 

A long-range change in 
coastal habitat left a 
relictual lineage in Santa 
Cruz 

The closest relative to SCLTS 
is not in the Sierra Range 

origins 



Ranges & relationships of 
long-toed salamanders 

So what does this 
mean? 

Eastern 

Central 

Western 

Southern 



SCLTS is a unique animal 

The Santa Cruz long-toed salamander is a 
genetically distinct taxon, an endemic and 
relictual ƭƛƴŜŀƎŜ ǘƘŀǘ ǿŀǎ άƭŜŦǘ ōŜƘƛƴŘέ 

It is unique in color pattern, protein isozymes, 
genetics, where it is distributed, and critically 
low numbers of demes and total population 
size 

This information, coupled with the reality of 
human development of remaining habitat, is 
the basis for recovery 



Discovery of the Santa Cruz 
long-toed salamander, 
Ambystoma macrodactylum 
croceum 

Discovery: 

(2 Dec. 1954) Valencia Lagoon 

Federal protection: 

(1967) Endangered Species 
Preservation Act 

(1973) Endangered Species Act 

State Protection: 

(1971) California Endangered 
Species Act 



California vernal pools Current SCLTS distribution

The range of SCLTS is 

restricted to the vernal 

pools and associated 

habitats of the coastal 

terrace



California vernal pools Current SCLTS distribution

The range of SCLTS is 

restricted to the vernal 

pools and associated 

habitats of the coastal 

terrace



Major range of SCLTS is within 

the Pajaro Valley Watershed: a 

few populations exist to the 

north of Ellicott Slough and a 

few south of Elkhorn Slough 

(ESNERR) 

ESNERR

Predicted distribution in California based on 

core habitat - the colored areas depict the 

predicted range for the long-toed salamander

Seascape 

Uplands 

Mitigation Ponds 

& Valencia 

Lagoon

Habitats were identiýed using satellite imagery, other 

datasets and experts throughout the state, as part of the 

California Gap Analysis Project



Summary of Part I: History 

Appreciate the diversity of long-toed salamanders 
and why SCLTS is evolutionarily unique 

Biogeographic origins: long-range colonization 
followed by divergence in allopatry through 
habitat change 

SCLTS is restricted to a small chunk of the coastal 
terrace and is endangered because its habitat 
requirements make it unlikely they can persist 
in light of ever increasing human development  



II. Life History & Ecology 

i. Life cycle, identification and description of 
SCLTS eggs, larvae, adults, and sex 

ii. Habitats and ecology 

iii. Brief mention of demography and population 
dynamics, as well as predators and prey 

iv. Movement (Allaback & Laabs), populations, 
metapopulations, and landscapes 

v. Regional population relatedness ς how this 
relates to recovery/management 



Key features of the life cycle 

1. Adults migrate to ponds with fall and winter rains 

ςPresent at ponds relatively briefly, only a few days 

2. Embryos (potentially) detectable December-March 

ςEggs attached to vegetation singly or in small clumps 

3. Larvae mainly detectable March-June 

ςsometimes until August, depending on hydroperiod 

ςtoo small to catch or identify prior to late April/May (?) 

ςcoloration is extremely variable (mottled, black, off white, 
but no true stripes) 

4. Metamorphosis can begin as early as April, but  

ςMetamorphs vary widely in color and size 

ςPresent in crevices created by pond drying and in habitat 
at pond edges through summer until fall rains 



Adult, 10 y (?) Eggs, ~15-35 d 

Larva, 90-145 d Juvenile, 1-3 y 

Santa Cruz long-toed salamander life cycle 

metamorphosis 
26-48 mm 

courtship/
breeding 

hatching growth 



SCLTS life cycle is similar to CTS 

Timing varies among sites due to pond duration and 
rain. Generally, the first fall rains involve outward bound 
movements of juveniles born the prior winter, and a 
relaxed inward bound movement of reproductive males, 
then females arrive as rains begin to fill temporary ponds. 

Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug Sep   

Breeding Migrations 

Metamorphosis 
Juvenile Dispersal 

Eggs/Larvae in Ponds 



Breeding habitat: wetlands 

ω Seasonal, and more recently, permanent ponds 

- Larvae use submerged root structures of California bulrush 
(Schoenoplectus californicus) and other emergent vegetation 
such as Polygonum and native wetland grasses for cover 

ωWetlands: gulches, sloughs, swales, 
vernal pools, catchment basins 

ωWillow stands typically associated with 
breeding ponds ς staging areas 

ω Breeding documented in ponds with 
predators 

- Sculpin, catfish, mosquito fish, bullfrog, 
crayfish, newt, garter snake (?), CTS (?) 

- Reduce recruitment levels 



Ellicott Slough, inundated (high water year) - note the emergent vegetation, 

which is an indicator of good quality aquatic habitat 



Seascape Uplands Mitigation 

Pond 2 - recently colonized by 

SCLTS 



Identification/Morp
hology: Eggs 

Eggs/Embryos 

- tapioca-like 

- Attached to vegetation or 
other submerged materials 

- Attached singly or in small 
clusters 

- Each enclosed in an individual 
membrane 

- Mostly clear, but also grey 

- Detectable mainly Dec-Jan 

- Typically short period of time 
(a span of < ~3-5 weeks) 



Identification: Eggs 

Deposited in shallow water (< 0.5 m) either singly, or in 
small clusters of a few to > 20, sometimes more 

Eggs are attached to vegetation (floating, emergent, 
standing, submerged, logs, branches) 

Clutch size per female: ~ 215 ς 411 (Anderson 1967) 



- Hatch in 5ς35 d, temperature dependent 
- Not easily differentiated from CTS embryos 
- Always photo-document and contact 

agencies/experts 



Identification: Larvae 

ω Fish-like; four legs; feathery external gills;  
- ~12 - 90 mm (total length); color variable 

ω Somewhat challenging to identify due to 
confusion with larvae of other species 

- Especially at small sizes 

- Co-ƻŎŎǳǊ ǿƛǘƘ /ŀƭƛŦƻǊƴƛŀ ǘƛƎŜǊ ǎŀƭŀƳŀƴŘŜǊǎ ƛƴ IŀǊƪƛƴΩǎ 
Slough drainage, west of HWY 1 

- Co-occur with newts in Freedom area, east of HWY 1 

ω Larval period is variable in duration (~50-60 d) 

- Pond conditions may lengthen or shorten it 

- What specific factors can influence the length of the larval 
period (and embryonic stage)? 



Embryonic and Larval Santa Cruz Long-Toed 
Salamander 

 Color patterns vary from mottled (above) to a 
uniformly-colored dark morph that is slate grey-blue with 
an iridescent blue belly, and even completely white (rare) 



Dark morph 

Typical, mottled form Rare, white larva 

Identification: Larvae 



The white, dark, 
and mottled larval 
phenotypes may 
be found in the 
same vernal pools 

mottled 

uniform, 
grey 

Variation in larval 
phenotypes 



Larval 
Identification  

Rough-skinned newt 
ς5-7 gill rakers 
ςlight spots (no mottling) 
ςEye line 
ς<100mm 

CTS 
ςBroad head 
ς15-24 gill rakers 
ςUp to 150 mm total length 
ςHideous, wedge-shaped 

toes, horribly ugly 

SCLTS 
ς9-13 gill rakers 
ς<100mm total length 
ςSmall, cute, more 

endangered 



Discriminating larval species: look for forelimbs, which 
emerge prior to hind limbs in larval salamanders 
whereas the opposite is true in tadpoles 









Larvae quiz ID slide:  



Identification/morphology: 
Terrestrial stages 

Invest in a field guide and Petranka 
(1998) for a good background 

Except in very rare and almost 
unimaginable circumstances, adult 
SCLTS are easily distinguishable 
from CTS, Aneides, and Ensatina 

Juveniles, if lacking coloration, may 
present a bit of a challenge with 
juvenile Ensatina or Aneides 



wǳƭŜ ƻǳǘ ǘƘŜ ƻōǾƛƻǳǎΧ 
LǘΩǎ ƎƻƻŘ ǘƻ ŀǎƪΣ ΨǿƘŀǘ 
other species co-
ƻŎŎǳǊΚΩ 

Answer: Three easily 
distinguishable species 
(ignore most 
plethodontids) 


