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Figures 128–139: Carapace, anterior half, of representative S
emargination and median indentation. 128. K. punctipalpi punc
129. K. bruneus loretoensis, male, Loreto, Baja California Sur
ABDSP, Ca

yn

,

tropini species, emphasizing differences in the anterior 
tipalpi, female, Cabo San Lucas, Baja California Sur, Mexico. 
 Mexico. 130. K. hirsuticauda, female, Indian Gorge Canyon, 
as, Coahuila, Mexico. 132. K russelli, female, Deming, New 
ngo, Mexico. 134. T. atrox, female, Colima, Colima, Mexico. 
nura, male, Cabo San Lucas, Baja California Sur, Mexi
xico. 

lifornia, USA. 131. K. cazieri, male, Cuatro Ciéneg
exico, USA. 133. K. kovariki, female holotype, Durango, Dura

135. co. 137. 

Mex

very slender metasoma of 

and Para- 
aejovis, additional specimens were measured, albeit 

were calculated from published data. 
 additional to material examined, the following 
ferences were used: Gertsch & Allred (1965), Gertsch 

& S

som  &   Francke   (1981),   Hjelle  

M
 T. cristimanus, male, Autlán, Jalisco, Mexico. 136. H. eusthe

H. gravicaudus, female, Santa Rosalia, Baja California Sur, Me
139. Syntropis aalbui, holotype female, Cataviña, Baja California, 
 

Smeringurinae. Haradon (1983) defined a new 
subgenus Smeringurus comprised of five species and 
subspecies, with the type species S. vachoni (Stahnke, 
1961). This subgenus was differentiated from Paru- 
roctonus by the numerous irregularly placed setae 
occurring between the ventral median (VM) carinae of 
metasomal segments I–IV and having a significantly 
more slender metasoma. Stockwell (1992) established 
Smeringurus as a genus. 

The slender metasoma found in Smeringurus is 
significant, in our opinion, and represents a valid 
diagnostic character. This is clear from the histograms 
presented in Fig. 191 showing morphometrics of 
metasomal segments I–IV (width-to-length ratios). In 
these data, where all genera and all species are 
represented, males and females are combined. This 
further illustrates the 

138. H. globosus, female, Zacatecas, Zacatecas, Mexico. 
ico (after Soleglad et al., 2007: fig. 17, in part). 

Smeringurus as compared to the other three genera in 
Smeringurinae. Not only do we see complete separation 
of the standard deviation ranges, but the absolute ranges 
are separate as well. Mean value differences range from 
150 to 300 % and resulting p-values from variance 
analysis are negligible exhibiting 13–14 fractional digits 
of significance. These data also show that genera 
Vejovoidus and Paravaejovis in general have the 
stockiest metasoma. 

For genera Smeringurus, Vejovoidus, 
v
most of the ratios 
In
re

oleglad (1966), Williams (1968b, 1969, 1970a, 
1970b, 1972, 1980, 1987), Williams & Hadley (1967), 
Soleglad  (1972),   Sis
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globosus, female, Zacatecas, Zacatecas, Mexico. 149. H. puritanus, male, Jasper Trail, ABDSP, California, USA. 150. H. 
viscainensis, female, Las Bombas, Baja California Sur, Mexico. 151. Syntropis williamsi, male paratype, Los Aripes, Baja 
California Sur, Mexico (after Soleglad et al., 2007: fig. 13, in part). 

 

 
Figures 140–151: Chela, external view, of representative Koc
carination and trichobothria pattern. In particular note the well
trichobothrium Dt, and location of Db dorsal of the digital (D1) 
Lucas, Baja California Sur, Mexico. 141. K. hirsuticauda, fema
bruneus loretoensis, male, Loreto, Baja California Sur, Mexico
Thorellius intrepidus, male, Mexico. 145. T. atrox, female, Colim
San Lucas, Baja California Sur, Mexico. 147. H. gravicaudus, 

hius, Thorellius, Hoffmannius, and Syntropis species, showing 
 developed subdigital (D2) carina, the mid-palm position of 

carina. 140. Kochius punctipalpi punctipalpi, female, Cabo San 
le, Indian Gorge Canyon, ABDSP, California, USA. 142. K. 
. 143. K russelli, female, Deming, New Mexico, USA. 144. 
a, Colima, Mexico. 146. Hoffmannius eusthenura, male, Cabo 
female, Santa Rosalia, Baja California Sur, Mexico. 148. H. 
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Figures 152–159: Diagrammatic view of chelal palm, proximal aspect, showing digital carinae (D1–D5). In particular, this 
perspective shows the profiled development of the subdigital (D2) carina and its relative position with respect to D1 and D3. See 
Figs. 140–145 for lateral view of D2 carina showing its relative length as compared to chelal palm length. 152. Kochius 
punctipalpi punctipalpi, female, Cabo San Lucas, Baja California Sur, Mexico. 153. K. bruneus loretoensis, male, Loreto, Baja 
California Sur, Mexico. 154. K. hirsuticauda, female, Indian Gorge Canyon, ABDSP, California, USA. 155. K. cazieri, male, 
Cuatro Ciénegas, Coahuila, Mexico. 156. K. russelli, female, Deming, New Mexico, USA. 157. Thorellius intrepidus, male, 
Mexico. 158. T. cristimanus, male, Autlán, Jalisco, Mexico. 159. T. atrox, female, Colima, Colima, Mexico. D1 = digital carina, 
D2 = subdigital carina, D3 = dorsosecondary carina, D4 = dorsomarginal carina, D5 = dorsointernal carina. 
 
 
(1982), Haradon (1984a, 1984b, 1985), Sissom & 
Henson (1998). 

Tribe Syntropini. Williams (1980: 49–55), in his 
key to the species groups of genus Vaejovis found in 
Baja California, Mexico, contrasts the heavily developed 
chela found in Kochius (referred to as the “punctipalpi” 
group) to the more slender chela found in Hoffmannius 
(referred to as the “eusthenura” group): 

 
“…  16 (1). Pedipalp palm greatly swollen, ratio of 
movable-finger length to palm width 1.8 or less ------
---- 17 
 
Pedipalp palm not greatly swollen, ratio of movable-
finger length to palm greater than 1.8 ---------- 30 
[this isolates Williams’s “eusthenura” group which 
now is genus Hoffmannius] …”. 
 
In addition, Williams (1980) uses the relatively thin 

metasoma found in Kochius to differentiate it from 
another, also heavy chelate group now placed in genus 
Pseudouroctonus: 

 
“…17 (16). Pectine teeth 15 or fewer in males, 14 or 

s; ratio of metasoma length to width 

segment II longer than wide; metasomal segment IV 
with ratio of length to width greater than 1.5 --------- 
22 [this isolates Williams’s “punctipalpi” group now 
placed in genus Kochius]  …”. 
 
Although we agree in general with Williams’s 

(1980) characterizations of these two assemblages of 
species, it is difficult to quantify these differences across 
all species to be used as “discrete” characters in a 
cladistic analysis. In order to fully understand these 
characterizations and others that may be present, we 
studied all morphometrics of these two genera along 
with genus Thorellius, the sister genus of Kochius. 

Maximized ratios. We extracted a full set of 
measurements for a subset of species in genera 
Hoffmannius and Kochius where all possible morph- 
ometric ratios were compared: 300 resulting ratios based 
on 25 morphometrics. Each component of a ratio (i.e., its 
numerator and denominator) was analyzed as to its 
effect on the comparison between the two species sets. 
The measurements having the most effect across all ratio 
comparisons are considered measurements of potential 
diagnostic importance. To fully realize this, mea- 

ffmannius  five  morphometrics dominated in most of  

fewer in female
of metasomal segment V equal to or less than 7.5; 
metasomal segment II as wide as or wider than long; 
metasomal segment IV with ratio of length to width 
1.5 or less --------- 18 [this isolates species now 
placed in genus Pseudouroctonus] 
 
Pectine teeth 16 or more in males, 15 or more in 
females; ratio of metasoma length to width of 
metasomal segment V greater than 7.5; metasomal 

surements having the most effect from both species sets 
must be combined in a ratio in order to maximize the 
ratio’s effect as diagnostic (see Fet & Soleglad, 2002: 5, 
for an explanation of this technique). 

For genus Kochius two morphometrics dominated 
the ratio comparisons, the chelal palm depth and palm 
width. The palm depth dominated in all ratios (24 in all) 
and the palm width dominated in 23 ratios. For genus 
Ho
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Figures 160–169: Metasomal segment IV, lateral and dorsal views, showing development of the terminus of the dorsal (D) and 
dorsolateral (DL) carinae for the three subfamilies of Vaejovida  Subfamily Smeringurinae: 160. Paruroctonus stahnkei, male, 
Mesa, Arizona, USA. 161. Smeringurus aridus, male, ABDSP, California, USA. 162. Vejovoidus longiunguis, male, Las 
Bombas, Baja California Sur, Mexico. 163. Paravaejovis pumilis, male, Ciudad Constitución, Baja California Sur, Mexico. 
Subfamily Syntropinae: 164. Stahnkeus subtilimanus, ABDSP, alifornia, USA. 165. Kochius punctipalpi punctipalpi, female, 
Cabo San Lucas, Baja California Sur, Mexico. 166. Hoffmannius viscainensis, male, Las Bombas, Baja California Sur, Mexico. 
167. Hoffmannius gravicaudus, female, Santa Rosalia, Baja lifornia Sur, Mexico. Subfamily Vaejovinae: 168. Vaejovis 
solegladi, female, Cuicatlan, Oaxaca, Mexico. 169. Pseudouroctonus reddelli, male, Comal Co., Texas, USA. AC = articulation 
condyle, td1 = terminal denticle of dorsal carina, td2 = terminal enticle of dorsolateral carina. After Soleglad & Fet (2003b), in 
part. 
 
the ratios in which they were involved: the width of 
metasomal segment V (all 24 ratios) and segment IV (21 
ratios), and the telson vesicle width (23 ratios), depth (22 
ratios) and telson length (19 ratios). These results, in 
part, are not surprising, when reflecting on diagnostic 
descriptions and keys of Williams (1970d, 1980) 
discussing the “punctipalpi” and “eusthenura” groups, in 
particular, the large robust chela in Kochius and the 
heavy metasoma in Hoffmannius. Our results did, 
however, uncover the relatively large telson exhibited in 
Hoffmannius as compared to Kochius (and Thorellius, 
see below), a character not previously disclosed. 

Interestingly, the other three metasomal segment 
widths in Hoffmannius also dominated in the majority of 
the ratios in which they were involved but not as 
significantly as in segments V and IV: segment III, 18 
out of 24 ratios, segment II, 17 ratios, and segment I, 16 
ratios. This dominance of the metasoma segment’s width 
definitely implies that the metasoma in Hoffmannius is 
significantly wider than in Kochius. Similarly, consistent 
with the heavy chelal palm, the chela length in Kochius 
also dominated in its ratios, 22 out of 24. To further 
emphasize a thinner metasoma in Kochius, ratio 
comparisons for segment  II–V lengths dominated in this  

e.

 C

Ca

d
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n Gorge 
ale

eusthenura, male, Cabo San Lucas, Baja California Sur, Mexico. 180. Syntropis williamsi, female holotype, Los Aripes, Baja 
California Sur, Mexico. 181. S. macrura, female, Isla Carmen, Baja California Sur, Mexico. (Figs. 180, 181 after Soleglad et al., 
2007, in part).  

 
Figures 170–181: Telson, lateral view, of representative Syntropini species. 170. Kochius hirsuticauda, female, India
Canyon, ABDSP, California, USA. 171. K. bruneus loretoensis, m
punctipalpi, female, Cabo San Lucas, Baja California Sur, Mex
California Sur, Mexico. Note the significant sexual dimorphism in
Mexico. 175. K. russelli female, Deming, New Mexico, USA. 1
cristimanus, male, Autlán, Jalisco, Mexico. 178. Hoffmanniu

, Loreto, Baja California Sur, Mexico. 172. K. punctipalpi 
ico. 173. K. punctipalpi punctipalpi, male, Los Aripes, Baja 
 this species. 174. K. cazieri, male, Cuatro Ciénegas, Coahuila, 

76. Thorellius atrox, female, Colima, Colima, Mexico. 177. T. 
s globosus, female, Zacatecas, Zacatecas, Mexico. 179. H. 
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Figures 182–190: Base of telson vesicle, dorsal view, showing development of vesicular “tabs” (pointed to by arrow) in 
subfamilies Syntropinae and Smeringurinae. Note the reduced tabs, the sharp granules essentially obsolete, in Smeringurus, 
Paravaejovis, and Vejovoidus, whereas in Paruroctonus and subfamily Syntropinae, the spine is distinct and well developed. 182. 
Hoffmannius waeringi, male, Indian Gorge Canyon, ABDSP, California, USA. 183. Kochius punctipalpi punctipalpi, female, 
Cabo San Lucas, Baja California Sur, Mexico. 184. Stahnkeus subtilimanus, female, Split Mountain, ABDSP, California, USA. 
185. Paruroctonus becki, male, Cottonwood Springs, Joshua Tree National Monument, California, USA. 186. Paruroctonus 
silvestrii, Chihuahua Road, ABDSP, California, USA. 187. Paruroctonus luteolus, male, Palo Verde Wash, ABDSP, California, 
USA. 188. Smeringurus mesaensis, female, Palo Verde Wash, ABDSP, California, USA. 189. Paravaejovis pumilis, male, 
Ciudad Constitución, Baja California Sur, Mexico. 190. Vejovoidus longiunguis, female, Las Bombas, Baja California Sur, 
Mexico. 
 
genus (whereas widths dominated in Hoffmannius) 
ranging from 13 to 17 ratios out of 24. 

Based on this analysis, we constructed ten 
morphometric   ratios  for  all   species,   including   both  
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Figure 191: Metasomal segment (I–IV) proportions for subfamily Smeringurinae (ratios = segment width / segment length). 
Data include both adult males and females combined. These data show that Smeringurus segments are significantly thinner than 
in the other three genera, not only showing complete separation between standard error ranges, but for all data points. Statistical 
difference between Smeringurus and Paruroctonus is indicated by significant standard error separation and the negligible 

ariance analysis value (p-value). In addition, segment III is at least twice as long as wide (indicated by 0.500 triangle marker) v
and segment IV is in general three times as long as wide (indicated by 0.333 triangle marker). The other genera cluster together, 
with Vejovoidus and Paravaejovis exhibiting the most stocky metasoma. The data, which encompass all species currently defined 
in Smeringurinae, were gathered from measurements calculated in this study as well as published measurements, primarily from 
those sources where the species were originally described (i.e., most measurements are from type specimens). See Fig. 1 for 
explanation of histogram components. 
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Figure 192: Histogram showing maximized morphometric ratios of species (female) in genera Hoffmannius, Kochius, and 
Thorellius. See Figure 193 for data on male, and Table 6 for additional data. Variance analysis p-values depicted in rectangles, 
Hoffmannius as compared to Thorellius and Kochius on left, and Kochius as compared to Thorellius on right. Statistically 
significant p-values (i.e., very small) indicated with black arrow. See Fig. 1 for explanation of histogram components. 
 
genders, in the genera Hoffmannius, Kochius, and 
Thorellius utilizing the seven morphometrics isolated 
above: 

 
1) palm depth / metasomal segment V width 
2) palm depth / metasomal segment IV width 

large telson vesicle in Hoffmannius. Table 6 provides 

statistical data for these ten ratios across the three genera 
for both genders. Of these ten ratios, we concentrated on 
five which are highlighted in Tables 4–5, which show 
specific ratio values by species and gender, and Figures 
192–195, which provide histograms and further 
statistical data. 

Kochius.  Of great significance is the absolute separation  

3) palm depth / telson width 
4) palm depth / telson depth 
5) palm depth / telson length 
6–10) palm width / as above 

 
Note that all ten ratios combine predominant 
morphometrics across both species sets, the large chelal 
palm in Kochius divided by the wide metasoma and 

The five histograms per gender presented in Figures 
192–193 illustrate the significance of maximizing these 
morphometric ratios. It is apparent from these his- 
tograms that there is a significant standard error 
separation for all ratios between Hoffmannius and 
Kochius, and separation for eight out of ten ratios 
between Hoffmannius and Thorellius. In all cases, 
Thorellius is intermediate between Hoffmannius and 
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Figure 193: Histogram showing maximized morphometric tios of species (male) in genera Hoffmannius, Kochius, and 
Thorellius. See Figure 192 for data on female and Table 6 for a data. Variance analysis p-values depicted in rectangles, 
Hoffmannius as compared to Thorellius and Kochius on left, and Kochius as compared to Thorellius on right. Statistically 
significant p-values (i.e., very small) indicated with black arrow ee Fig. 1 for explanation of histogram components. 
 
of both Thorellius and Kochius from Hoffmannius for 
males when the chelal depth is compared to the width of 
metasomal segment V. Note that this involves almost all 
species assigned to the three genera. Stated p-values for 
these comparisons are also quite small, implying a 
“statistical significance” when the variance is analyzed. 
For the just mentioned ratio, when Hoffmannius is 
compared to Kochius, we see considerably small p-
values, 3.11E-08 and 1.95E-08, for males and females 
respectively. 

Species discussion. Although we observe 
separation between Hoffmannius and the two genera 
Kochius and Thorellius, there is a lot of variability 
within the three genera with respect to these 
morphometric ratios. Tables 4–5 provide specifi

values for all species, male and female. It is interesting 
to see which species in a genus is the closest to a 
“typical species” as defined by these ratios. 

For genus Kochius, species K. hirsuticauda, K. 
punctipalpi, K. bruneus, K. insularis, and K. mag- 
dalensis in general have the highest ratio values across 
the genus. [Note that, since the dominant Kochius 
morphometrics, palm depth and width, form the 
numerator of the ratio, their effect will make the ratio 
larger]. These species are all primarily found in Baja 
California, Mexico. The species with the lower ratio 
values are K. russelli, K. kovariki, and K. atenango. 
These species normally exhibit a somewhat thinner 
chela. It is also interesting to point out that these species 

nd in western  Mexico from Sonora and Durango,  

ra
dditional 

. S

c ratio are fou
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Figu somal seg
Vari fmannius a
very planation onents. 
 
to G rom Coahuila, Mexico, 
and ern Texas, are inter- 
med

In genus Thorellius, the species with generally the 

re 194: Morphometric ratios contrasting meta
ance analysis p-values depicted in rectangles, Hof

ments (length/width) for species in tribe Syntropini (male). 
s compared to Kochius. Statistically significant p-values (i.e., 

 of histogram comp

higher ratio values are T. intrepidus and T. cristimanus. 
Both of these species have very robust chelae. Species T. 
subcristatus and T. occidentalis exhibit less robust 

 small) indicated with black arrow. See Fig. 1 for ex

uerrero. Species K. cazieri, f
K. crassimanus from south

iate in these ratios. 

chelae and therefore show lower ratio values. T. 
cisnerosi and T. atrox are intermediate. It is interesting 
to point out that the ratio values for T. intrepidus and T. 
cristimanus are lower than those that dominate in 
Kochius species, such as K. hirsuticauda. This is due to 
the heavier metasoma (see below) and larger telson 
found in genus Thorellius. 
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Figure 195: Morphometric ratios contrasting metasomal segm
Variance analysis p-values depicted in rectangles, Hoffmannius a
very small) indicated with black arrow. See Fig. 1 for explanation
 

For genus Hoffmannius, there is a great variability 
in these ratio values, caused in most part by several 
species exhib

ents (length/width) for species in tribe Syntropini (female). 
s compared to Kochius. Statistically significant p-values (i.e., 

 of histogram components. 

H. gravicaudus, and H. waueri. In H. puritanus, H. 
glabrimanus, and H. coahuilae, ratio values are some- 
what large due to their relatively thin metasoma (see 
below). 

Metasoma ratios. We also analyzed the relative 
heaviness of the metasomal segments where we formed 
ratios for each segment, length divided by its width. 
Tables 4–5 show these data on a species and gender 

iting somewhat heavy chelae, whereas 
others have longer and thinner chelae; all, however, have 
wide robust metasomas and telsons. Since dominant 
morphometrics for Hoffmannius form the denominator 
in the ratios, species with the smallest ratio values are 
typical of this genus. These species include H. waeringi, 
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basis, and Figures 194–195 show histograms for both 
genders of all four genera comprising tribe Syntropini. 

The proportional differences in the metasoma for 
tribe Syntropini provide excellent diagnostic characters 
for its four genera. Figures 194–195 shows histograms 
of all five metasomal segments for the four genera. First 
and foremost, genus Syntropis has a very slender 
metasoma for both genders. All five segments are longer 
than wide, segment five, on average, is well over four 
times longer than wide, whereas in the other genera, the 
average is well under three times longer. Genus Kochius 
exhibits the next most slender metasoma, showing 
significant standard error differences in segments III–V, 
exhibiting very small p-values as compared to 
Hoffmannius, ranging from 0.00013 to 3.96E-06. The 
mean value difference between segments III–V for the 
two genera with the most slender metasomas, Syntropis 
and Kochius, are very significant: 71–166 %, 78–159 %, 
and 65–161 % percentage of difference (includes both 
male and female), thus further emphasizing a very 
slender metasoma of Syntropis. Genera Hoffmannius and 
Thorellius metasomal morphometrics are essentially the 
same, as seen in the histograms, standard deviation 
ranges essentially overlapped. 

Of particular interest is a comparison between 
genera Kochius and Hoffmannius. Although we observe 
essential separation of standard deviation ranges for 
segments III–V, exhibiting a 24–29 %, 28–34 %, and 
28–37 % percentage of difference between the mean 
values (includes both male and female), the two genera 
do overlap in some “end-point” species (i.e., an overlap 
between the most slender Hoffmannius and the most 
stocky Kochius). In Tables 4–5 (where the taxa are 
roughly ordered from the stockiest to thinnest 
metasomas), H. puritanus and H. viscainensis, the 
species with the thinnest metasoma in Hoffmannius, 
overlap with Kochius sonorae and K. russelli, the more 
stocky members of Kochius. At the other extreme, if we 
compare the mean value difference between the thinnest 
male Kochius (K. hirsuticauda) and the stockiest 
Hoffmannius (H. gravicaudus), we see a 87 % percent 
difference for segment V. Therefore, with the significant 
mean value differences exhibited and the standard error 
separation, we consider these differences in metasomal 

gment morphometrics to be significant and therefore a 

rences provided morphometric data: Hoffmann (1931), 
Gertsch & Allred (1965), Gertsch & Soleglad (1972), 
Williams (1968a, 1970a, 1970b, 1971a, 1971b, 1980, 
1986), Stahnke (1973), Sissom (1989b), Ponce Saavedra 
& Sissom (2004), Sissom & Hendrixson (2005), and 
Francke & González Santillán (2006).   
 
Pectines 
 

Diagnostic value: Pectinal tooth counts are used to 
differentiate tribes in subfamily Syntropinae. 
 

Syntropinae. Soleglad & Fet (2003b: 61–65, figs. 
110–113) discussed the number of pectinal teeth as it 
related to the mature size of the scorpion species, in 
particular, contrasting the four chactoid families, 
Chactidae, Euscorpiidae, Superstitioniidae, and Vae-
jovidae. In is interesting to point out here that this 
analysis by Soleglad & Fet (2003b) was based on the 
original observation of Soleglad (1973b: figs. 13–14) 
that within closely related species sets (e.g., a genus) the 
number of pectinal teeth is proportional to the scorpion 
species adult size; that is, larger species in a related 
species set will exhibit a larger pectinal tooth count than 
a smaller species in that same set. And, important to 
taxonomic analysis, the ratios derived from these 
comparisons differ across different species sets, thus 
providing a gross diagnostic indicator at the genus level 
or higher. In their analysis, based primarily on published 
data, Soleglad & Fet (2003b) demonstrated that pectinal 
tooth numbers in the family Vaejovidae is considerably 
higher than that found in the other three chactoid 
families, exhibiting, on average, an increase exceeding 
well over 100 % (i.e., as it relates to the species mature 
size). Consequently, a character was established in their 
cladistic analysis (character 103), where the more 
developed pectines was shown to be a synapomorphy for 
family Vaejovidae. See Soleglad & Fet (2003b: 
appendix D) for details and assumptions used in their 
analysis. 

In this analysis, the data were recalculated to 
include all vaejovid species where the information was 
available (149 species). In particular, we use this metric 
to establish a significant difference in pectinal tooth 
numbers between the two tribes of subfamily Syn-

Syntropini. This was scussed in Soleglad & Fet 

.484 (1.942) [15] 

se
legitimate diagnostic character. Although we see these 
trends for all five metasomal segments, we only 
stablish segments III–V as significant since they exhibit 

tropinae, with that of tribe Stahnkeini being considerably 
higher (i.e., the ratio value is smaller) than that found in 

also die
standard error range separation. It must be pointed out, 
however, that, although the metasomal segments III–V 
provide important diagnostic characters, they do not 
show the absolute range separation as exhibited in some 
of the maximized ratios discussed above. 

The morphometrics presented in this effort were 
gathered primarily from literature but several specimens 
were measured when necessary. The following ref-

(2006). 
 

The Total Length (TL)/Pectinal Tooth Count (PTC) 
ratios (female only) by genus are as follows (min–max 
(mean) (sdev) (sdev-range) [n]):  

 
Gertschius = 1.517–1.923 (1.720) [2] 
Serradigitus = 1.429–2


