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NORTH AMERICAN SPECIES OF THE GENUS AXONOPSIS 
(ACAR INA: ATURIDAE: AXONOPSINAE)~ 

David R. Cook 
Department of Biology, Wayne State University, Detroit, Michigan 48202 

Members of the genus Axonopsis have a broad zoogeographic distribution but  are 
unreported from the Australian region and South America south of Colombia. Species 
occur in permanent standing waters and streams (including interstitial water). Representa- 
tives of four subgenera, Axonopsis s. s., Brachypodopsis, Paraxonopsis and Vicinaxon- 
opsis, have been collected in North America, and a species of the closely related genus 
Erebaxonopsis is also known from interstitial waters in California. The only anomalous 
aspects of the distributional patterns are the apparent absence of Hexaxonopsis (which 
has a relatively widespread Palearctic range) and the stream (and interstitial) habitat of the 
North American species of the typical subgenus. The European species occurs only in 
lakes. 

There have been four species (plus an additional two subspecies) previously described 
by Herbert Habeeb from North America: Axonopsis setonensis (Habeeb, 1953); rii~ophila, 
cullasaja and pallida (Habeeb, 1957); pallida caJ1zLga (Habeeb, 1961); cz~llasaja boreosaja 
(Habeeb, 1968). The type material on which these species were based has been privately 
retained and I have been unable to obtain the loan of specimens. Although both des- 
criptions and illustrations are inadequate, either the collection of topotypic material or an 
unusual habitat type has made it possible t o  identify the four full species with a reason- 
able degree of certainty. I cannot recognize the two subspecies and only short discussions 
of them are included under the species t o  which they were assigned. 

The concept of the genus Axonopsis and its included subgenera has been considerably 
modified during the last few years and the reader is referred t o  Cook (1974) for a more 
detailed discussion. In presenting measurements, those of the holotype and allotype are 
given first. If a series of specimens is available, the range of variation is given in parenthe- 
ses following the measurements of the primary types. Ilolotypes and allotypes will be 
placed in the Field Museum of Natural History (Chicago). 

Especially in the case of Brachypodopsis, there are many somewhat closely related 
species which are often distinguished by a combination of characters. For greater ease in 
identifying these species the following key is included. For the sake of completeness 
species in the other subgenera are also placed in the key. 

KEY TO THE NORTH AMERICAN SPECIES O F  THE GENUS AXONOPSJS 
1. Anchoral process of  the capitulum very long (Fig. 82); P-V approximately same 

length as P-IV (Pig. 62) . . . . . . . . . . . . . . .  Subgenus Vicinaxonopsis Cook 
[only known North American species. . . . . . . . . . . .  . A .  californica Cook] 

1'. Anchoral process of the capitulum much shorter than remainder of capitulum; 
P-V much shorter than P-IV (17igs. 4, 85) . . . . . . . . . . . . . . . . . . . . . .  . 2  

2 ( l f ) .  Two pairs of glandularia platelets located posteriorly between thc dorsal and 
ventral shields (t2ig. 78); no glandularia located on  ventral shield between 
anterior edge of gcnital field and insertions of fourth legs (l:ig. 80); ventral side 
of P-IV without tubercles or thickened setae (1:ig. 8 5 ) .  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  .Subgenus Axonopsis Piersig . . . . . .  3 

2'. No glandularia platelets located betwecn the dorsal and ventral shields (I:ig. 75); 
one or two pairs of glandularia located o n  vcntral shield between anterior edge 
of genital field and insertions of thc fourth legs (F:igs. 68,  77); ventral side of 
P-IV with a variously developed setal tubercle and at least one of the associated 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  setae thickened (Fig. 4) . 4  
3(2). Two pairs of glandularia (not counting a pair flanking the excretory pore) 

located in posterior half of the dorsal shield (Fig. 84) . .  .A. bimaculata (Cook) 

lContribution No. 317 from the Department of Biology, Wayne State University. 
Supported by a grant (GB-12375) from the National Science Foundation. 
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3'. One pair of glandularia (not counting a pair flanking the excretory pore) located 
in posterior half of the dorsal shield (Fig. 78) . . . . .  A. sabulonis, new species 

4(2'). Dorsal shield broadly fused anteriorly with the ventral shield (Fig. 75); one pair 
of glandularia located on  the ventral shield between the anterior end of the 
genital field and insertions of fourth legs (Fig. 77); male genital field located on 
a short cauda (Fig. 72) . . . . . . . .  Subgenus Paraxonopsis Motas and Tanasachi 
[only known North American species . . . . . . . . . . .  A .  pumila, new species] 

4'. Dorsal shield only lightly fused with the ventral shield; two pairs of glandularia 
located on  the ventral shield between the genital field and the insertions of the 
fourth legs (1:ig. 68); no cauda development in either sex . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  Subgenus Brachypodopsis Piersig . . . . . .  5 

5(4'). Three pairs of genital acetabula . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  
5 . Four pairs of genital acetabula . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  
6(5). Dorsal shield bearing a well developed median ridge (Fig. 1); suture lines 

between first atid second coxae continuing to midline to form a distinct 
U-shaped structure (Fig. 3, arrow A) . . . . . . . . . . . . . .  .A.  paNida Habeeb 

6'. Dorsal shield with either a very low median ridge or none (Fig. 10);  suture lines 
between first and second coxae extending towards the  midline but  not as 
distinct as in the above species (Figs. 13, 18) . . . . . . . . . . . . . . . . . . .  . 7  

7(6'). Ventral side of P-I1 with a very pronounced bulge (Fig. 4 ) ;  distal segments of 
first leg very stocky (Fig. 9) . . . . . . . . . . . . . . . .  .A. dapsila, new species 

7'. Ventral side of P-I1 with only a slight bulge (Figs. 14, 15);  distal segments of 
first leg much less stocky than in above (Figs. 12,  19) . . . . . . . . . . . . . .  . 8  

8(7'). Dorsal shield with a low median ridge (Fig. 20); posterolateral edges of dorsal 
shield comparatively rounded; (occuring in streams in California and Oregon) . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A .  occidentalis, new species 

8'. Dorsal shield without a median ridge (Fig. 11);  posterolateral edges of dorsal 
shield comparatively narrowed; (occuring in a lake in Florida) . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. lacustris, new species 

9(5'). Dorsal shield bearing four pairs of glandularia posterior to  the postocularia (Figs. 
2 1 , 3 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

9'. Dorsal shield bearing three pairs of glandularia posterior to  the postocularia 
(Figs. 3 4 , 3 8 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

lO(9). Ventral shield more or less rounded posteriorly (Fig. 23); second pair of 
acetabula located decidedly posterior and lateral to  the first pair in the female 
(Fig. 23); confined to Eastern North America . . . . . . . .  .A. rivophila Habeeb 

10'. Ventral shield more or less narrowed posteriorly (Fig. 29); second pair of 
acetabula located almost directly lateral to the first pair in female (Fig. 29); 

. . . . . . . . . .  (confined to  Western North America) .A. amnicolu, new species 
l l (9 ' ) .  Distoventral portion of P-I1 with a distinct projection which is well delineated-fibm 

the remainder of the segment (12igs. 35, 55) . . . . . . . . . . . . . . . . . . .  . I 2  
11'. Distoventral portion of P-I1 lacking the distinct projection described and illus- 

trated above (1:igs. 44,  45) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
12(11). Anterior and posterior color patches of dorsal shield widely separated (Fig. 38); 

(inhabiting lakes and ponds) . . . . . . . . . . . . . . . . .  .A .  setonensis Habeeb 
12'. Anterior and posterior color patches of dorsal shield joined by a median bridge 

. .  of lighter pigment (1:ig. 52); (inhabiting streams) .A .  ozarkei?sis, new species 
13(111). 1;irst three pairs of genital acetabula forming a concave arc (or more rarely a 

. . . . . . . . . . . . .  straight line) on  their respective sides (Figs. 46,  49, 54) 14 
13'. First three pairs of genital acetabula forming a convex arc on their respective 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sides (Pigs. 41,  58,  64) 15 
. . .  14(13). Posterior portion of dorsal shield with a pronounced median ridge (17ig. 34) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. beltista, new species 
. . . . . . . . .  14'. Dorsal shicld lacking a median ridge (Fig. 47) .A. ohioensis Cook 

. . . . .  15f13'). Dorsal shield completely lacking ridges (1;ig. 56) A. arpcda, new species 
. . . . . . . . . .  . 15 Dorsal shield with well developed lateral ridges (17igs. 6 1, 65) 16 
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16(15'). Lateral ridges of the dorsal shield coalescing posteriorly and continuing to 
posterior end as a short median ridge (Fig. 70) . . . . .  A. gennada, new species 

16'. Lateral ridges not coalescing posteriorly (Figs. 43,  61,  65) . . . . . . . . . . . .  17 
17(16'). Glandularia of the dorsal shield widely separated from each other; posterior 

glandularia located well posterior t o  the posterior muscle scars (Fig. 43, arrow A) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. eremita, new species 

17'. Glandularia of the dorsal shield not so widely separated from each other; 
posterior glandularia located more or less lateral to the posterior muscle scars 
(Fig. 65, =row A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

18(17'). Posterior color patch of the dorsal shield extending farthest forward in median 
region (Fig. 65) . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. cullasaja Habeeb 

18'. Posterior color patch of the dorsal shield extending farthest forward near lateral 
edges (Fig. 61) . . . . . . . . . . . . . . . . . . . . . .  .A. floridensis, new species 

Subgenus AXONOPSIS Piersig 

AXONOPSIS (AXONOPSIS) BIMACULATA (Cook) 
(Figs. 79,  84) 

Pseudaxonopsis himaculata Cook, 1963. Amer. Midland Nat., 70:  122. 
Male: Dorsal and ventral shields broadly fused anteriorly; lateral eyes well developed; 

length of body 384p, width 312p; width of dorsal shield 273p; dorsal shield bearing four 
pairs of glandularia, one pair of which flank the excretory pore a t  extreme posterior end 
(Fig. 84); two pairs of elongated glandularia platelets and a pair of small gland platelets 
lying in the integument between the posterior portions of the dorsal and ventral shields; 
dorsal shield without ridges; color pattern of dorsum indicated in Figure 84, pigment 
heavy; capitular bay deep; no  glandularia located on the ventral shield between the 
anterior end of the genital field and the insertions of the fourth legs; structure of the 
venter, except for genital field, similar to that shown in Figure 80;  structure of genital 
field similar t o  that of the following species (Fig. 83); width between outer edges of most 
lateral pair of acetabula 1 2 6 ~ ;  four pairs of acetabula; suture line between genital field 
and remainder of ventral shield moderately distinct. 

Dorsal lengths of the palpal segments: P-I, 27p; P-11, 48p;  P-111, 31p; P-IV, 100p; P-V, 
29p; Figure 79 illustrates the proportions and chaetotaxy of the palp; dorsal lengths of 
the distal segments of the f i s t  leg: I-Leg4, 48p; I-Leg-5, 62p; I-Leg-6, 69p;  proximal end 
of I-Leg-5 lacks the pronounced ventral projection shown in 1:igure 81; swimming hairs 
present on all but the first pair of legs. 

Female: Described in detail in the paper cited above. The female venter is similar to 
that illustrated in Figure 80 but  the posterior two pairs of acetabula are not as large. 

Habitat and Distribution: The female holotype was collected in a gravel bar in the 
King's River, Carrol County, Arkansas. The male specimen described above was collected 
on rocks in a stream near junctions of routes 73 and S278, Jackson County, Florida, 
November 9, 1970. 

Discussion: In spite of habitat differences the male specimen seems to agree well with 
the expected morphology. However, until a longer series of specimens is available to 
provide a known range of variation, the identification should be regarded as tentative. 

AXONOPSIS (AXONOPSIS) SABULONIS, new species 
(Figs. 78, 80, 81, 83, 85) 

Female: Dorsal and ventral shields broadly fused anteriorly; lateral eyes moderately 
well developed; length of body 433p ( 4 2 5 ~ - 4 6 4 ~ ) .  width 327p (319p-349p); width of 
dorsal shield 293p (293p-319~) ;  dorsal shield bearing three pairs of glandularia, one pair 
of which flank the excretory pore at extreme posterior end (l:ig. 78); two pairs of 
elongated glandularia platelets and a pair of small gland platelets lying in the integument 
between the posterior portions of  the dorsal and ventral shields; dorsal shield without 


















































































