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Investigalions of the Troglobitic Crayfish Orconectes inermis
testii (Hay) in Mayfield’s Cave, Monroe County, Indiana

H.H. Hobbs 111*

SUMMARY

Mark-recapiure studies of some aspects of the biology ol the cavernicoleus crayfish, Chrooneches
irermis testii {Hay), were conducted from December, 1989 to March, 1970, in Mavlield's Cave,
Monroe County, Indiana, Population size was estimated (o be 66 = 2 (95% C.1L.) for the 300 m
study area, but because of the small sample size, this 35 undoubredly a deflated value. Size of
animals, expressed as total length, mdicates that the pepolation was comprised primarily of
adules. Seventy-four percent of the marked crayfish moved no more than 105 m away (total up-
stream and downstream disrances) from the tageing site. Hence, this species appears Lo restricl
ils activities Lo a specific area (“home range™ )y of up to 10,5 m of stream passage, Form 1 males
traveled greater distances than did Form 10 (050 and 3.0 m, respectively), possibly in search of
mates. Adult females maoved less than juveniles, and males appeared to move greater distances
than females imeans of 12,9 and 5.9 m, respectively). Lpstream maovemenls Were more comimon-
Iy observed than downstream (mainly Form 1 males), indicating a possible restocking mechanism
following floods. Distances traveled were not related (o 1he size of individuals or 1o elapsed 1i-
me.

INTRODUCTION

Packard {1888) made the carliest reference 1o Orconectes inermis tesiil (Hay)
when he reporied that C.H. Bollman had visited Mayfield's Cave, Monroe
County, Indiana, and found *'Comborus peffucidus’ in its stream. In 1891
Hay introduced the varietal name for the troglobitic crayvfish in Mayfield's
and Truett's caves. In 1907 Banta conducted an exhaustive study of the biota
in Mayfield’s Cave, and his observations concerning this subspecies are still
heavily gquoted. Hobbs et al. (1977} reported that this crayfish is currently
known from 21 localities in “*Monroe, Owen, and Greene (7} counties, India-
na. It intergrades with the typical subspecies [, 7. imermis Cope] in the more
southern counties of the State™ .

A brief visit o Mayfield's Cave on 20 September 1969 convinced me that
it would be an excellent site For a short-term study of the stream-dwelling O,
i festii, Mol only was it conveniently located (4.8 km west of Bloominguon),
but it was one of the few caves for which past faunal data were available.
Thus, data collecicd 71 vears after Banta’s (1907) work could allow a compa-
rative study, and perhaps enable an assessment of human impact on even a
supposedly “tisolated’ environment.
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Studics were conducted from Seprember 1969 1o March 1970, but during
March the owner of the cave, concerned with safety and his hability in the
event of an accident, “closed”” the cave.

STUDY AREA

The entrance 1o Mayfield's Cave is in the northeast side of an abandoned
quarry about 4.8 km northwest of Bloomington, Indiana, Secrion 26, Town-
ship 9, Range I'W SW .4, NE |24, SW 1, at an elevation of 260 m (Fig, 1.
The cave is developed in the Ste. Genevieve limestone and s approximately
550 m long, A stream lows (rom the rear and emerges at the surface as a
small spring, approximately 230 m from the entrance. The stream passage is
41 6 m wide and 1 to 2 m high. Occasional arcas near the entrance and rear
have ceiling heights of approximately 4 m. Small intermittent pools lic along
the length of the stream (Fig, 1), which meanders along the passage and pe-
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ricdically undercuts the walls and disappears. The pooled areas range in
depth from less than | em o approximately 60 cm and are up to @ m long and
2 m wide, The stream flows continually throughout all months of the year,
although welocity is greatly reduced during summer and fall. Normally the
water 16 clear, but becomes turhid as flow increases follawing precipitation.
The substrate is variable, consisting of silt, sand, gravel, small rocks, and
“breakdown.”

Approximately 300 m of the stream passage was divided inlo stations,
based primarily on the location ol pools, (o facilitate study (Fig. 1),

Two species of craylishes, representing two Eenera, Were Sympalric in
the stream. Clrcanecies mermis testii and Cambarus (Erebicambarus) laevis
(Faxon), They occurred in all portions of the stream and were more often ab-
sceved in pools than in shallow, faster flowing sections. Orconectes § testi
greatly excesded €. (E.) leevis in numbers, Four species of entoeytherid
ostracods were present as commensals on the crayfishes: Sagittocyihere barri
{Hart and Hobbs), Donnaldsoncythere donnaldsonensis (Klie), Unoinocythe-
re xamig (Hart and Hobbs), and Dactviocythere susange Hobbs 110, Large
numbers of the isopod Caecidore stveins (Packard) and the amphipod Cran-
gonyx gracifis Smith frequented primarily the pooled areas of the stream. Nu-
meraus Diptera, Coleoptera, plethodonud salamanders, and other taxa were
observed throughout the cave (see Banta, 1907, for a detailed description of
the cave, its fauna, and the environs at that rime). One of the organisms re-
ported by Banta to occur in the cave, Asbivopsis spelaes DeKay {(Southern
cavefish}, has not been observed in recent years. Eigenmann introduced this
species into the cave in the summer of 1901, and in 1907 Banta reported that
it was abundant and “breeding freely.'” No cavefish oceur naturally north of
the East Fork of White River.

METHGDS

Air and water temperatures were recorded on each visit to the cave, Records
of surface aic temperamures and preciptaton for the period were obrained
from a nearby weather station, Water levels, velocity, lurbidity, relative
gbundance of organisms, and availabile food (leaves, derritus, dead orga-
nisms) were also noted at cach station (Hobbs, 1973b). Cravfish were captu-
red by hand or with the aid of a small net, marked, and released at the point
of capture.

Various tagping methods were tested in the laboratory (Hobbs 111,
1981), but wark began betore they had been evaluated. Crayfishes here were
marked externally with blue and red Magic Murker as a temporary tag, The
first crayfish was marked on 21 December 1964 The surface of the exoskele-
ton wus dried and the appropriate station number marked on the dorsum of
the carapace. [ndividuals were marked using combinations of the two colars
on the telson, uropods, and abdominal segments {Fig. 23, Marking a crayvfish
and recording data 1ook approximately five minutes per individual, The fol-
lowing information was recorded for each: sex {(form in males; avigeraus,
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Fig. 2. Dorsal wview ol geaeralized crayfish, showing svstem ol Jaegiog individuals in
Mavfield s Cave. Showan is individoal RIUTL (30 ABS. B o coler rred); 3 = srazion;
LUTU = wropads and telsom; () AES = 3rd abdominagl sepmenr,

and with or without eges or cement glands, o females), lenath (tip of ro.
strum 1o tip of telsand, relative posiion io moelt cycle, location wheee tagzed,
injuries and regenerated appendages, and responses o light, Tetal counts
were made of all specimens observed on cach trip. On occasion, cravfishes
were removed from the cave and examined For symbionts,

The flexibilicy of the cravfish abdomen makes tocal length (TLY a less re-
liable absolute measurement than the more standard carapace length (CL).
However, since TL was the datum abtained in the first two tagging efforis,
and since exclusion of this information would have meant too great o loss,
TL was retained as the expression of size throughout the study, Although the
carapace and abdomen are approximately subequal in lenath in cambarid
cravfishes, conversion of T wo CL involves potentially substanual error,
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RESUILTS

Banta (1907 reported two species of crayfishes, €0 0 testii (his €. pellicidus)
and . (£} faevis [his 0 bartonif), from this locality, Seventeen specimens of
both species were observed on the first teip along the stream passage o 1969,
the majority of them O [, testdi.

Size: Forty-ning crayfishes were tageed from 21 December 1969 1o 5
Warch 1970 (all caprured specimens tagged). Orconectes § 1esti was repre-
sented by 19 oD, 6o L1 ord, 17 @, and & 9 J, suggesting that the popula-
tion consisted mostly of adults (86%), although several individuals less than
20 mm long were observed on two occasions in January 1970, Males ranged
in total length from 27 to 58 mm and females from 20 to &1 mm, with indivi-
duals of each sex cvenly distributed over its size range.

Temperature: Only slight variations in temperature within the cave oc-
curred during the study. Observed extremes Tor water temperature were L]
and 13.1°C, and 11.7 and 13.2°C for air temperature.

Numbers {or population size): of the 49 craylishes (€, & reseld) tagged
and released, 23 woere recovered at least once, resulting in a 47% recovery ra-
te. The greatest number of recaplures for any individual was four, and that
far only one crayfish. Hobbs (1973a) reported the population in the cave (o
be 128 £ 33 (93% .1} in the 300 m study area, Further analysis of data
and use of the Schumacher-Eschmeyver Index {Schumacher and Eschmeyer,
1943 yielded the more accurate figure of 66 = 8.9 (95% C.1L.), or twa cray-
fish per 10 m of stream passage.

Movements: Natural movements of 23 individuals of Q. f, resti are given
in Table 1. Al individuals recaprured at least onee are included, Some of the
apparently shoct distances recorded (0.3 and 0.6 m) occurred 60 and 56 days,
respectively, between recaptures. This does not imply that these individuals
did not move greater distances, Some of the greater movements recorded (35
and 42 m) also occurred over short periods of tme (1 and 20 days, respective-
Iv), The minimum and maximum distances that individuals moved from the
point of marking he between 0 and 42 m. Although, no crayfish were recor-
ded as moving 0 meters, some individuals were subsequently observed in the
sate location within a small area of stream passage.

The time elapsed between markings and recaptures varied considerably
{Fig, 37, and this and the distances traveled on any one occasion impose con-
straints on interpreting these data, Conseguently, the range of distances mo-
ved between recaptures, regardless of direction, was divided into guartiles:
0—10.5 m (Quartile 1 = ), 10.5 — 21.0 m (G, 21.0 — 32.3 m (), and
323 - 420 m {3, For Q. i respii, 80.4% of the toral movements

& oof :m"_ﬁjmuems within (3 — 105 m between recaptures — )
Total & of movements

(

fell within 3y, 7.8% in Oy, 2.0% in Q, and 9.8% in Q. The large percentage
ol Q) movements suggests that individoals of this species tend to restrict their
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activity 10 g specilic area, probably somewhere between O and 10,5 m
(Fig. 4, 5).
For O, 4 eeseid, 74%0 of the individoals

( & of individuals moved 0 — L5 m total range of movements }
Toal & of individuals

moved no more than 10.5 m away from their original marking site, 8.7%
maoved 105 10 21.0 m, 4.4% moved from 21.0 t0 32,2 m, and 13.0% moved
from 323 o 42.0 m. The percemtages are based on the wial range of maove-
ments (distance traveled berween maximum upstream and downstream posi-
tions).

Upstream movements seem to dominate over downstream in C), L festid
tmainly Form 1 males) in this cave {Tahle |, Fig, ). Filicen individuals (65%)
moved upstream and 8 (35% )y downstream, based on their final position relati-
ve 1o the locatinon where marked.

The movements of twa crayfishes are noteworthy, Individual 3E of &, 1
festii (3 Form | male) moved upstream 35,4 moin a 24-hour period. This come-
pares with an individual of . fevenifis (Hagen) reporied by Merkle (1967)
that moved at least 95.6 m in 48 hoors, Individual 64 of &0 @ tesrir (also a
Form [ male) was recovered 4 January at station 6, Two days later it was
found at station 5, 17.1 m upstream, To get here U had o travel ar least 8.9
m oul of the water over gravel and s1one, as the stream was at low level and
pools 5 and & were not connected. Additional dara concerning the hiology of
thiz species may be found in Hohbs (1972, 19753, h),
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DISCUSSION AND CONCLUSIONS

During the seven-month study peniod the subterranean water and air tempe-
ratures were very stable, varying only a maximum of 2,5 and 2.6%C, respecti-
vely, Varialions as small as these are commaon in caves. The noticeable drop
in water.lemperature during the month of March i attribuled to snow and
ice melt.

Twentv-three marked 7, 5, festif crayviish were recoverad at least once for
a 47 recapture rate, This percentage 1s relatively high when compared with
most other studies; Camougis and Hichar (1959 reported only 12,5% recove
ry, Black {1963 17.5%, Mamaot (1966) about 25%, and Mobberly and Plrim-
mer (1967} better than 19% recovery for bath males and females, Merkle
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{1967), however, reported 47.1% total recovery in her study of rconecres
Fivenifis, An estmate of (3 [ restii population size in the 300 m study area
was determined to be 66 £ 8.9 (95% L.}, The size of the specimens indica-
tes that the population was comprised primarily of adults,

Since T4%y of O, & fesrd moved no more than 1005 moaway {total up-
stream and downstream distance) from the tagging site, this species apparen-
tly tends (o restrict (s activities to a specific area (home rangel of up to
10.5 m. Form [ males traveled greater distances than digd Form 11, possibly in
search of mates. Adult females showed less movement than juveniles, and
males appeared 1o move greater distances than females, means of 12,9 and
3.9 m, respectively, Upstream movements were predominate (mainly Form |
males}, indicating a possible restocking mechanism following floods, These
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data partially support thase of Minckley (1964), Momot (1966], and Elliot
{1971) that certain aguatic invertebrates exhibit extensive upstream move-
ment, although not necessarily as a compensatory movement for downstream
displacement following floods. Although some flooding occurred during the
study period (rains did affect and increase the volume of Mow through the
stream passage), no major spates took place. No evidence from this sludy
supports the proposal of Momot (1966) and Waters (19617 that flooding re-
sults primarily in downstream displacement. This undoubtedly occurs to
same degree during heavy flow, It 3s difficult to postulate reasons for the net
upstream movements without some data concerning the environment (i.c.,
food availability and Muctuation, water chemistey, floodingy and further in-
lormation on the amimals (2.g., reproductive cyvcles),

If total range of movements s compared with size, il is apparent that
smaller crayfish have a larger “*home range’ than do aduls (Fig. ). Howe-
ver, the size of this range for €0 5 restii in Mayfield's Cave is not related to
animal size, per se, but does sgem (o be related o sex and stage of reproduc-
tion, Using the values of total range of movements upstream and down-
strearm (Fig, 51, it is clear that Form | males are more active and travel greater
distances than do Form 10 males {means 15,1 and 3.0 m total range of move-
ments, respectivelyl, and also seem o move upstream more than down-
stream, Form 1 males are in breeding state and probubly coave] greater distan.
ces in search of mates than do Form L males. The laner maost likely move in
seacch Tar food, during intraspecific interactions, or 10 escape predation.
Comparing the movements of all males and females, those of males (12,9 m)
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are greater than those of females (5.9 m). The distances traveled are not di-
rectly dependent on the time clapsed, and hence time was not an important
factor (Fig. 3.

RESLIME

Certaina aspecis de la biolegle de U'ecrevisse cavermcale Orcanectes inermis testn | Hav) onn a1
etudiés par la méthode de marguage @t de recapture, entre decembre 19689 ¢ mars 1970, 4 la
grotte de Mayfeld, Comte de Monreg, [ndiana, L'effeciil de la population a g1e esime 8 66 = 4
iprobakilice de 93 ), pouar les 3400 metres du cours dean erndic, mais par suite du Faible sombie
dlindividus échantillonngs, ver effectifl st sans doute sous-estme, La taille des animaux, cxpri
mee par leur longweur totale, indigque gue le papulation st composee essentiellement dadulies
Soinante qualorre pour ceni des SOTevisses Marquees ne se sont pas diplacees aw dela de 10,5 me-
tres (lotal des distances vers Fament er vers aval) & pantie du site de margquage. Ainsi, celle
cepéce semble limiler ses actvites & une aire resereimie (home range™ ) gui ne dépasse pas une
longuenr de 10,5 méres du cours de la rivigre. Les miles de la Torme [ se déplacent @ de plus
grandes distances que ceu de la Tormee [ (respectivement 15,1 ¢ 3,0 metres), vrazsemhblablemend
en guite d’acconplement, Les femelles adulies se déplacent moms que les juvéniles, andis goe
les andiles semblent se deplacer plus loin que les Temelles (movennes respectives de 12,9 e 3,9 me-
tres). Des déplacements vers 'amont furenr abservés plus frégquemment gue wers 'aval, mdi-
quant la possibilite d'eaistence d'un mécanisme de repeuplemen) compensant les dérives dues
aux crues. Les distances de déplacement n'onl paru fonction, ni de bz aille des individos, moodo
termnps ecouli
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