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INTRODUCTION

The water mites, or “Hydracarina” as they are often
referred to, belong to the order Acariformes and the

sub- order Parasitengona.

Par asi t engona are characterized by species in which
the larval fornms differ greatly in habit and appear-
ance fromthe adults. The sub-order also contains a
smal | nunber of species which are terrestrial. This
brings up a point of uncertainty as to whether water

mtes as a group are nonophyletic or polyphyletic.

Water mites have received relatively little atten-
tion from people performng aquatic macroinvertebrate
nonitoring. However, in addition to the fact that
they are encountered in all types of freshwater

macroi nvertebrate sanples, there are other reasons

why water mtes warrant cl oser consideration.

Pi eczynski (1976) states that “Due to their high
abundance and nobility, predatory effects of their
adul ts and nynphs, and the parasitic effects of
their larvae, the water mtes play an inportant
role in the community of littoral fauna.” Indepen-
dent studies by Schwoerbel (1964) and Young (1969)
showed that water mite conmunities were very
sensitive to the effects of domestic wastes in

streans. In Young’ s study he found that sewage



effluent going into a streamin north central Col orado
nearly elimnated the water mte fauna in the area.
Even at a station eight mles dowstream of the point
of di scharge where the dissolved oxygen had reached
100 percent saturation and other conmunities of
organi sms had recovered, the water mte comunity
was still severely reduced. Finally, as with any
group of aquatic macroinvertebrates encountered in
sanples, it is of value to identify themto the

| owest possi ble taxonomc | evel since this enhances

t he val ue obtained for the various indices of

di versity.

On the other hand, there are some problens invol ved
intrying to identify water mtes to the | owest
possi bl e taxonomc level (i.e., species). Prasad
and Cook (1972) state that adult water mtes often
exhibit a great deal of intraspecific variation
even anong nenbers of the sanme population. For this
reason it is sonetimes difficult even for the water
mte taxonom st to tell with certainty whether he
is dealing with a species conplex or a single

vari abl e species. The nost comonly used preserva-
tives, ethanol and formalin, are the worst ones for
mtes since these tend to nake the mites brittle
and cause the appendages to curl up, thus obscuring
taxonom ¢ features. The recommended preservative is

Koeni ke’s Fluid which is conposed of 45 percent
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gl ycerine, 45 percent water and 10 percent gl aci al
acetic acid. This preservative tends to cause
appendages to becone distended, thus facilitating
identification of the-specinen. Another problemis
that in many cases identification of water mtes to
speci es requires special slide preparation including
di ssection of the specinen. Finally, existing keys
to species of water mtes are few. Mst known
species are described in various papers but are not

in keys.

From the aforenmentioned circunstances it may be
concl uded that the anpunt of available tine wll
determ ne the | evel to which one can identify water
mtes. However, with a little extra effort and sone
initial patience on the part of the biol ogist, nost
mtes can be easily identified to genus and several

to sub-genus.

The purpose of this work is to famliarize the
reader with sone general information on water mtes
and also to present an artificial key to conmon
water mte genera of Florida. The key is based on
col | ecti ons nade from Novenber 1976 through March
1984.

For a conprehensive work of worldw de scope, the
reader is referred to Cook (1974). It is an
excel l ent work containing keys to genera and sub-

genera, descriptions and over 1900 fi gures.
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| DENTI FI CATI ON METHODS

In witing this key the works of Cook (1974),
Newel | (1959), and Pennak (1953) were reviewed and

enphasi s was placed on the nost easily visible

characteristics. In many cases these characteristics
can be observed by exam ni ng speci nens under a
di ssecting m croscope at high power (60X or greater).
In other cases whole tenporary slide nounts of
cl eared specinens in glycerine or “permanent” nounts
in CMC-10 type nedia may have to be made for exam na-

tion under a conpound m croscope.

In making slides it is inportant that the mte be
mount ed ventral side up and that the appendages

(I egs and pal ps) not be curled up over the venter.

As nentioned earlier, the ideal preservative for
water mtes is Koenike's Fluid which tends to
cause appendages to distend and also aids in
clearing of internal contents. However, since nost
bi ol ogi sts preserve everything in either ethanol
or formalin, clearing and nounting specinens is

sonetines nade nore difficult.

Speci nens preserved in ethanol can occasionally be
made nore suitable for nounting by first treating
themin a solution of potassium hydroxide for a
period of 12 to 24 hours. Soft bodied mtes can be
soaked in a 2 percent KOH solution while heavily

sclerotized mtes nmay be soaked in a 10 percent
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solution. After soaking, they should be rinsed
briefly in water prior to nounting. Extrenely hard
bodied mtes such as Arrenurus may not clear and

t heref ore nake poor quality whol e nounts.

Life Histories

It has been estimated that there are approxi mately
10, 000 species of water mtes world wi de and that
North Anerica has over 1,000 species. O the known
species the exact life cycles and devel opnent al
stages are known for a very few (on the order of 5
to 10 percent). However, there is a considerable
anount of general know edge on water mte life

hi stori es.

Adult water mtes have four pairs of legs and in
many species the mal es exhibit a sexual dinorphism
of the third and fourth pairs of |legs and the
genital field. The leg nodifications allow their
use for grasping the femal e during copul ation and
al so for spermatophore transfer. In these species
the male grasps the female with the fourth pair of
| egs and transfers spermatophores to the genital
pore of the female with the third pair of | egs.
Fertilization is then acconplished when the fenal e
rel eases eggs fromher genital pore. The eggs are
fertilized at this tinme by the spermcontained in
t he spermat ophores previously placed there by the

mal e.



Mul l en (1977) states that in sone species
insemnation is acconplished indirectly via stal ked
sper mat ophores which are attached to a substrate by
the male and | ater picked up by a passing female.
In these species the nmale | eg nodifications would

be | acki ng.

Fertilized eggs are deposited in groups of up to
two hundred on a suitable substrate. Wthin several

days a six legged |arva hatches fromthe egg.

The |l arvae |l ead a parasitic existence on aquatic
and sem -aquatic organi sms. According to Millen
(1977) the larvae of many species of water mtes
are associated with the surface film Here they
seek out their hosts which are usually newy
energi ng i magos of sone aquatic insect but may

al so be an ovipositing fenal e i nsect or sone sem -
aquatic organism Simth and Aiver (1976) state
that in other species the larva |locates its
potential host beneath the surface filmeither in
the water columm or in the substrate such that at
ecdysis of the pupal or nynphal host the mte can
clinb onto the inmago and attach at an appropriate

site.

Followi ng the parasitic larval stage is a sedentary
stage known as nynphochrysalis. During this stage

the | arva netanorphoses into an active eight |egged
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nynph. The nynph resenbles the adult in habit and

gross norphol ogy but is sexually undifferenti ated.

The nynphal stage is followed by another sedentary
stage known as imagochrysalis. This is the trans-
formati on stage between the nynph and the adult
(Prasad and Cook 1972).

There are cases in which the parasitic stage is
bypassed. In such cases either the larval stage is
passed within the egg and the predaceous nynph
energes or the larva energes fromthe egg and
transforns into a nynph wi thout feeding (Prasad
and Cook 1972).

Mtchell (1957) found that the eggs of many
rheophilic species are extrenely large and few in
nunber. This is considered evidence that the young

energe at an advanced stage of devel opnent, the

nynph.

Adult water mtes are predaceous feeding upon
crustacea, protozoa, insect |larvae and, in fact,
any aquatic organismthey can overpower (Wl cott,
1905). According to Barr (1978) observers of water
mte activity have witnessed a group of adult
water mtes collectively attacking insect |arvae

many tines the size of the individual mtes.
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Respiration

Respiration is acconplished by neans of a closed
tracheal system On the dorsal surface of the
capitulumare two stignma which are covered by thin
menbranes. These stigma open into a pair of air tubes
whi ch eventually lead to a system of tracheal tubes
runni ng throughout the body (Wl cott 1905).

In the heavily sclerotized mtes, these tracheal
tubes cone in close proximty to the integunent where
there are “body pores” or openings in the
sclerotization thus acting sonewhat as trachea

gills.

Di stri bution and Habit at

Water mites have been found on every continent except
Antarctica (Cook 1974). They successfully inhabit al
types of habitats fromthermal springs to |akes,
ponds, streans, sloughs and even water filled tree

hol es.

They can-be found primarily in vegetated waters
either lotic or lentic and while the overwhel m ng
maj ority occur in fresh water, a few occur in

bracki sh and marine environnents (Wl cott 1905).



Crowel I (1961) published a paper containing ranges
and habitat types for over 450 species. This pub-
lication al so contains an extensive bibliography

with 123 references.
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d ossary of Taxonom c Terns

Acet abul ar Plates: Sclerotized plates flanking the

gonopore whi ch bear the genital acetabul a.
These plates are generally stationary but in
femal es of the genus Limesia they are novable
and act in a simlar fashion to genital flaps
(see definition of genital acetabula, gonopore
and genital flaps). See Figs. 2, 6, and 31.

Capitulum Sclerite which contains the nouthparts
and to which the pal ps are attached.

Chelate: Condition of the palp in which the fourth
segnent has a dorsal projection beyond the
poi nt of insertion of the fifth segnent. The
fifth segnment is able to articul ate upward
against this projection in a clawli ke manner.
There are varying degrees of this condition.
See Figs. 1 and 3. (This should not be

confused with the uncate condition - see
definition).

Coxae: The nost proximal |eg segnments which nore or
| ess resenbl e expanded sclerites attached to
the ventral side of the body.

Dorsal Shield: A single large or two or nore

smaller close fitting sclerites which occupy
the dorsum Fig. 16 is an exanple of the
latter.
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Genital Acetabula: Small disk-1ike or cup-Ilike

structures which are associated with the
genital field. They may be borne on acetabul ar
plates or they may lie within the gonopore. See
Figs. 2, 7, 25, and 31.

Genital Field: The entire genital area including the

gonopore, genital flaps and acetabul ar pl ates,
if present.

Genital Flaps: Movable sclerotized plates which can

cover the gonopore when cl osed. They usually do
not bear acetabul a but when cl osed can cover
acet abul a which nmay be | ocated in the gonopore.
See Figs. 15 and 19.

G andul aria: Paired glands each having an associ at ed

seta. The seta is often difficult to see.
Gonopore: Opening of the reproductive system

Peg-1i ke Setae: Short stout setae |ocated on the

ventral side of pal pal segnents in certain
genera of water mtes.

Pl -PIl - PIll - PIV - PV: Method of nunbering

pal pal segments where Pl is npst proxinm
segnent (first segnment) and PV i s nost
distal (fifth segnent).

Pal ps: First easily visible pair of appendages
ot her than |l egs. These are attached to the

capi tul um
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Uncate: A condition of the palp in which the fourth
segnent is greatly enlarged ventrally and the
fifth segment is able to articul ate downward
agai nst this ventral enlargenment. See Fig. 5.

Ventral Shield: Termused to describe the entire

venter when the coxae and genital field are
united by secondary sclerotization to forma

| arge ventral sclerite.
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AN ARTI FI Cl AL KEY
TO THE COWON WATER M TE GENERA OF FLORI DA

1. Pal ps chelate (Figs. 1, 3.................. 2

Pal ps not chelate. Either sinple (Figs. 23,
30, 32) or uncate (Figs. 5 8)............ 3

2. P-1V |l onger than P-111; dorsodistal portion of
P-1V extending well beyond the point of
insertion of P-V (Fig. 1); numerous genital
acet abul a borne on a pair of well devel oped
genital flaps which flank the gonopore (Fig.
2); no dorsal sclerotization................

.................. Hydr odr om dae: Hydr odronma

P-1V shorter than P-111; dorsodistal portion
of P-1V extending only slightly beyond poi nt
of insertion of P-V (Fig. 3); genital field
roughly heart-shaped with nost of the
acetabula anterior to the gonopore (Fig. 4);
sclerotization of dorsumvarying fromvery
slight in the region of the eyes to a |arge

dorsal shield........ Hydrachni dae: Hydrachna

3. Pal ps uncate (Fig. 5); hard bodied mtes with
conpl etely sclerotized dorsal and ventra

shields . ... ... .. . 4

Pal ps not uncate; mtes may be hard bodi ed or

soft bodied ......... . . ... ... 6



Wth nunmerous pairs of genital acetabula
borne on wi ng-1like acetabul ar pl ates which
generally extend well laterally fromthe
gonopore (Fig. 6) (males of this genus are
hi ghly variable in body shape, especially in
the caudal region). (See Figs. 39, 40, 41.)

..................... Arrenuridae: Arrenurus

Wth three to nine pairs of genital
acetabula all |ocated within the gonopore

(Fig. 7) ... . .. ... ... Krendowski i dae 5

Length of capitulumtwo to three tines its
wi dt h; capitulum protrusible, attached to a

tube of soft integunent (Fig. 8)..... Geayi a

Length of capitulumless than twice its

wi dth; capitulumnot protrusible...........

Eyes occupying a common anterior, median
dorsal sclerotized plate (Fig. 9, 10);
openi ng of nouth surrounded by a circular
menbranous fringe (Fig. 11); typically soft

bodied, red mtes.......... .. . . . . . . ... . .... 7

Eyes not as above; nouth opening not sur-

rounded by a circular nenbranous fringe... 9
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Length of sclerotized eye plate | ess than or

equal to wdth (Fig. 9)..... Eyl ai dae: Eylais

Length of sclerotized eye plate nmuch greater

than width (Fig. 10)........ Li mochari dae 8

Capitulum protrusible on a tube of soft

i ntegunment (Fig. 13); palps three segnented or
appearing two segnented (third segnent reduced
to a sub-termnal spine |like process) (Fig.

14) Rhynchol i mmnochar es

Capi tulum not protrusible; palp five segnented

(Fig. 12) ... .. . . Li mochar es

Cenital acetabula lying very close to each
other in two nedial rows which either neet or
very nearly neet on the mdline of the
gonopore (Figs. 15, 19, 20, 24); typically
these are or can be covered by novabl e genital
flaps. (These fl aps soneti nes nake the

acetabula difficult to see in Torrenticol a)

(Fi g 15) oottt 10

Cenital acetabula Iying on acetabul ar pl ates
or flaps on either side of the gonopore or if
acetabula are in rows in the gonopore, then

the rows are shifted to either side and do not

16



10.

11.

12.

13.

nmeet at the mdline and there are no noveabl e

genital flaps (Fig. 25)........... ... ...... 15

Dorsal and ventral shields present, the
dorsal shield consisting of a |arge plate and
two or four smaller anterior plates (Fig. 16)

.............. Torrenticolidae: Torrenticol a

Dorsal and ventral shields absent........ 11

Al'l 1egs crowded together at anterior end of
body; all coxae fused and laterally expanded
sonetines resulting in a laterally conpressed

body form (Fig. 17, 18)........... Oxi dae 12

Legs and coxae not as above............... 13

Body conpressed laterally; coxae greatly
expanded laterally and extending up onto the
dorsum | eaving only a narrow unscl erotized

strip (Fig. 17)....... ... ... ..... Fronti poda

Body not conpressed |laterally; coxae not as
greatly expanded as above al t hough they

usual Iy extend up the sides of the body (Fig.
13) Oxus

A Y-shaped coxal suture |ine extending from
the anterior end of the genital field to the
tips of the first coxae (Fig. 19, 20)......

...................... Lebertii dae: Lebertia
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14.

15.

16.

No Y-shaped coxal suture line as above.....

.......................... Sperchonti dae 14

G andul aria | arge, raised and with nunerous
papillae (Fig. 21, 22); P-1V |lacking smal

ventral peg-like setae......... Sper chonopsi s

@ andul aria various but |acking nunerous
papillae; P-1Vwith two very small ventral

peg-li ke setae (Fig. 23, 24)........ Sper chon

Hard bodi ed mtes having conpletely
sclerotized dorsal and ventral shields; often

dorso-ventrally flattened mtes.......... 16

Soft bodied mtes | acking dorsal and ventral
shi el ds but nay have nunerous reticul ate

pl ates on dorsal and ventral body surfaces.

Three pairs of genital acetabula lying in a
single row on each side of the gonopore (Fig.

25) . M deopsi dae: M deopsi s

Genital acetabul a nunerous, |ying on
acet abul ar plates on either side of the

gonopore (Fig. 26, 27)......... ... ..., 17
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17.

18.

19.

First through third pairs of |legs inserted
near front of ventral shield; no |atera
projections of the coxae in the area of
insertion of fourth pair of legs (Fig. 26).
............................ Aturidae: Al bia

First through third pairs of |egs not inserted
near front of ventral shield (Fig. 27);

| ateral projections of coxae present in area
of insertion of fourth pair of legs (Fig. 27,

28) . Uni oni col i dae: Koeni kea

Soft bodied mtes having nunerous reticul ate
pl ates on dorsal and ventral body surfaces;
capitulum protrusi ble on a tube of soft

I nt egunent; nunerous genital acetabula on
novabl e flaps flanking the gonopore (Fig. 29)

....... Rhynchohydr acari dae: d at hr osperchon

Not with the above conbi nati on of characters

P-11 with a peg-like seta ventrally which may
be | ocated on a tubercle of varying length
(Fig. 30); fourth pair of |egs each |acking a
term nal claw but may have a term nal seta;

typically with three pairs of genital
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20.

21.

22.

acetabul a on plates fl anking the gonopore

(Fig. 31) ............. Li mesi i dae: Linmmesia

Not with the above conbi nati on of characters

Fourth coxae with a pair of glandularia near
the suture line between the third and fourth
coxae. (This may be difficult to distinguish
fromglandul aria on the dorsal surface of the
body in cleared, nounted speci nens. However,
careful focusing of the m croscope should

hel p); first coxae fused nedially (Figs. 33,
34) Hygrobati dae 21

Fourth coxae | acking gl andul aria; first coxae

not fused nedially (Figs. 35, 36, 37, 38) ..

Capitulum fused with first coxae (Fig. 33).

................................. Hygr obat es

Capitulumnot fused wth first coxae (Fig. 34)

................................. Atractides

Suture |ine between third and fourth coxae
i nconpl ete, present only near lateral margin
(Fig. 35); typically with five or six pairs of

genital acetabula.............. ... ... .. ....

20



23.

Suture |ine between third and fourth coxae
conplete or nearly so; typically with seven to

many pairs of genital acetabula.......... 23

Hind margin of fourth coxae nore or |ess
transverse or truncate (Fig. 36)...........

.................... Uni oni col i dae: Neunani a

Hind margin of fourth coxae noticeably angul ar

(Figs. 37, 38)............... Pi oni dae: Piona

21
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Fi gure

Fi gure

Fi gure

Fi gure

3.

4.

Hydr odrone, Palp

Hydr odroma, Ventral view including

genital field

Hydrachna, Pal p

Hydrachna, Ventral view including
genital field
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Fi gure

Fi gure

Fi gure

Fi gure

Fi gure

Fi gure

10.

Arrenurus, Palp

Arrenurus, Genital field

Krendowskia,. Genital field

Geayi a, Protruded capitulum (ventra

view), palps and tips of first coxae

Eylais, Eye plate

Li mochares, Eye plate
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FIG.

FIG.

FIG. 10
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Fi gure

Fi gure

Fi gure

Fi gure

Fi gure

Fi gure

11.

12.

13.

14.

15.

16.

Li mochares, Capitulum nouth opening

and pal ps

Li mmochares, Pal p

Rhynchol i mochares, Dorsal view show ng

eye plate and protruded capitul um

Rhynchol i mochares, Palp

Torrenticola, Genital field (genital

fl aps cl osed over acetabul a)

Torrenticol a, Dorsal shield
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Fi gure

Fi gure

Fi gure

Fi gure

17.

18.

19.

20.

Fronti poda, Lateral view

Oxus, Ventro-lateral view

Lebertia, Ventra
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Lebertia, Coxae and genital
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FIG. 18

FIG. 19 FIG. 20
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Figure 21. Sperchonopsis, Dorsal view

Fi gure 22. Sperchonopsis, One of a pair of

gl andul ari a

Figure 23. Sperchon, Palp (note small peg-

i ke setae on P-1V)

Figure 24. Sperchon, Ventral view
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FIG. 22
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Fi gure

Fi gure

Fi gure

Fi gure

25.

26.

27.

28.

M deopsi s, GCenital

field

Al bia, Ventral view

Koeni kea, Ventra

Koeni kea, Ventra
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Vi ew

view (| egs renoved)
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Figure 29. d at hrosperchon, Ventral view show ng

reticulate plates, genital field,

protruded capitul um and pal ps
Figure 30. Limmesia, Palp

Figure 31. Linnesia, Ventral view
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Fi gure

Fi gure

Fi gure

Fi gure

32.

33.

34.

35.

Hygr obat es, Pal p

Hygr obat es, Capitul um coxae and

genital field

Atractides, Capitulum coxae and

genital field

Uni oni cola, Ventral view (note

i nconpl ete, curved suture |ine

between third and fourth coxae)
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Fi gure 36. Neumani a, Ventral view

Fi gure 37. Pi ona, Ventral view

Fi gure 38. Pi ona, Ventral view
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Figure 39. Arrenurus apopkensis, Dorsal view,
mal e (redrawn from Cook, 1976)

Figure 40. Arrenurus zorus, Dorsal view, male
(redrawn from Cook, 1976)

Figure 41. Arrenurus problecornis, Dorsal view,
mal e (redrawn from Cook, 1976)
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