HANDLING TECHNIQUES FOR SOIL INVERTEBRATES
Valerie M. Behan-Pelletier
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While sampling soil and litter for oribatid mites, | often encounter representatives of
other groups of soil invertebrates for which I am unsure of the correct preservation method. This
prompted me to assemble the following tables on handling techniques for soil invertebrates,
other than Pterygota (which are dealt with in Martin (1977)), and materials for slide preparation.
I must stress that these are generalized tables; every specialist will have many modifications, and
techniques, especially those of slide mounting, are constantly improving. | welcome comments
on new, improved or more correct techniques for any group.

My thanks to invertebrate zoologists at the National Museum of Natural Sciences in Ottawa for
their helpful comments.

From Newsletter of the Biological Survey of Canada (Terrestrial Arthropods), Vol. 4, No. 2, Fall 1985



HANDLING TECHNIQUES FOR SOIL INVERTEBRATES

GROUP KILLING SOLN. STORING/MOUNTING COMMENTS REFERENCES
PROTOZOA Consult texthooks Examine while alive. Add 2% Mackinnon and
for mounting and methyl cellulose to Hawes 1961;
staining slow movement of ciliates. Sleigh 1973
techniques 0.01% nickel sulphate is
anaesthetic for ciliates.
ROTIFERA Glycerine jelly Examine and identify while Donner 1966
mounts alive in drop of H,0,
Maintain coverslip at
GASTROTRICHA desired distance with band
of vaseline. If necessary
slow movement of rotifers
with strychnine or pronephrine
or 2% soln. of benzamine.
NEMATODA Hot water 2-47% formalin Slide mount in glycerine. Bird 1971;
(slowly heated) Ring with Zut. A trace of Ayoub 1980

or hot 2% formalin

or hot water and
formalin combined
(Formalin or H20

must be hot enough or
nematodes will not die)

copper sulphate or thymol
may be added to glycerine
to prevent growth of molds.

NEMATOMORPHA Hot water or
75%Z ETOH

2-47% formalin
or 85% ETOH or 2-47
formalin for 24-48

hours, then 757% ETOH

Pimentel 1967




GROUP KILLING SOLN. STORING/MOUNTING COMMENTS REFERENCES
ENCHYTRAEIDAE 10% formalin 75% ETOH or Examine and identify
10% formalin while alive in drop of
water on slide., Maintain
coverslip at desired
distance with vaseline band.
LUMBRICIDAE Kill by dipping 3-5% formalin for Narcotize with 1 part sat. Fender 1982
in Bouin's for 24—-48 hours (to MgSoy to 4 parts
1-20 secs. Fix in harden), then HyoO or slowly with
FAA in V-shaped 70-80% ETOH ETOH until relaxed, then
container. (10% kill by dipping into Bouin's
formalin can be for 1-20 secs (depending on
usead) size).
MOLLUSCA - Narcotize and drown 70-75% ETOH Fix in 4% formalin for Hubricht 1951,
SLUGS in water (10x vol./ tor relaxed, 2-48 hrs., when animal Runham and
spec.) with 1-2 drops killed and is tully relaxed. Hunter 1970
nembutal added slowly tixed specimens
(time 1-48 hrs). or
drown in jar of deoxygenated
water allowing no air space.
MOLLUSCA - Submerge in boiling 70-75% ETOH Usually only shell needed Pimentel 1967
SNAILS water for approx. for identification. If snail

2 mins., cool rapidly
for approx. 2 mins.
Extract body trom

shell, fix and preserve

is very small allow body
to desiccate in shell.




GROUP KILLING SOLN. STORING/MOUNTING COMMENTS REFERENCES
CRUSTACEA 70-75% ETOH 70-75% ETOH Sutton 1972
MILLIPEDES Ethylene glycol 75% ETOH For identification may have Demange 1981
or 75% ETOH to mount gonopods: clear in
lactic acid or lactophenol;
mount in André's medium or
P.V.A, and ring.
CENTIPEDES Ethylene glycol 75% ETOH For identification may have Demange 1981
or 75% ETOH to mount mouthparts: clear
in 10%Z KOH; mount in André's
medium or P,V.A. and ring.
PAUROPODA 75-90% ETOH 75-90% ETOH For identification will need Demange 1981
to mount; clear in lactophenol;
SYMPHYLA mount in Swan's or Gisin's
medium or polyvinyl
lactophenol and ring.
TARDIGRADA 75% ETOH Slide-mount. Examine while alive; can use Morgan and

(Substrate with
specimens may bhe
alr dried.
Tardigrades will
subsequently revive
when placed in
Hzo)-

10% MgCl, as anaesthetic. King 1976
Mount in glycerine—gum
arabic.




GROUP KILLING SOLN. STORING/MOUNTING COMMENTS REFERENCES
PROTURA 95% ETOH 95% ETOH or Slide mounts are necessary Nosek 1973
slide mount. for identification. Clear
in Essig's Aphid Fluid. Mount
in Swan's or Gisin's Medium
or polyvinyl lactophenol or
Hoyers and ring.
DIPLURA 75% ETOH 75% ETOH If it is necessary to slide Nosek 19Y/3
mount for identification -
follow procedures as for
Protura.
THYSANURA 75% ETOH 75% ETOH x
COLLEMBOLA 75-80% ETOH 75% ETOH or Heat freshly killed specimens Christensen
slide mount in 75-80% ETOH on bath to and Bellinger
ensure specimens sink in 1980, 1981

alcohol and become tixed.
Temporarily mount in cavity
slide in lactic acid. Clear
in Neshitt's soln. or warm
lactic acid or 1U% KOH.
Mount in Gisin's or Hoyer's
medium and ring.

Rusek 1974,
1975




GROUP

KILLING SOLN.

STORING/MOUNTING

COMMENTS

REFERENCES

PSEUDO-
SCORPIONS
SPIDERS

70-75% ETOH

70-75% ETOH

5% glycerine may be added
to the alcohol.

Weygoldt 1969

ACARI-
ORIBATEI

75% ETOH

/5-80% ETOH or
slide mount.

Temporarily mount in cavity
slide in lactic acid '
for identification.

Krantz 1978

ACARI-WATER
MITES

75% ETOH or
Koenike's
fluid

Koenike's Fluid

Slide mount in glycerine
jelly

Krantz 19/8

ACARI (IN
GENERAL)

75% ETOH

75% ETOH or
slide mount.

Specimens may need clearing
prior to mounting on slides.
Clear in lactophenol or
André's tluid or Vitzhum's
fluid or Nesbhitt's fluid.
Mount in moditied Berlese
medium e.g., Hoyer's or
Fauré's or King, Bradley
and McNeel and ring.

Krantz 1978




MATERIALS FOR SLIDE PREPARATION

CLEARING AGENTS

Alkalis: 5% to 15% KOH or NaOH

Acids: 60% to 85% lactic acid
Lactophenol: 85% lactic acid - phenol crystals
- dist. HZO; 502 25 25.
Essig's Aphid Fluid: 85% lactic acid - phenol (sat H20)-

glacial acetic acid - dist. H_O;
20:2:4:1. (Heat at 56-60°C for
30-60 mins.). (Store in BROWN BOTTLE)

Nesbitt's Soln.: chloral hydrate 40 gms. + dist. H20;
25 ml. ¢ ‘conci HEL 2.5 ml.

Andrés Fluid: Dist H_ O - chloral hydrate -
glacia% acetic acid; 3:4:3

Vitzhum's Fluid: chloral hydrate - phenol - dist. H_O;
10:9:1. (Store in BROWN BOTTLE)

STAINING AGENTS

Collembola and Protura: Aqueous or:ethanol soln. of chlorazol black E.

RINGING AGENT

- Glyptal No. Gl1202 Red Enamel Insulating Paint (General Electric) - BEST

- nail varnish

- Zut
MOUNTANTS

André's Medium: Dist. H.O - 50 cc, chloral hydrate - 200 g,
glycerine - 20 g, gum arabic - 30 g.

P.V.A.: polyvinyl alc. (sat. soln. in 520) - 3 ml,
phenol - 1 ml, lactic acid - 1 ml.

Swan's Medium: : Dist. H,O - chloral hydrate - gum arabic -
glucose - lactic acid; 20:60:15:3:2

Gisin's Medium: lactic acid - glycerol - glycerol (sat. with

solid picric acid) - 4% formaldehyde;
179:36:28:7



Polyvinyl Lactophenol: 15% sat. soln. of polyvinyl - phenol -
(Lipowski) lactic acid; 56: 22:22

Hoyer's Medium: Dist. H,O - 5 ml, gum arabic - 3 g,
chloral hydrate - 20 g, glycerol = 2 ml.

Fauré's Medium: gum arabic - 3 g, chloral
hydrate - 5 g, glycerol - 2 ml.

King, Bradley, McNeel: Dist. H O - 8 ml, gum arabic - 8 g,
glacial acetic acid - 3 ml, chloral
hydrate - 70 g, glycerol - 5 ml.

Berlese Medium: Dist. HO - 4 ml, gum arabic - 3 g,
glacial acetic acid - 0.1 ml, chloral
hydrate - 32 g, glucose syrup - 2 ml.

Glycerine Jelly: Infiltrate specimen in glycerol by
putting in a bath of 50/50 glycerine and
alcohol. Evaporate alcohol and mount
specimen in liquified glycerine jelly.
Allow jelly to solidify.

KILLING AGENTS AND FIXANTS

Bouin's Picro-Formol: *Picric Acid, saturated aqueous soln. -
commercial formalin - glacial acetic acid;
75:25:5.

*Picric acid is explosive when perfectly dry, but is safe when stored as
a saturated solution.

FAA (Lavdowsky's Fluid): Formalin - 95% ETOH - glacial acetic
acid - HZO; 10:50:1:40.
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MATERIALS FOR SLIDE PREPARATION

CLEARING AGENTS

Alkalis: 5% to 15% KOH or NaOH

Acids: 60% to 85% lactic acid
Lactophenol: 85% lactic acid - phenol crystals
- dist. HZO; 502 25 25.
Essig's Aphid Fluid: 85% lactic acid - phenol (sat H20)-

glacial acetic acid - dist. H_O;
20:2:4:1. (Heat at 56-60°C for
30-60 mins.). (Store in BROWN BOTTLE)

Nesbitt's Soln.: chloral hydrate 40 gms. + dist. H20;
25 ml. ¢ ‘conci HEL 2.5 ml.

Andrés Fluid: Dist H_ O - chloral hydrate -
glacia% acetic acid; 3:4:3

Vitzhum's Fluid: chloral hydrate - phenol - dist. H_O;
10:9:1. (Store in BROWN BOTTLE)

STAINING AGENTS

Collembola and Protura: Aqueous or:ethanol soln. of chlorazol black E.

RINGING AGENT

- Glyptal No. Gl1202 Red Enamel Insulating Paint (General Electric) - BEST

- nail varnish

- Zut
MOUNTANTS

André's Medium: Dist. H.O - 50 cc, chloral hydrate - 200 g,
glycerine - 20 g, gum arabic - 30 g.

P.V.A.: polyvinyl alc. (sat. soln. in 520) - 3 ml,
phenol - 1 ml, lactic acid - 1 ml.

Swan's Medium: : Dist. H,O - chloral hydrate - gum arabic -
glucose - lactic acid; 20:60:15:3:2

Gisin's Medium: lactic acid - glycerol - glycerol (sat. with

solid picric acid) - 4% formaldehyde;
179:36:28:7



Polyvinyl Lactophenol: 15% sat. soln. of polyvinyl - phenol -
(Lipowski) lactic acid; 56: 22:22

Hoyer's Medium: Dist. H,O - 5 ml, gum arabic - 3 g,
chloral hydrate - 20 g, glycerol = 2 ml.

Fauré's Medium: gum arabic - 3 g, chloral
hydrate - 5 g, glycerol - 2 ml.

King, Bradley, McNeel: Dist. H O - 8 ml, gum arabic - 8 g,
glacial acetic acid - 3 ml, chloral
hydrate - 70 g, glycerol - 5 ml.

Berlese Medium: Dist. HO - 4 ml, gum arabic - 3 g,
glacial acetic acid - 0.1 ml, chloral
hydrate - 32 g, glucose syrup - 2 ml.

Glycerine Jelly: Infiltrate specimen in glycerol by
putting in a bath of 50/50 glycerine and
alcohol. Evaporate alcohol and mount
specimen in liquified glycerine jelly.
Allow jelly to solidify.

KILLING AGENTS AND FIXANTS

Bouin's Picro-Formol: *Picric Acid, saturated aqueous soln. -
commercial formalin - glacial acetic acid;
75:25:5.

*Picric acid is explosive when perfectly dry, but is safe when stored as
a saturated solution.

FAA (Lavdowsky's Fluid): Formalin - 95% ETOH - glacial acetic
acid - HZO; 10:50:1:40.
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