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Some problems in the identification of free-living amoebae

Keiichi IsHIr**

Abstract: One of the knottiest problems in recent protozoology is the specific identification
of naked free-living amoebae. Yet SCHAEFFER (1926) insisted most free-living amoebae can
be recognized as easily as ciliates. This is true, but only after one has learned how to recog-
nize amoebae. Now, a useful background on the taxonomy and systematics on the principal
genera and species of amoebae may be obtained from the recent publications, nevertheless ¢
great many unknown species remain to be found, described, identified, and classified. There are
presently less than ten amoebologists in the world today possible to recognize the large and
middle free-living ones. I shall discuss briefly how the current matter remains to be able to
readily distinguish them for most investigators, that there exists much disagreement and
controversy about the morphological contours of sufficient permanency, the confusion of
pseudopodial terminology, and comments on the laboratory cultivation.
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BT A —/OREIE MULLER (1786) 23 BRT, #5
504Ef4 140 T EHRENBERG (1832) #3 amoeba D%
T EVWD, HROMEATHRERICT T 1004
UFOBNES - oo 23T LEIDY (1879), PENARD
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BT e BRI A~ 11, 55, BBETH - Ko
# Dt SCHAEFFER (1926) ZEHEALO K « hEl 7 #
—sN 30, BEOMECEHLT, REC 5H 198
KHEEL, RUDTERYESRE G2 /0, KO HEHE
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BROEHRI I BOHRIAT, thoEEBYRTIEIE
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IR PAGE (1976) Rk B X OF+HEET 2 —o3 120
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LAt £ LEEetal. GRFD 72 ) HE
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HEHESLDHEHIRTNINART TH 5, —F, HE
HEET A —NORBENZE L0, DELET A~
T2 SINGH (1975), GRIFFIN (1978), BYERS (1979),
SCHUSTER (1979), MARTINEZ (1981) 73 Tlf7&h,
EHAFRRT A — b FARY & FEiRICED FES
TELTEL L - T,

LL, TRBEEDXM TS, H
HHE (criterion), FARE-PHOLBAZE, B4
—BEL, BRELCHAEZEEREE T 5, £OFKR
A& LTC: (1) SCHAEFFER IO FHELEE HEE

MEIL, TR BIEKEESL 130, L 800N e k.s
LEbNhE, (2) BEEREHELE#ET, I<{ELXT
24 TEEABRER T -7, (3) TTRT A —REEL
o388 (characteristic) L2 L <, xDHEAL

ML DBEEE L ECT 5 RBENREE!
HULLEHLLTWS, (4) TA—OREBABNRELL
Rgi—C, HEEDRIE(CoxX, 1980) “i#E f %8 (CORLISS,
1979) OFEMHS LRBROERD D, (5) WEPLDD
2EE 5 (Proteomyxa) 7 & O L /v —7 DM
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(amoeboid) & EFD BHRMS B\, (6) MEED L DE
LERERERD CERT, BREOMAEREBIESE, £
RO DOBREEEED TV, (7) 19604 LIRTO LR
1BIE LA EEREERL TS, (8) Wh¥ BT # —s
OEEMNORENRIML TS, MERDD, ULLEDD
b, BICEETEL UbhsiE, /e, BRELT,
BRATT * —"QRELTALDICRED L D/ HE
MHBENEHEELTHLI,

#8287 A —/\ (naked amoebae)

BbHFLW BEAEYO HEHE%E (LEVINE, e al.,
1980, INOKI, 1981) ik B &, B7 A — N RER L
1D Lobosea fi® 1 il Gymnamoebia CH¥49 5,
L L Leptomyzxa, Rhizamoeba, Stereomyza 75E D
FiB3 % Acarpomyxea fi%x & & 508 5 4> (BOVEE
and SAWYER, 1979), iR & OBA S BIRET 7\,
B BN E D DIRERT A —/3 (tested amoebae) T,
3% Cochliopodium (LEVINE et al., 1980) < Hyalo-
discus & BBT A —Ne 3D NERD-T, LAL,
EFEDEE T Vannella DEFICHREIEREE (scale)
MHER TN, (HAUSMANN and STOCKEM, 1972), %%
W T Cochliopodium % Hyalodiscus O #7553 Thec-
amoeba %2 Gocevia, Mayorell, Paramoeba, Vexil-
lifera, Pseudoparamoeba 75 & % ® J& T tectum,
scale, glycostyle coating 7% & O BENHERI N DD
B, TOHFIET I TERLL TS, LEVINE et
al. (1980) 12 &7 A — N2 ERERE XD E&T52
L LU T 573, Filamoeba, Echinamoeba, Stachy-
amoeba 7t &% “truly filose pseudopodia’ F D &\
% (PAGE, 1976), BOVEE and SAWYER (1979) @ filose
DRFR AREREEALT, TA—O ST 20
Lobosea & Filosea O#O <, WMORXHT 5P 5
THb,

RELITE

FEME R LR LERRES LT 2 — "D REMY
R EEH50, HUD2~3EDEATHLIMNE
Ada, ERFEDOT A —NBIEFREENZ 50E 50,
ERERA RS b VORBENREET 572, BEETICT A
—NOFEEIXTE LV, KIRBY (1950) & MACKINNON
and HAWES (1966) DI HABYORE, HHE, 8
Lihic B 4 2R BRZVWE S THD, HEFEIR PAGE
A9BD ) —7 Ly F D&, PAKRLLET 4 — TR
PAGE (1976), EEETIZ BOVEE and SAWYER (1979)
RERE L RO S E D, EEE NISSENBAUM

(1953) 23, Jemlz—fM7 CLARK ed. (1973) @M
Pappas (1954), PAGE (1967) 2MEIMD, TN HDIT
Bz MR I AW 2ok 5 Ahboik: 9 HRERD
121X 1/3 BUT O ZEKT 2, RESHICHEFST S
KE, BEOWE, hBRERRESEILIOL, £5
ThWwbD L, E—@EFR»L 2HEET S, JKTRT
SRR ERNACERERARO L E SR T 5, LT
—NTRIBOERELIT D, 74— SRR
0B (—BIck26°C) KHVWDT LORESLE
ThHAMETH 5,

BERISEHOMMEERID &, RIRLERT 2, AR
D% FEERHBFER, RKT # — SHEEEEREIZ LR
TCER BRI EIER 0.2~0.3mM, pH 6.6~7.2 D%
OEREFTRAT D, TNTRI LA KHEDO S TH
Z e (PAGE, 1976) W82 5, KRMMEMD - i
FE LT A —NTiE E. aerogenes 721t E. coli %
BTECERE L 0.6~1.0% BHMEXFRLES, A
oo fiEmth 7 4 — 3, ML DB L WA,
1. 0~1. 5% W% Hi#iFEXFEHR (NN-agar plate, overlay)
Pl g 3% L &z Tetrahymena, Colpdium, Para-
mecium, Chilomonas, Chlamydomonas, volvocid algae
RHEEHEOI bAL 1B IS EEL P BN 2
Bo BN DERERPERBRERLEA LN LA
REUTH D,

4 (contour, body outline)

TA—NF—EOBIC 2B EH—-DERER L bitnE
Wb nd (BOVEE, 1953), 1IEDQT 4 —/xD EDIREE
B EHTGEE & AT h, EHRODT L 5238w (Fig. Do
R, TOBD LV EBERAEBEDL A bkl
B33 DM A EA R0, BOVEE (1953) 13 (1) #&E
WKATE LTV BBELE L TWBE, (2) KFiR#EL T
WAEE, (3) HINIMEOEIBIZ S DB TEIRNIR
B, (4) W< Y& LKHTER, (6) 2R OMHE THl
HELTWDHEE, (6) BEOBEDENELE, D6 KHY
LELE, CORERI TV EHT, 20 @&
@), )& @ LG ORENEHT ZHHTED,
BERINASEEREL, (1) RECHZELTHDL, |l
HEHIRLL, ROTEEH LR LALERAORARVWELE
B, (2) TEEETHEL WS EE, (3) HHE,
iz BoveE © (2) wAESEY (Figsl) +%, D
SEH, O ARHICEAYRSE, FIEECHRECE
BOFHHER, v A MK (encyst) CHFEER (lagel-
lation) ®&HBEHAR TNOLEBINT B HER & bRT
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Fig. 1. Polymorphism in Amoeba proteus.

. Moderate locomotion. 2. Monopodial state.

. Slow locomotion. 4. Radiate state.

. Slowly active stage. 6. Floating stage.

. Division stage. 8. Inmactive form. 9. De-
generating state. Redrawn from photographs.
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Wb,

BT A—%, BER, KB, BT A—NEREETE
M K % % (BOVEE and JAHN, 1973), Th bichils
iz, EX (500 #m~¥ mm), K& (80 #m~500 #m),
A (40~80#m), /B (40pm DIF) @ 4200BH%
Bz 35z 803, BT A —/NTREMNTH S, BEXT
A—NEIE &AL S, KRBT A —oNiE A (omni-
vorous) ¥ 77i2 &M (carnivorous) T SiBINy7c Ak
(food cup) ZIEELT % &M (phagocytosis) THEAFT
BH, VRALIRERTIBIRIEINTHD, BXFER
Tl K (overlay) ZUEE L, - I1E D HERERN
WHINSG, HET 2~ WA, Hak #HeX
(herbivorous), #iE &M (bactivorous) 7g & {EM:M 7
AT, AHEREERE KA LHEK, 5295 0.6~0.8%
FERFRMTHAETICERTE, Y2 2ERTHED
£L78%., VWP LLET X —EREKLTHANET 2
=N 1 RR AR THRATHE, B L AESHEARTH
ARl RE, YA MERERT S, DR Fo%E
BEEIIZ 0.5m OSM, BT A4 — iz 01058
EThs,

EHAE (locomotive form)

CHRT A =D 5 R8ERRE (Fig. 1-1) TH
0%, EDXDIEHREIRTHrEENEERRL,
LTLRRBELAEELORVEI ERBEICLOESE &
Do £IT T, FEEZBRTHALRY EHREOZ S 57 £
—NERBDEDICROFETCED R R R EEEE
LB TV,

U BERLEBLZREL, H2BPHOBAEORELH
BT Do (2 74— % HIFAWK (amoeba saline) T
FEBN (TR 5 413 6 OAE), RELT A —/ 513 1,

BT A =R A4~ O BREPTHRAZIRS, (B)
BRI T2 ~ 3Bk, BECEE LT A —1DH
FWENYG L VX CHET S, 294 FI 7 2B TH
A%, Kb CKPCFEEZE, 1/, b T
BT, BB SR KR CTHEBRSEIND T A —s3
12 (6) DHETBEEIR I 70y FTEDD, (L)
—RRCT A —NOEECHEEE RN REY S OR
BERIZ, SMED A 4 V#E; pH (525 pH 6.8~
7.2); KR (&$D35 18~24°C); Yo (MEUCIIEARE
O 601x DITAZE, FRRIZH 6001x DI A %2,
FIMNREFRNMRREBE I —~T « VI LTS 7 4 v2&
—BBHVRRET 4 vE —THEETB); BRI EOT
A=NBFeA 7 uEeNTBEOT I /B, RTFy FPX
YRy, BEBAA VY, DABOREERAITILE
RCEEINhE (RER) 0T, AHOWEBEDZA,
BOGT A = "RBELAWE ECEET S, 6) L
OE, BEEPHORERZBRET I M, £H
WEREDE A ST T A —HHEFE L TERT D &3
HHCH 5, AHEWCHT 2HEEMEOBRMICHE L TRNT A
—F, PRAREORA LRy P CHRELEICKRER
&0, &7 A — "R ERIE D, TRHE
BICLBEHL, Bkt < L3R HULOMHE
AL L &% STEMI THend, ABErETTe
WEFPCEHRL, BEBCHEEENT 2, CO#FEY
2~3EL VRT L, FEIEFHERED FFCH KT
A —=NOLRFRET D, (6) EEMESHEE T FRRAET
12203\ Hyalodiscus, Unda, Vannella, Platy-
amoeba 75 81, BAKEBITEET 4 —/ L I 1/105
WD CRFE R - TR T2 LEGEHRTE D,
IHEINERRRE CEFES 5,

{k1EBY (inactive form)

BEEE R A DT, FICHN » AR EE bR nE
ByikiED REEA #5323, Rhizamoeba, Hartmannella,
Vahlkampfia, Vexillifera,
Subulamoeba 7Y (Fig. 2) @ BTlE, 1313 EERIC
B HDNREND T, BIC rounded form LTINS
Z &%\ (BOVEE and SAWYER, 1979), LaL,
Amoeba, Trichamoeba, Chaos, Polychaos, Thec-
amoeba, Flabellula, Vannella, Mayorella 75 & TiZ
—RHICE L L CHEEN T LI LT, SNELRE
L% (Fig. 1-8) 1Z20 2, BE#EED, - THK
OFEEbRAET D 8% L, KIEBOERIZEHET
BB, TLWBITHEEME LI LR UDAT A —db—

Janickina, Pelomyza,
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Fig. 2. Principal genera of free-living naked amoebae.

Amoeba. 2. Polychaos, Metachaos.

Vahlkampfia.

Thecamoeba, Striamoeba, Sappinia.

LNo -

3. Chaos.
Hartmannella, Saccamoeba, Rhizamoeba, Cashia, Hartmannina, Glaeseria, Janickina.
8. Naegleria, Adelphamoeba, Tetramitus, Heteramoeba.

10. Cochliopodium, Gocevia.

4. Pelomyxa. 5. Trichamoeba.

11. Vannella, Clydonella, Platyamoeba, Lingulamoeba, Discamoeba, Rosculus.

12. Flabellula, Unda.
16. Flamella.

13. Pessonella.

Pontifex, Triaenamoeba, Pseudoparamoeba.
21. Acanthamoeba.

amoeba. 20, Dinamoeba.
23. Stachyamoeba.

BICEKIBL L (Fig. 1-9), FTHHENc A% & KR
LAERVDEIET S 2R (Fig. 1-7), BEODOIHAH
BEBORIERESTELHB LTI ERED, 20D
REOEEZELL LTwaEoBES L Wz L,
BHED X 51, HHNIIC s QA IRE % VE 5 BN Ak
PHFEINZZEREEIND,

FstB (radiate form, radiate state)

T RREOHEPCEORIE L EZ DRTWH, k%
BOT* —N@AMEE RIS LCOEER L BT &
BHIGND X SR, Astramoeba % Dactylosphae-
rium IR EQER Bik3hic, Xbic, ZoEBIED
HHEBibdT e (Fig. 3) b, TA—DHFLINE
BICBMENS L 5ich - (BOVEE, 1953, '64), L
2L, BETRTREO XS ZHERCEED 5 UL JE »
HCBT LB D hsTnd, (1) TA— W H

14. Gibbodiscus.
17. Mayorella, Paramoeba, Flagellipodium.

15. Hyalodiscus.

18. Vexillifera, Striolatus,
19. Oscillosignum, Subulamoeba, Mastig-
22. Echinamoeba, Filamoeba.

THRLFERED, C0BE, WTLEECETS L
EBICHEE URRBRIBAT S, (2) PoEL K-k
FERPTHRICEE L L&, ZOBARHE LS
BRI LBPET, FEERD KRBT AHA R Wb
¥ % heterotactic 2 (GREBECKI and GREBECKA, 1978)
Lisde (B) HLWHIBRMR E RBERETTH—HD
fAES LI VI ERFETE U BN e il & e B,
T NE DT Astramoeba & 280 btz Flabellula,
Vannella 7t E DR EDE TR D (BOVEE, 1964), %
R, (4) Amoeba ®° Mayorella T, PHN
RERYHBIORERK E BT 5L, (3) AE
DEBENREZDT BB, (5) MEDOEA 4+ ViBES
ETbd20WR EFZE3 L, BKEERERS, HiT Ca®*
4 Z VEBEORTN BT H%5 (KIHARA and ISHII,
1985),
CNDDEBREBHEICN D ETEU 2 5 05k
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Fig. 3. Radiate forms.

a. Flabellula symmetrica.
b.  Polychaos timidum.

c. Trichamoeba osseosaccus.
d.  Mayorella spumosa.

e. Cochliopodium erinaceum.
f. Thecamoeba corrugata.

g.  Amoeba limicola.

h.  Metachaos diminutivum.
Redrawn from BOVEE, 1953.

MTHh, TORBLLEOBEEXEL TWELRHTSH
Do FIFEDDNVIEERHOHELLENICAS &
D WREGHRD X< bbb, BfE, BHE (dis
turbed state), F#E (pelagic state, floating stage,
afloat) A (radiate form, radiate state) DIEAS
F#EEL L TEAINTO AR, SHROBHLEXHIETS
FTHREBEORENLETHED, WThIRLTHEELL
SAFEEBOZ LT A =T, ThiFAEo 1ok
ULCTHAEZINDZ LIzERITC, it 6) OAFFEIZERK
RFEERED S 2B ATHWC/EN S &0 D, [
EDRERIFIRLE UTHRE L,

¥ 2 (pseudopodium, pseudopod)

BROEELTA—NOHRET, KB -BhEo
NFMRBTHNDH, pseudes (false, deceptive) DI
Boo "B SEEEEbhD, BT 4 — ORI

BEICHELURRAD BB AABETIREL, R
JEERECE 04U 2MEOSAH MR 38 HE
1& (cytoplasmic extensions) ¢, JERIE LT HED %
EXBER L HIERIN, EHKRT T2
KTDLANL=—7THD, BECRENIHICEE) L 47
# (endocytosis) DAT /L, #HM, BX, Jb ¥
B, 44 VBEEPERE, BEEKRE, SROME
HUTHED HE0C K& (MAST, 1964, NOLAND and

TR
A/\ﬂ
ARt

Fig. 4. Lobopodial types.

1. (axopod). 2. filose (filopod). 3. microspine.
4. acanthopod. 5. furcate. 6. ramose. 7. di-
gitipod. 8. pyramidopod. 9. mamillipod. 10.
boss. 11. flagellipod. 12. clavate. 13. conopod.
14. pharopod. 15. dactylopod.

Goipics, 1967, BOVEE and JAHN, 1973, HOUTEN,
et al., 1981) L, ¥/ SHORIEC EFOBIARE 7
A —=NOEEYEELAATAREROFBMOZARE E
Z b5, - CTEHEOEERRAY BIF (Sarcodina) 1)
EIRAEE (taxon) % PeiEd % REELEM T,

2B (1) #IK (obo), (2) MK (filo-), (3) #RH:-
#IR (thizo-, reticulo-), (4) Bl (axo-) @ 4 BITHy
M3tk (HaLn, 1953; Kupo, 1971; GRELL, 1973;
SLEIGH, 1973; WESTPHAL, 1976; FARMER, 1980).
Blicis > TEENTO FIREREBOBRN B4 #k
(axial core) O HHHMELGED HHED BAL, axo- filo-,
recticulo-, lobo-, myxo- @ 5 &y T 2 HMAITRN DS
(JAHN, et al., 1979; LEVINE, et al., 1980; INOKI
ed., 1981), RIZFEHNT, BRICHET 2 HMEA
i%: (1) myxopodia #RIRH 5V IZHGRIRE & FFIC
BT 2EER LD £ (HALL, 1953; FARMER,

1980), (2) RRELEDYIA (anastomosing) DA HEIC
DWTIE, BE (HALL, 1953; FARMER, 1980; LEVINE,
et al., 1980) &35 (Kupo, 1963, '71; JAHN, et al.,
1979) &, MO E (SLEIGH, 1973) & 3H %, (3)
HLYETI2H0HRRBRCEET DL, HREEE
DOHEBRATEZRN S BN O T D, RIRER
BEPIINE T Tl b F i ifiER 2 4 & CTlHR
EELDEEN —HE LT W5 (WESTPHAL, 1976;

JAHN, et al., 1979), B #EH % E (LEVINE, et
al., 1980) THABRERIBHE R BHMENE &L
LT, AEOERIZBME LTS, (@) RREERIZ
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Fig. 5. A. various types of lobopodial formations:
a. smooth. b. waves. c. bulge. d.~g. eruptive.
h. tractor-like. B. Endoplasmic flow: a. shuttle.
b. two-way pulling.
jerking.

c. fountain. d. counter e.

7m7 4 7 AV MEOHREY D 5 LEHEI RS (JAHN,
et al., 1979) 28, TOBER TNTHREZEONES
RIERILD 2, BHEED X S HFE Tl 2 0 & &
BFINTE e, FRICEL TREBI TR, B
T Filamoeba *° Echinamoeba (Fig. 2) 7713 T/k<,
Vexillifera DERFER & LB CRERH TELV, 65)
SRR o WENR BN T (Fig. 5B-d), FERERIZ
—FHAiE DX b HBHH (JAHN, et al., 1979), kst
WOZEREERE ® Filamoeba DR TRHNAHAA BRI
2rEddbB,

FERER (obopodium)

BT A—SDIRIRIZEAL DX A4 7 ThH D, R
DIERICL D ZHOBRDO LD B, BRICEHT D
bOxKR L (Fig. 4, HE® FHEMD R B
ERIC B2 (e. g. Vannella and Platyamoeba,
in PAGE, 1976, p. 42, 43, 97: Striamoeba, in BOVEE
and SAWYER, 1979, p. 36-38: Clydonella vivaz, in
JAHN, ez al., 1979, p. 162) &\ 5 akic B bL T
HLSBIZERLELED D, SEFOTECEME (e
g. PAGE, 1969, p. 437) T3 HLa< AT, AELLS
LT AEEEL LI EDLTWS, Z i SCHAEFFER
(1926) LIk determinate & indeterminate O [X Fl 23
A XNF2AS, indeterminate DIFRE T HIRRIC/NEEH AL
ABC/PNEIRCTERIND C LIk » TRERBET S
BiH (WILBER, 1946) 23@EE L - %, D% May-
orella, Hyalodiscus, Thecamoeba % DAIE T » —
N ERETHHZ ED, BOVEE (1953) R i bd
B JE B % eruptive waves & clear anterior waves
(Fig. 5A-b) 1w 2 XAl L, FRFiIc£< Blo flagellipodium
T waving R AFE D HE ALK, T &ERHLT

Fig. 6. Modes of locomotion in naked amoeba.
c. rupture. d. in-
e. walking.

a. rolling.  b. creeping.

chworm fashon.

JAHN and JAHN (1949) MERIC X Bic\WEEEE L
T protoplasmic waves #EE LA, Thin D&
D waves X EHIRT HDNYIIETH WV, DX H7B
BErbRETOHE—-FEOR X # © T 45 pharo-
podium HEERAED conopodium * clavate JZ O B
R (Fig. ) TR HCEERLETH D, BT 4 —
o3 determinate & indeterminate O ¥R ZEFSD
1% Oscillosignum OB TH5H” L5 idd (JAHN,
etal., 1979) ZOREBOHTH %,

J =y 7 2% (limax amoeba) DFEHEH S D L fF
PRTCNBH, KKT 2 —SOHIFE LEERER L & R
1 B3 E R 75iE T, Hartmannella % {XF L LT
Glaeseria, Saccamoeba, Cashia 75 £ FfEE UBE7ck
H TR ORI, BEERAS eruptive (Fig. 5A-
d~g) T MIRED steady flow (Fig. 5A-a~c) 1T
X 53D % T (PAGE, 1974), Kb bT Vahl-
kampfia, Naegleria, Adelphamoeba, Tetramitus,
Heteramoeba @ X 5 RFEE T eruptive 2 EH %
BHMET5508 LIELIECDERFERAIN TS,
FIRBOBRELHIc-» TREOHRBLBEEROBEL 7
A—NEEOBEEEOIEORENRETESL, Thb
BWTFRE T X —"ORECREETOEE DT, ¥
BUARELZRRLTEL (Fig. 4~6), ERELZCH
TORMEALREEFEZIBIN NS,

TA—NCHREHED TR A F (uroid) bIREO—FE L Z
ZDONBEELEMTH B0, HBEE (B 0
DOx T HE (ALLEN, 1973; PAGE, 1976; JAHN, et
al., 1979) &, BEORR, &SR E QRGN
5T & (GRELL, 1973) & &0, HAELTIHRINDH
EETEZFE - RETH D,

FHOIZ
FREROENCT A — RO EEMT: BVVED
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SR, ridge, fold, riple /e XD RBHE,; BUEIRE,
R, BHREEN, KBk SoMRENEEY;
HAHEP FhMk, HEEE BEOBO B (RAIKOV,
1982); vz MECHERAMORY, AMIBARS;
PEMAR L L5 2chbiy, BEMAELEAIN
DOHB, LhL, TITTHRALLERI EOMESS
WELTWT, HEOFETHIZH LY, FHOREFC
LHEESEHELRHIRTH %,
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