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ABSTRACT

Nematode parasites of spiders and harvestmen are restricted to members of the family Mermithi-
dae. A literature review shows that nematode parasitism of arachnids is worldwide and at least 51
species of spiders and harvestmen have been recorded as hosts of mermithid nematodes. Infected
spiders have varied habits and it is postulated that two types of parasite life cycles probably exist and
that the indirect life cycle (involving a paratenic host which falls prey to the arachnid) is probably the
common type.

INTRODUCTION

Representatives of the family Mermithidae are the only nematodes known to parasitize
spiders. Their effect on spiders is similar to that on other arthropod hosts, namely host
mortality at the time of parasite emergence.

The difficulty in rearing adult mermithids from postparasitic juveniles that have
emerged from parasitized spiders has prevented a systematic assessment of spider mer-
mithids. However, it is apparent that mermithid parasitism of spiders is widespread and
occurs in various habitats. The present work tabulates previous instances of these associa-
tions, adds some, and discusses the host parasite relationship. Reports of spider parasitism
by horsehair worms are not discussed here. The latter, commonly referred to as Gordius,
are not nematodes and belong to a separate phylum, the Nematomorpha. Early reports of
spiders parasitized by the horsehair worms may actually have involved mermithid nema-
todes and vice versa. The adult forms of both groups are similar superficially and may
have the same type of life cycle.

RESULTS AND DISCUSSION

Parasite identification.—Records of spider parasitism by mermithid nematodes are
summarized in Table 1. E. Schlinger gave me mermithids that emerged from spiders in
New Guinea and New Zealand but they have not been included in the Table since the
hosts were not identified. Such is the case for a parasitized male clubionid from Papua,
New Guinea, that L. N. Sorkin had in his collection.



THE JOURNAL OF ARACHNOLOGY

122

(wwod *s1ad)
1ySrupoon) pue 1y3upoon)
8761 ‘IoUISEY
0L6T ‘[PWEII0Y pPUR ISYIIZU[)
8761 ‘19d3raddng
ssaxd ur ‘uojueg pue Ieurod

96L1 ‘addoy

8¥81 ‘PIOGALS UOA

#S81 “PIOQAIS UOA

€061 ‘AIowo3juo
I¥61 ‘WOH

9681 “Apra]

0T61 ‘To5AIY

1761 ‘amolsug

IS8T ‘L¥81 ‘urwop[eH
I¥61 ‘WICH

(‘wwod -s1ad) Sraquioy
(‘urwoo ‘s1ad) uryIog
(wwod s1ad) I[N
€881 "ISBUNIEM

€481 ‘PIOQALS UOA
(‘wwod ‘s19d) 100n0Q
[¥61 ‘UOH

(‘wnwod s1ad) Sraquijoy
0861 ‘Aos1qny

(Cwwod ‘s1ad) amo]
€861 ‘TN

ssaoId ur ‘uojuag pue Ieurog
ssard ur ‘JuaduIA

9981 ‘e3uapy

umouyun
“ds suudapy

*ds suauDX ]

(12U121S) w1422U] SNULUIDI

uojuag pue Ieuiod mno1dsiidn SLUIUDLY
umouyun

umouun

umouyun

“ds suutapy

“ds suudapy

ApIST pISNGOL STULIJ

v

“ds snudapy

URWIP[RY 20502d4] vLvji]

“ds snu4apy

umouyun

umouyyun

umouyun

umouyun

umouyun

umouyun

“ds snudapy

umouyun

AOSIQUY SISUIDIDIP SIULIUOUYIDAY
umouyun

umouun

uojusg pue 1eutod vro1dsydr stUIUDLY
umouyun

PIOQOIS UOA SUDIIGID SIUUAIJY

1ySupoon) ¥ 1YSUPOOD) ppoUndiponb vupaD)I290
'ds orprdo

ds o1

(snouqey) ouow sndoiy

‘ds sdouawnsiy

Yooy 1 °D vifado.ad vpuniijy

Yooy 1 D sniopidsnolqg sajunydLaomy
ISRUNI[BM X404 DSOILT

AIOQWOTIUOW S1j1u1s1424 DSOIALT
TRIOY], §11vs4v] DSOIAL]

“ds vsoadT

*ds psood'T

*ds psoodT

ZJUSH piojninas vsodd |

Q[[IeIIR] DIVIIVS PSOIAT

[epeue)] (jje10y]) sdaoig snydojouioy
['v's'n] -ds vsoydoux)

['v's'n] 2oerrem vaSiuoja1od vsoadjoan)
JNoI1a]D) vudapmp vi1adg

(1ovULYOTBM ) SnSnf1on] SNSSDAQ
[eunualry] -ds wsood7

‘e rjoaiusoyds viivdi vsodd]
[epeue)] ‘ds sapossoiqg

SNIOUqR,] 2}USIOp DavI(]

[pueresz moN] 'ds vadpriquio)

(UooYy 1) S1ui4oul $2]0120)

(Z1uay) pIpauUIjIq DIUOSS))
adpuque)q ‘Q s4aa4 saprod iy
(3p191D) ponpnbo prauCA34y

UdIAJOY

SE PAIJIIUSPI A)ISRIR]

1504

‘uowiysaAley pue siapids ur wsnisered opolBWAU PIYITULIOW JO SPI0OIY — | J[qeL



123

POINAR—-NEMATODE PARASITES OF SPIDERS AND HARVESTMEN

0161 ‘TO3AIY
SH61 ‘UoIsey

9961 ‘Yo7
$s91d ur ‘uojuag pue IeUIOg

ssa1d ur ‘uojudg pue IBUIOg
ssard ur ‘uojuag pue Ieurod
ssard ur ‘uojusg pue Ieurog
(wwoo 's1ad) Fraquijoy
1€61 ‘amolsug

("wrurod ‘siad) urylog
("wrwod "s1ad) uryiog

8881 ‘neyileg

St61 ‘uoisey

("wrwod -s1ad) up{1o§

€061 ‘A1owoguoyy

8881 ‘meyilag

(urwoo 's1ad) uryIog

ssaid ur ‘uojuag pue IBUIO]
(wwoo ‘s1ad) 19)3n)

S¥61 ‘uolsey]

(wwoo ‘siad) 19pn)

6181 ‘Tydiopny

9661 ‘IJald

1681 ‘urwaprey

(wwoo ‘s1ad) nepue|
(wuwroo “siad) Sroquijoy
8L6T ‘A0SIquy

St61 ‘uoisey

€061 ‘Arowo31uon

LL6T ‘rosiqny

€061 ‘ArowoSIuo|p

LL6T ‘A0signy

YLET ‘S115Q0Y pue IayIeg
9961 Y9997

“ds puojiy

“ds suUDXIE

*ds srownxay

uojuag ® Ieulod pjna1dsydo suauuvLy
uojuadyg % Ieuiod jno1dsiydp StUIUDLY
uoluag % Ieulod pjnardsidp S uupLy
uojuag ® IRUIOJ pjno1dsiidy SL2UIUDLY
umouyun

“ds studapy

umouyun

umouyun

“ds suudapy

umouyun

umouyun

“ds suutapy

umouyun

umouyun

uojudyg ¥ Ieuiod ojno1dsiido SuIUDLY
umouyun

DW S D upnnIap SHULUDS Y
umouyun

ydjopny 2pnipou] vLADjL]

umouyun

uewapey nsuvipyd vuvjl]

umouyun

umouyun

AOSIQMY DSOIUDAD SIULIDULOUYIDAT,

D °S D vivpnvIap SIULAUDS

“ds sty

A081QNY Ssisuasopvd stuiduydid

“ds snuuiapy

A0s1Quy sisuasopdod () suudowydu
umouyun

“ds suounxafy

JAFpLIquIB)-"d ‘Q DIDINODUL DIOT
SurIasAaY snisaunf snasdy
UJSUIIIOG TUUDUYIIAP Sno11sAY
(zausH) pqo opfInm

*ds sajopvm

(13BUO[BM ) DIDUIAD DSOINLLIA
“ds snuoud g

(IsrudO[RM ) SNSUOJqO snjjeqi]
([2131D) winipao uoipLidy |

“ds pyjouSvijag

[epeue)] *ds vyroudvaag

[RIOY L puiinbul vjnjua4o [

uouwn§ snuopiio}f snddisog
['v's:n] ‘ds psoaoziyog

(Z)USH) X11]D1]DS PSOIOZLYIS
QI[ISIIRT SNLDINUAOS SO IVS
['v's'n] -ds snopnasq

‘ds snddipiyq

['v's'n] (weyosd % wewood) nwunuind snddiptyd
SuI[Ias Ay sn4pjo snddipiyg
['v's'n] syueq syraioq snddipryd
‘uury oyrdo wnisunppyd

‘uury oxido wnisuvivyg

"UULT WNINUL0D W NIBUDDYJ
['v°S'n] (z3usH) suppiaa pryaonag
[eprue)] UOIISWY 1424110IUDA DSOPIDT
*ds vsop.og

"ds psop.iog

AISWOSIUON 17108 vSOPID

(YooY "1 D) pivdii psopiig
uolrowy sidjpdo.Siu psopivg
(TovUO[BM ) SLIgNIN] DSOPAD]
(19104 1) SI8U1410Y DSOPADF
(119101 1) S17p100}3 DSOPADY

90UIJoY

Se payluapl A3IseIeg

1S0H

panunuo)—"T 9qeL



124 THE JOURNAL OF ARACHNOLOGY

The earliest reported incidence of mermithid parasitism of spiders was by Hoppe in
1796. No attempt was made to describe the parasite. In 1833, Walckenaer cited a Filaria
from Aranea diadema. At that time, the name Filaria was used as a collective genus name
for representatives of various groups, especially the larger parasitic worms, such as repre-
sentatives of the Mermithidae. It had no taxonomic significance. Kryger (1910) also cited
Filaria from Lycosa sp. and Zora maculata. In 1819, Rudolphi described mermithids he
obtained from Phalangium cornutum and P. opilio as Filaria truncatula. However, his
description was very brief and based on general characters found in the postparasitic
juveniles. Since adult characters are needed for proper taxonomic placement, this must be
cited as a species inquirenda. Also included in this category are Filaria phalangii Halde-
man 1851 and Filaria lycosae Haldeman 1847.

Later, the genus Mermis was used in a broad sense to represent members of the family
Mermithidae. It and the frequently used binomial, Mermis albicans, were assigned to
a range of species collected from arthropods. However, as in the case of Filaria, these
names were used in a collective sense and either lacked a description or the description
was so general that it was useful only to family level. Thus the citations listed in Table 1
for Menge (1866), Holm (1941), Bristowe (1931; 1941), Montgomery (1903), Kastner
(1928) and Bertkau (1888) when Mermis sp. or Mermis albicans is mentioned must stand
as species inquirendae. Kaston (1945) cited Agamermis decaudata as a parasite of Pardosa
sp. and Phidippus clarus. Those nematodes were identified by G. Thorne, basically a plant
nematologist. Since he was probably examining juveniles, it is doubtful that a specific
designation could have been possible. Also, A. decaudata is a parasite of Orthoptera
and has not otherwise been reported from spiders. It is my contention that this was a
misidentification.

Reports of a Hexameris sp. parasitizing Xysticus deichmanni, X. funestus and Pardosa
glacialis (Kaston, 1945) (Leech, 1966) are also not exact since postparasitic juveniles were
examined and only rarely can a genus be determined from these stages. More recently,
Rubtsov described Amphimermis pardosensis from Pardosa riparia (1977), Arachnomer-
mis araneosa from Pardosa sp. (1978) and Arachnomermis dialaensis from Diaea dorsata
(1980). The descriptions of these species are based on postparasitic juveniles and again,
their true identity remains unknown. From what we now known about mermithid
morphology and systematics, all of the above mentioned mermithids from spiders have no
systematic position in the classification of the Mermithidae and might well be placed in
the collective genus, Agamomermis, erected to receive mermithids that could not be
placed in existing genera (Poinar and Welch, 1981).

The only completely described mermithid parasite of spiders is Aranimeris aptispicula
Poinar and Benton (in press). The description is based on adult characters comparable
with those of existing genera.

Effects of parasitism.—External symptoms of mermithid parasitism of spiders usually
are associated with the size and shape of the host’s body. A swollen abdomen is a com-
mon symptom and Leech (1966) noted that parasitized P. glacialis had a lopsided or
greatly enlarged opisthosoma, an altered epigynum, malformed palpi, legs that were
shorter and thicker than normal and poorly developed or absent male secondary sexual
characteristics. It is possible to see the coils of the parasite through the host’s integument
since the mermithid usually occupies the entire abdomen and occasionally the cephalo-
thorax. Parasitic castration was noted by Bertkau (1888) in a Tarentula inquilina attacked
by a mermithid.

Infection signs generally start with a reduction or absence of the digestive gland. In
extreme examples, other organs may also be reduced. Leech (1966) commented that
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parasitism of P. glacialis resulted in the loss of the main prosomatic muscles, the entire
digestive system and the entire reproductive system.

Behavioral changes in parasitized spiders have also been noted. Leech (1966) (and
personal correspondence) mentioned that some infected individuals of P. glacialis were
sluggish and did not attempt to escape when approached. During the week before the

Fig. 1.—Coils of Aranimeris aptispicula Poinar and Benton filling the abdominal cavity of the
spider, Tmarus [probably angulatus (Hentz)]. (Photo by the author; specimen from C. Benton).
(Mag. x 10).

Fig. 2.—A postparasitic juvenile mermithid that has just emerged from its phalangid host, a male
Protolophus sp. (Photo by Pat Craig). (Mag. x 5).
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parasites emerged the spiders ceased feeding but drank alot of water. This attractiveness
to water was noted in infested A. aptispicula which would come out of neighboring
woods and fields to find a source of water.

Kaston (1945) presented some evidence that mermithids retard the development of
their spider hosts.

Incidence of infection.—Most of the reports of mermithid parasitism of spiders men-
tion only a single incidence of infection. Leech (1966) noted that 1% of the Pardosa
glacialis he collected were parasitized and that most were females. He mentioned that the
rate might have been higher since the infection is very hard to detect in young spiders.

Color of parasites.—Certain species of mermithids can be recognized by their color and
both Haldeman (1851) and Leidy (1856) mentioned that upon emergence, the nematodes
were pale pink to reddish. The former author noted that the color changed to yellowish
after the specimen was heat-killed. This color change was also noted by Poinar and
Benton (in press) in A. aptispicula. Emerging individuals were pinkish, yellowish and
occasionally green, but all became white after some days in water. The initial color may
have been acquired from the host.

Life cycle of mermithids attacking spiders.—Although the life history of no spider
mermithid is completely known, Aranimeris aptispicula is one that probably possesses an
indirect life cycle. Its occurrence in a wide range of spiders suggests this. In this type of
development, the females deposit eggs in an aquatic habitat. The eggs are ingested by
immature insects and the infective stage mermithid hatches, penetrates the gut wall,
invades the parenteral tissues of the host and then enters dormancy. Thus when the host
matures, it carries the parasite. When one of these paratenic hosts falls prey to a spider
and is eaten, the nematode becomes active, enters the spider’s hemocoele and resumes
development. Such a life cycle has been shown to occur in Pheromermis pachysoma, a
parasite of yellowjackets (Poinar et al. 1976).

However, from the descriptions of some postparasitic juvenile mermithids that
emerged from spiders, it is obvious that at least one other mermithid species attacks
spiders in North America. This species could well have a direct cycle, that is, one where
the infective stage emerging from the egg enters a young spider by direct penetration
through the integument and initiates development. A second host is not involved in such
a cycle.

Type of spiders attacked.—Spiders that are attacked by mermithids demonstrate a
wide range of behavior and habitat preference. Thus, it is not just ground-stratum hunters
that show mermithid parasitism but also orb web weavers, aquatic forms, plant climbers,
and even crab spiders that catch insects attracted to flowers. Food preference for parasi-
tized spiders is not restricted to any particular group of insects. It is interesting to note
that all spiders found parasitized would have an opportunity to feed on adult insects
which possess an aquatic larval stage (e.g. Chironomidae, Culicidae, Trichoptera). Such
insects would make ideal paratenic hosts.

Recommended handling of mermithids.—Upon noticing the emergence of a mermithid
from a spider host, the investigator should place the parasite in a small amount of water
in a glass container with a layer of sand in the bottom. It should be left until it has
molted (a single molt composed of the final two shed cuticles) to the adult stage which
normally occurs within a month. During this time, the water should be changed daily to
avoid the accumulation of fungi which can kill the parasite. Adult stages can be recog-
nized by the appearance of the vulva in the female and the spicules (copulatory organs) in
the male [see Poinar (1983) for figures of the appearance and location of these struc-
tures] .
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The adults should be killed by placing them in water heated to 50-60°C. After death,
they can be fixed in 3% formalin or 70% alcohol for taxonomic studies. If the living
worms are placed directly into fixative when they emerge from the spiders, further
taxonomic studies will be prevented.
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