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FOREWORD 

This issue of the "Circulars" is part of a subseries entitled "Marine Flora and Fauna of t he 
Northeastern United States." This subseries will consist of original, Illustrated, modern 
manuals on the identification, classification, lind general biology of the estuarine and coastal 
marine plants and animals of the northeastern United 'tates. Manual~ will be publl~hed at 
irregular intervals on as many taxa of the region as there are pecialists available to collaborate 
in their preparation . 

The manuals are an outgrowth of the widely used "Keys to Manne Invertebrate~ of the 
Woods Hole Region," edited by R. 1. Smith, published In 1964, and produced under the au~picel! 
of the Systematics-Ecology Program, Marine BIOlogical Laboratory, Wood. Hole, Mas In tead 
of revising the "Woods Hole Keys," the staff of the 'ystematlc -Ecology Program decided to ex­
pand the geographic coverage and bathymetric range and produce the key in an entirely new set 
of expanded publications . 

The "Marine Flora and Fauna of the Northeastern nited ,'tates" IS being prepared in 
collaboratIOn With systematic speCialists In the 'nited State~ and abroad . Each manual will be 
based primarily on recent and ongoing revisionary sy~tematlc re,earch and a fre h examination 
of the plants and animals . Each major taxon, treated in a ~eparate manual, will include an in­
troduction, illustrated glossary, uniform originally Illustrated keys, annotated check 1I,t with in­
formation when available on distribution, hab itat, life histOry, and related biology, reierence to 
the major literature of the group, and a sy tematlc Index . 

These manuals are intended for use by biology students, biologi t~, bIOlogical oceano­
graphers, Informed laymen, and others wishing to identify coa tal organi~m for thb rejpon. In 
many instances the manuals will serve a a guide to additional Information about he pecie or 
the group. 

Geographic coverage of the " Marine Flora and Fauna of the. ' ortheastern United 'tate " i, 
planned to include organisms from the headwaters ot estuarie eaward to approximately the 
200-m depth on the continental .helf from ~laine to Virginia, but rna) vary _omewhat y"Hh each 
major taxon and the intere ·ts of collaborators . Whenever po Ible repre entallve . peCimen 
dealt With III the manuals will be deposited In the reference collections of major mu eums in the 
region . 

After a suffiCient number of manual of related taxonomic group have been published. the 
manuals will be revised . grouped, and is 'ued as peclal volume The e volume Will thu con­
sist of compilations of individual manual within phyla uch a~ the Cnidaria. Arthropoda. and 
Mollusca. or of groups of phyla . 
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Marine Flora and Fauna of the Northeastern 
United States. Crustacea: Branchiura 

RO ,ER F. RE EY 

B,TR T 

Eleven ~p .t's of ArgullUl are kno" n from tbe nortbea tt'rn l nited SIIiI' \n IIlu 1"11,><1 I"., nn 
an Ilnnotlll d list of lbe e s p cie with note on lhelr ho ts and di tribullOn '" .ntln and IIhoUI Ih 
~tud., area are .nc luded. ev. hosl r ord are in luded. 

INTRODU TION 

The' class BranchllJra . once con sId red a suhgroup of 
t 11(' duss Copepocta. consIsts of a single order (AT­

glll,cien) and two familIes (ArguiIdae and Dipteropel­
tldilP): the first with three genera (.4r~u/us, (,honnpe/ti.\. 
arid n%p') and the latter wIth two ({hpterope/tls and 
Tn/n(h). : \ rgli/lI' IS cosmopolItan In distrihution and the 
onl \, ge'nlls reported from '\lorth America and Europe. 

:\1 (,l11l1ers of the class (commonh known as "fish lIce") 
,:re parasitIc on freshwater and coa. tal maflne fIshes. 
I'h(;'\' n re characterIzed h\' thE' preSE'nce of compound 

I'WS. prehen"i1l' antennae. and the .. econd maxillae 
tra nsform ed Into sucker ('hsks (except D%p.\l. The 
fl' dIng m chanlsm consists of a long preoral ,tylet or 
"s t rll1g" Hnd a posterIor mouth tube (Fig. 1 l. The 
p,lr,hlte repe,ltedh pINces the host tIssue with tht"let 
.I nd prohnhh lIS(;'S the mouth tuhe to ingest tluids oozlI1g 

irnm the fl'sultnnt wounds . 
Egg" are nttached to substrate objects (rocks, vegeta­

tlOll. etc) J)('v('lopmel1t IS direct (ne\\'1\ h tched forms 
Tl'st'J1lhle th aclultl. Tnklota (HJG) descrihed seven lar­
\ ,llt;\ges and se\ ernl suhsequent molt I'm Ar[!l1/u 
np"l1 ('li'. ancl hl repnrtt'cI th,l\ st'. ull maturit\ \\ :.. 
I< hll)\t'cI In al (lUI :11) d,l\·S. fhe s t':.. can he OJ. lin­
~\lIslwd In t ht' first IM\ al sl,ll!. clull mal s art' IT neral­
h 'mailer Ihan it'm,llt's ,md t'Ml h clislingui,hed Ir m 
t lWIll In Ilw pr 't'nt t' I1t I p,lIr ot ei<1J1!! It) tt',1 \\ It hill 
I h ' .Ihdnnwn ,11,1J1l!' t'.lrh "iot' 01 the 100dhJ1t' nd \ t h 
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;:::::::--.~---------- pre 0 r a 1st j n g 
~-~--------- ante n n a e 

~------ sucker rod area 

------------ s u c k e r 

mouth tube L-~=---~------
~.....--+----- m a x ill a 

respiratory areas 

_~r-~~-T-----developing eggs 

~~~~~--~~---spermatheca 

--l----:-4t~------ a bd 0 men 

J 
H r 1.- ArruJ\U alo Jle, (emAle, ventral view. lAbeled. 
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1 

1 

o 

mailer respiratory area mostly or entirely anterior to larger ( peclmens "m tl antenor" 
have ucker rods of 5-7 elemen ) ....................... . 

a b c d e f 
F1rure 2.-Reeplratory area of: a. Argu'lUjaponU:lU; b. A. chnapeaJt .. Mu; c. A . Iotica...IG; d. A. 1ft alo".: f'. • ell cw, 

f. A. fundt.lli. 

2 

Smaller respiratory area mo tly or entirely lateral to larger ( pecimen "m tlv 1ateral" hav 
sucker rods of 2 elements) . . . . . . . . . . . . . . . . . . . . . .... 7 

a b c d 
Ficuft 3.-Reeplralor) 8I'Na 01: a. rpw icolor. b 

t tlu.,. Ift4ca' 
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f iCUrt' 7.-Suckt'r rod or.~ r ulJu m.# awtM. 

-1 (;1) Mouth tube with ale at ba. e (. ee Fig. 4c). 

5 (2) 

fi (2) 

6 (5) 

ucker rod a. Fi~re 7 .Ar~ulu megalop 

M re than 5 element In ucker rod . . . Argulu.\ japonicw 

Figure .-Sucker rod of ArJ(ul ... japo",~",. 

Le than 6 element In ucker rod ..... 6 

Antennal pine nearly a wide a long. ucker rods of 4- ~ element 

Ficure 9.-Argul ... latica.uda: a. antennae; 
b. ueker rod8. 

a 

G (5) Antennal spines mu h long-er than wide ,~u(ker rod. of3-4 elem n 

Fi!(Ut't' In.-.~rgulu.o ch. llpo-aJt ru" : 
•. ant nnll: b. u ~r roo • 

5 

r ulu la da 

h 

• 



2 (1) Mouth tube with spines or scales at base ... ..... ... ..... .... ... ... .. .. .... 3 

2 (]) Mouth tube without spines or scales at base ........... . 5 

a b c 
Figure 4.-Mouth tubes of: a. Argulus japonicus ; h. A . alo8ae ; c. A. rrwgalop8. 

" . 

3 (2) More than 15 elements in sucker rods . . . . .... Argulus funduli 

3 (2) 

4 (3) 

Figure 5.-Sucker rods of A rgulus funduli. 

Less than 15 elements in sucker rods 

Mouth tube with spines at base 
( ee Fig. 4bl. Sucker rods as in 
FIgure 6 .......... .. Argulus alosae 

Figure 6.- ucker rods of Argulus a/oaM . 
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f iKur 7.-!:-iu kl'r rod or.~rKu11U m a/oIU. 

4 (:1) Mouth tub with seals at ba. e ( e Fig. 4e). 
u ker rod. a Figure 7 •..• rRu/u. m galop 

fi (2) More than!) element In ueker rod . . . .Argulu.\ japonicu.~ 

Figure .-Sucker rod or Argu/WI japorltcWl . 

Fi (2) Le than 6 element In ueker rod 

6 (5) Antennal pine nearly a wide a long . ueker rod, of 4-~ element 

FilfUn 9.-Argu/WI lattca.uda: a. antennae; 
b. uck r rod . 

-
a 

l1 un nt nn I ~pine!i much long-er than wide . ,'uck r rod, of3- J m'fl 

FilfUrt· 10.- ~n/U/U 

•. linl nn.; b. 

a 



i 1 More than 8 elements in sucker rods ................... .......... . ......8 

i 1) Less than 8 elements in sucker rods . .................... .. ....... .......9 

(7) More than 12 elements in sucker rods .................. ..... . ... Arbulus stizostithi 

Figure H.-Sucker rods of Argulus 8tizo8tethi. 

(7) Less than 12 elements in sucker rods .... . ...................... ARgulus catostomi 

Figure 12.-Sucker rods of Argulus cato8tomi. 

~~ __ 6 



9 (7) More than 8 element in ucker rod 

9 (7) 

) 0 (.9) 

. A rgulu. uer iralor 

figurl' I~ .- Suck('r rod or ArKul ... lo r i('.olor, 

L HS than 3 element. in. ucker rod 

Ba~al element of sucker rod longer than terminal 
o •• 0 0 0 0 0 0 , 0 0 0 0 0 0 0 •• , 0 , 0 0 ,A.rl?uluo~ maculoo~us 

Figure II Sucker rodR of rgullUl m ('ulo ..... 

Rn~Hl element of sucker rod 
"horter than terminal 
.. , .. , .. , . Ar:!u/II appt'ndlcu/o. u 

ul. p nd. I 
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ANNOTATED SYSTEMATIC LIST 

The 11 species of Argulus known from the north­
eastern United States are arranged alphabetically. Notes 
on the distribution and hosts of each species within and 
without the study area are included. Comments on 

,ecology and frequency are included wherever appro­
priate. An asterisk denotes new host record . 

Argulus alosae Gould 1841. Distribution : east coast of 
North America from Nova Scotia to the Gulf coast of 
Texas. Hosts: Microgadus tomcod; Tautogolabrus 
adspersu s; Alosa pseudoharengus; Dorosoma 
cepedianum; Clupea harengus; Cynoscion nebulosus; 
Gasterosteus sp. [originally reported as G. bispinosus 
from the Gulf of St. Lawrence (Wilson, 1902)]; 
Strongylura marina ; Rhopilema verrilli* 
(medusa). This species has been reported from 
several species of inshore marine fish but its repeated 
occurrence on clupeids (Alosa, Clupea, and Dorosoma) 
may indicate a preference for that host family. 

Argulus appendiculosus Wilson 1907 . Distribution : 
northern half of United States from Vermont to Vir­
ginia west to Wyoming and also Texas and Loui­
siana. Hosts: Catostomus catostomus; Ictiobus 
cyprinellus, /. bubalus; Ictalurus punctatus, /. melas, 
/. nebulosus; Amia calva; Micropterus salmoides; 
Morone (Roccus) chrysops; Perca fla vescens; Cy­
prinus carpio; Stizostedion vitreum; Dorosoma 
cepedianum; Lepisosteus osseu *. Argulus appen­
diculosus has so far only been reported from fresh­
water, but since one of its hosts (Dorosoma) is found in 
coastal marine waters as well, the parasite may also be 
eventually found there. 

Argulus catostomi Dana and Herrick 1837. Distribu­
tion: northern United States from Massachusetts west 
to Minnesota. Hosts: Catostomus commersoni, C. 
catostomus; Hypentelium nigricans ; Erimyzon sucet­
ta; Cyprinus carpio; Notemigonus crysoleucas. So far 
this parasite has been found only in freshwater and on 
members of the families Catostomidae and Cy­
prinidae. 

Argulus chesapeakensis Cressey 1971. Distribution: 
southeast coast of United States from Chesapeake Bay 
south to Sapelo Island, Ga. Hosts: Opsanus tau; 
Archosargus probatocephalus*; Arius felis*; Mugil 
cephalus*; Gobiosoma bosci*; Paralichthys dentatus; 
Dasyatis americana*; Pteroplatea maclura*; Rachy­
centron canadum. This species has so far been col­
lected only from the southeast coast of the United 
States. It is closely related toA . laticauda, found along 
the northeast coast. 

Argulus funduli Kroyer 1863. Distribution: east coast of 
North America from New Brunswick, Canada, south 
to the mouth of the Neches River, Texas, collected at 
several localities between. Hosts: Menidia notata; 
Lagodon rhomboides; Pseudopleuronectes ameri­
canus; Cyprinodon variegatus; Fundulus grandis, F. 
heteroclitus, F. majalis, F. ocellaris. This species is 
common along the entire east coast of the United 

8 

States and is most oft en associated with mafln e 
cyprin odonti ds. 

A rgulus japonicus Thiele 1900. Distribution: entire 
United States. Hosts: Carassius auratus (goldfish). 
T his argu lid is an in troduced species brought into the 
United 'States from t he Orient on aquarium fis h . It is 
very common anywhere goldfish are fou nd. 1 0 records 
from marine water" to date. 

Arf{ulus laticauda Smith IBn. Distribution: northea. t 
coast of United States from . ew England. outh to 
Long Island Sound. Hosts: Prionotu.~ sp.; Anf{Ullla 
rostrata; Pspudoplpuronectes amencanus. Common 
on (he American eel and winter flounder of the north­
ea. t coast. 

Arf{ulus maculosus \Vilson 1902. Di. tribution: ea tern 
half of United, tales and outhea. tern Canada a far 
we. ( as Iowa ami collected in northern and outhern­
most (ates . Hosts: lctalurus natilis, f. nebulosus; 
A.mia caiL'a; Ambloplites rupestris; Enm.\zon . ucetta; 
Esox sp.; Umbra limi; Lepisosteus osseus*. Thi common 
argulid ha so far been collected only in fre hwater. 

Ar{?ulus me{?alops , mith 1 n. Di tribution: ea t coast 
of orth America from ~ew Brun wick, Canada, to 
Florida . Hosts: a wide varietv of in hore marine 
fishes (recorded from 16 pecie ) with no indication a 
to host preferences. 

Ar{?tlius stlzastethl Kellicott 1 O. Di tribution: north­
eastern quarter of the United tate from Iowa and 
Minne. ota east to ~ew England and ~ew Brun wick, 
Canada. Host: SalL'elinu~ fontinalis; . tizostedLOn 
L'itreum. S canaden.~e: AClpen. er fulL'escens; E ox 
masquinong\: Aloso sapldi. sima; Ga. terosteu p.; 
NotroplS sp.; ('ore{?onus sp.; Dorosoma cepedia­
num *. This para ite eem to be re tricted to tho e 
. tates near the Great Lake and t. Lawrence River. 
All collection. are from fre hwater except that from 
Dorosoma from Wood Hole, Mas. 

Ar{?tlius L'ersicolor Wil on 1902. Di tribution: cattered 
throughout the eastern half of the nited State. 
Recorded in Massachu ett . Maryland, Indiana, 
Georgia, and Texas. Hosts: Esox niger; Ambloplites 
sp.; and "perch." 0 far there are no marine record 
for this species. but four of the recorded states are 
marine coastal. 
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