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AbSÚ'mct: Two ro-occumng species oC !.he copepod gellus Karlúmgia were foond in the beach slcpe oC Manzanillo, 
Cariill:lean OOOIIt ol CoSIa Rica. Unilloow,the moo has oomprised three species fmm the Red Sea (1(. anrmicola 
t:mmicola Noodt, 1964), Norlh Andaman Imd Car Nicobar Islmd (K. arenicola bellgaleFlSÍ& Wells &. Rao, 1987), 
Inhaca Islmo of Mozambique (K. psammophila Wel1s, 1967), .md Soom Africa (K. tenia Kunz, 1915). 18e oisrovery 
in Costa Rica suggests a citcumtrapical-subtropical distributioo oC Karllangia. The characteristic sexWil. dimorphlsm 
oí the 2nd lIl'll.eimae is Íllterpreted as a sig¡¡ificant synapomorphy oí both new Costa rucan species (K. pulchra ano K. 
obscura), wbien togetber with K. psamm.ophiklmd K. a. bengal4F1SÍ&, probably COIIStiWIe a mooophyletic subgroup. 

Key words: KQI'llangia, Copepoda, mesopsammlll fauna, Cllribbean coast. Costa Rica. 

C areful analysis of tne mesopsammal 
spe cies composition oí a s andy beacn 
occasionaHy reveals surprising resadas. Por 
example, detailed quantitative transects of 
beach slopes sometimes snow a confusing 
distribution p�mem of a "variable species" 
suggesting that. in reality, it deais with two oc 
even more s imilar (sibling) species (see 
Westbeide 1972). 

GeneraUy, it is difficult lO ascertain whether 
fue co-occurrence of a spedes paír depends 00 
speciation processes witbin the locality oc on a 
secondary immigration of one (or both) of the 
species into fue habitat (compare Ax 1977). 

A considerable numoor of publications is 
available treating various aspects oC differences 
between closely related, coexisting 
harpacticoid copepods (e.g. Bergmans & 
Janssens 1988, Ivester &CouU 1977, Marootte 
1984). According to fue competitive exclusion 
principIe. two species cannol exist within !:he 
same habitat if fuey occupy identical ecological 
niches (e.g. Hardin 1960). Though fieid data 
combined with laboratory experiments are 

higbly desirable lO explain the factors 
exc1uding the interspecitic competitionwithin 
sude a species pair, the evidence is often 
restricted ro morpbologica1 fmdings. Thus, the 
realization of the co-occurrence of two 
Karllangia species came only after tile 
dissection oC several specimens far from tlle 
locus typicus: tne beach of Manzanillo, on the 
Caribbean roaS! of Costa Rica. In any case, the 
knowledge of the species morphology is the 
necessary prerequisite fur further investigation. 

To sum up, since such examples are 
presumably more freq uent than actually 
documented, tile demand of ecologists tilat 
systematists offee keys based solely on habitus 
drawings fo. ecological statements on genus 
(extent ofteo arbitrnrily changed) or even species 
leve! is unrealistic in terms of benfuic copepods. 

MATERIAL ANO METHODS 

Se veral animals of both species were 
collected in the beach slope of Manzanillo, on 
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the Caribbean coast oC Costa Rica (lO' N, 84° 
W). The specimens were washed out from me 
sedimento oorted under a dissecting microscope 
and flXed in 4% formalín seawater solution. 
Sorne animals oC both species were dissected 
on sUdes in  W 15 medium (Zeiss); the 
components were embedded either in W 15 
mediurn oc a gum-chloral medium. The covers 
were then mounted with Eukitt and DePeX. 
Drawings were made wilh lbe aid oC a camera 
lucida (Mielke 1992). TIte material has been 
deposited in the collections of me Zoological 
Musemn of the University of GOuingen. 

Systematic account 

Ameiridae Monard, 1927. emeoo. Lang. 1936 
Karllangia Noodt, 1964 

Karllangia pulchra n. sp. (Figso 1-6) 
Locality and material. Playa Manzanil lo 

(Locus typicus; 7 September 1990. 
Corresponds to locality 3 in Mielke 1992); 
several adult specimens. 

5 Q Q and 3 d d were dissected. Holotype 
female. reg. no. n CR 5a-j; paratypes me other 
dissected animals, reg. no. II CR 6 and 7 ,  1 CR 
84 - 88. 

Rostrum. 2.antenna. 2.maxiHa and 
maxilliped are drawn from holotype. 

Description 

Female: Body length of dissected specimens 
from tip of rostrum 10 end of furcal rami 0.33 -
0.38 m m  (holotype 0.33 mm). Contour of 
tongue-shaped rostrum very weak; 2 slender 
setae lateraliy (pig. 2A). Dorsoiateral hyaline 
friU of pereiomeres and abdominal somites -
with lhe exception oC anal somite - with 
transparent 10bes (cephalothorax indistinct). 
Ventral distal edge of genital double-somite 
witn spinules on lateral parto Whole distal 
ventral edge oC following somite Cumished with 
spinules. Distal ventral edge of penultimate 
somite apparently aIso with transparent Jobes 
(oc smooth?). Anal somite with spinules on 
ventral distal edge. Genita l  double-somite 
partIy subdivided. dorsal surface stubbly. 
Genital valves (p.6) oC genital area each with 2 
setae of different lengths. Anal operculum set 
with more tban 20 slender spinules. Purea 
sligthly broader than long,  ventral edg e  

somewhat protruded and furnished with some 
spinules; distal outer edge carrying a slender 
seta. Dorsal seta bipartite al base, standing 
rather distally. Both terminal main setae 
spinulose distaUy, accompanied inside and 
olltside by a slender seta. Inner dorsal surface 
set with serules (Figs. lA-C). 

1. Antenna (Fig. 2B): 9 segments (last 
dividing tine indistinet). Aesthet.ascs on 4th and 
last segmenl 

2. Antenna (Fig. 2C): Basis with indicated 
tendency to fuse with endopodite. 1st 
endopodite-segment carrying 1 seta. 2nd 
endopodite-segment with 2 spines on anterior 
edge and 7 appendages apicaHy, 4 of lhem 
being geniclllate. 1 seta very thin, 2 appendages 
are fused basally. Exopodite 2-segmented. 
Proximal segment with 2 setae, distal segment 
with a hook and 3 setae, basal of which 
apparently sligthly variable in length. 

Mandible (Pig.  2D ): Chewing edge of 
precoxa wealcly dentate; subapícally with a 
plumose seta. Coxa-basis with 2 hooks laterally 
and 3 setae apically. On me edge proximal to 
the exopodite often some nyaline structures are 
visible; it p robably deals with algae (not 
drawn). Endopodite fumished with 2 sebe at 
infier mid length and 6 setae at distal end. 
Exopodite short, with 2 setae. 

1.MaxiHa (Fig. 2E): The presentatioo of 
both maxillae is ralher diffieult because of meir 
weak contours  and their c linging setae. 
Apparently lhe arthrite of p recoxa has 2 
stronger and 3 slender appendages apically and 
2 setae, each 011 a sode, 00 outer smace. Coxa 
with 4 setae 00 endite and 1 seta 011 exite. Basis 
with al least 5 setae. Endopodite eoosisting of a 
slender segment (or ooly representing the 
unÍled parts  of  setae?) haviog 3 setae. 
Exopodite represented by a minor sode bearing 
1 seta. 

2.MaxiHa (Fig. 3A): Syocoxa with three 
endites having 3,2(3?), 2(3?) setae as seen from 
proximal to distal. Basis with 1 c law aod 2 
setae. Endopodite with two indicated segments 
and 4-5 setae altogether. 

MaxiHiped (Fig. 3B): Basis with a sleoder 
seta and sorne spinules. Endopodite with a claw 
and an accompanyíng setule. 

P.I (Fig. 4A): Coxa with some rows of 
spinules. Basis on distal edge between both 
rami and on ouler edge with spioules; two 
spine-like appendages on inner part and on outer 
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cmr:f.;rU!�i hai;r�. Enlü\�¡po(Hre\ 2-
�::,¡1��!;tI!¡i¡;nt:¡;:¡¡L Fll's,t 3e:gn�(¡;;1"t eklllgrlited, líJ1!n!t:f,' :;eta 
i.11lSI;.:rtina: al the ¡¡¡¡oxinu,J Ulclrd oi the !enf¡th; 
triUlef :!:;(!J,�e;'Ii!V¡ili oome hail'lí ¡rJ'ád �lilJme 
spinul��i¡; tqÚldRiiitaUy. Sec:ol'ui il\egmel!1:t 

21,;1<;,w-Hke appendages, lsetwe 2�11d:2 
"L.UJ.<I"ll'.'CO,'b. Exopodite � 8egmentecL Prmdm�ll 2nd 
ntl,tid;,I), !i\;:gnicnt with spinules ami a ¡cm 
rmi!!f ID..'1er edge oí rnidwe segment with 
�1)m;e and a weakly contorued ilrmer 
/Jeta" segment shortest with 1 slcnder 
\.n!�� ¡¡�;ta � 3 stroogei', oomb-like &ppendages. 

.. P.4 (Figs. 4B; :SA,B): Cou wii.b sorne 
r,i.)l\�·il, ¡Ji spim,iles. One row � not mavzm - mserts 
,�UO;dl::(U'!.ny but a.pparently not on COlt�, (011 
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i:,ner v,li.t:l a uoo!.n-m::e 
jI.\w,jec!iÍ!.on. Out���· app�]fH�age lltout ¡ill P.2 ¡¡md 
slender ID P:3 llJild :P:.4. AH segments Q{ ex}'. aii1i.t 
Clip, wil1¡ $pirmh�8 ü!1l ';.)iUtt.�' ed[{e. Jl:>xnpoane 
,,'h�(',,�rnl'1'!ll:M:'Ai}'. MaddJ,e vll'ilth an ili1;r¡er 
sem. segmernt 2 irme!!" set,a\1'� in 
and :3 illueli set:¡;e in P.3 aud ¡(uiddle mner 
;�w. j¡�n P.I../. distan)'. F,ll)rtbermorc 2; 
apk;,1ll.l :;mo 3 Ol.l.teli' ms..ert 011 distal 
l}egm�ml Endopodite 3··segm¡;!mro. Proximal 
ami m.ií:kf�le segment with a pimnore ioner :reta. 
Distal with <$ :retae illl P.2 and 5' setre 
En P.3 ourern�o&t seta 
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Seta ami spme Cornuda: 

Exopodite 
P.2 (0.1.223) 
P.3 (0.1.323) 
P.4 (0.1.323) 

Endopodite 
(1.1.121) 
(1.1.221) 
(1.1.221) 

P.5 (pig. le): Baseoendopodite with 2. 
plumose setae on inner edge and 3 setae 
apically, hmel' and outer of which are rather 
short. Exopodite narrow, furnished witb 6 
slender setae concentrated distaHy. loner 
margin sea witb small spinules. In fue middle oí 
outer edge a break is lO be S""..cn, pmbabl,y se!: 
wiili a minute setule. 

Male: Diffen from the female in toe 
foUowing respects: 

Body lengtb of &:bree dis..�ted animals 0,28 
- 0,32 mm. Second abdominal somite 
proximaUy with two sligthly bellt chitinous 
slripes on ventral side. Distal ventral edge with 
a continuous row of spinules  just as in 
following somite. Distal ventral edge of 
penultimate somitesmooth (or witb transparent 
lobes1. Hg. 6F; compare with femate, Hg. lB). 

1 .Antenna (Fig. 6 A): Subchirocer. 7 
segments. A few appendages on boili proximal 
segments stand on sodes. One appendage -
probably brush-like distany - 011 second 
segment is directed caudaUy. 4th segment 
strongest. a dividing Une is to be seen on 
frontal swface; furthermore an aestbeta..'i'C arises 
from middle pan. 5th segment with projections. 
Distal segment also witb an aesthetasc and a 
terminal seta bent inwardly. 

2.Antenna (pig. 6B): Seta on anterior edge 
of 1st endopodite segment strongly developed, 
plumose. 2nd endopodite segment apparently 
with a transparent structure inserting neaf bolh 
setae which are fused basany. Exopodüe 
irregularly shaped, 2-segmented. Proximal 
segment wüh 1 plumose appendage, distal 
segment furnished with 2 plumose appendages 
ami 1 slender seta. 

P.3 (pig. OC): Outer seta of distal segment of 
endopodite only present in a rather reduced state. 

P.S (Fig. 6 D): Both baseoendopodites 
confluent. each one with 1 strong appendagt'; 
and 1 sman seta. Exopodite bezl.ring 4 se,íE¿e, 
outee one longest. 

P.6 (pig. 6E): SmaU plate witb 3 8f;t�e. 

Etymology. 1he specit",s name means 
preuy"., as is ilie appeanmce of the animals. 

Di'5Cllssion. Se-.e follO'wmg species. 

Karllangia obscura n. sp. (Figs. 7,,8) 
Locruity and material. As in the preceding 

species. 3 Q Q and 4 d d were dissected. 
Holotype femate. reg. oo. II 8a�i; paratypes 
tbe oiher dissected animals, reg. no, II CR 9a'R, 
! CR 89 - 93. 

Main differences lO me preceding species: 
Female: Body lengili of dissected specimens 

from tip oí rostrum lO eno. of Curcal rami 0.32 
-035 mm (holotype 0.35 mm). Oividing une oí 
genital double .. somite better developed than in 
K. pulchra n .  ¡¡p., fumished with spinules; 
dorsal surface not stubbly. Dorsolateral edge oí 
abdominal somites seemingly without 
Inmsparent lobes. Distal dorsal edge of genítal 
double-somite with spinules on outer parto 
Whole distal dorsal edge of foUowing somite 
with spmules. Distal. dorsal cage of permltimate 
samite smooth (1), tbat of anal somite 
spimJlose. Anal operculum be.aring about 12 -
14 coarse spimues. Ventral edge of furca more, 
rustinct On distal outer edge a "spine" is to be 
sren; it apparel1uy represents the basal part of 
i.he apical outer seta (Figs. 7A,B). 

2 .Antel'ma: Lel1gth of basal seta of distal 
segment exp. app;;¡j'enuy also sligthly variable 
but in general shorter tban in K. pulchra n. sp. 

Mandible (Fig. 8A): Exopodite beHe,r 
develoPfAi, S,eí; witb 3 slender setae. 

P.I (Pjg. SB): Compare.d to tlle leg of K. 
pulchra n. sp. tbe outer spine oí basis is not as 
plumose, The inner seta oí the proximal 
el1dopodite-segment is longer, lile TOW of 
spirmles on distal outer edge is more extended. 
The middle segment oC exopodite is longer; it 
lacks an inoer seta but has more slender 
spinules on infier edge. 

P.S (Fig. SC): Length-breadth ratio of 
exopodite r�duced; exp. fumished only witll 5 
setae. 

�/(ale: Body length of four dissected animals 
030 - 0.35 mm. SecOI1G abdominal §omite wil.h 
a contim.l.otls, inegularly semicircular chitinous 

(Hg.7C). 
8D): Seta Oífl amerior edge 

and setae Ol'! 
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Abdcmez¡, venuallide. 
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Pi¡. 7. KuIIM¡¡id oMWG n. sp.- A. Abdomat. donalMB Q; B. AbdonIm. VCllll&lll side Q; c. � \feIlI.nIl side d. 
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exopodite better developed. Furthermore a fan 
of long slender setules is to be seen near the 
insenion plane of exopodite (lacking or most 
rudimentary in K. pulchra n. sp.). On the other 
hand the lransparent structure on 2nd 
endopodite-segment could not be detected. 

Distal segment oC endopodite P.3 also with a 
rudimentary outer appendage; outer e dge 
furnished with more spinules. 

P.S and P.6 (Figs. 8E, F): Corresponding ± to 
the ones of K. pulchra n. sp. Setae of exopodite 
P .S a Hule shorter (in Fig.  8E the leg is 
somewhat tilted). 

Etymology. The species name means 
"hidden, dark" and refers to the "concealment" 
of the species, whose identity was apparent 
only after the dissection of sorne animals. 

DISCUSSION 

At present lhe genus Karllangia shows a 
scattered distribution: Noodl (1964) reported 
K. arenicola from the Egyptian coast near 
Ghardaqa oC the Red Sea; Wells (1967) found 
K. psammophila at Inhaca Island (Mozam­
bique); Kunz (1975) collectedK. terna from the 
reef  of Gonubie near East London (South 
Africa). Furthermore, Wells & Rao (1987) 
added a new subspecies oC K. arenicola from 
North Andaman and Car Nicobar Island: K. a. 
bengalensis. The new record from Costa Rica 
suggesls a circumtropical/-subtropical 
distribution oC Karllangia. though any statement 
on its biogeography is surely premature. 

Wells & Rao (1987) assigned K .  
psammophila merely the status of  a subspecies 
oC K. arenicola. Likewise, both Costa Rican 
Corms could conceivably be attributed to K. 
arenicola. However, since two subspecies 
cannot coexist within the same living space, 
both must be good species. 

There are several differences between both 
Costa Rican and the other species as to segment 
number oC the 1st antenna, structure oC the 2nd 
antenna and the mandibular exopodite, 
armature of the pereiopods, structure oC enp. 
P.3 d justiCying the establishment oC the new 
species. Within Karllangia. two evolutionary 
lines obviously existo The more primitive 
branch is representated by K. arenicola 

arenicola and K. lerda. the more advanced one 
by K. psammophila. K. arenicola bengalensis 
and b oth Costa Rican species. The most 
decisive autapomorphy oC the latter group 
conceros the modified exopodite of the 2nd 
antenna d. Sexually dimorphic 2nd antennae 
are not numerous in harpacticoid copepods 
(compare Huys 1988) but have evolved 
independently and in different modes within 
several taxa. As 10 K. psammophila. K. a. 
bengalensis. K. pulchra n. sp. and K. obscura 
n. sp. this specific character is postulated to 
have evolved only once in the stem species, 
thus the four (sub-)species  constitute a 
monophyletic section. In contrast to K. 
psammophila and K., a. bengalensis (which 
should be regarded as a subspecies of K. 
psammophila or should be given species rank), 
in both Costa Rican species the seta on 1st 
endopodite-segment is also modified in the 
maleo Compared with the dimorphic struclure 
of the 2nd antenna, other featores like middle 
segment oC exopodite P.l or basal segment oC 
exopodite P.2 - P.4 with or without seta are of 
lesser significance. 

Remark. Using the keys oC Lang (1948) and 
Wells (1976) 1 was Cirst led' to the 
P arastenheliidae. If one compares the 
Karllangia species (Ameiridae) and 
Parastenhelia megarostrum. which was found 
in New Zealand by Wells el al. (1982) and 
assigned to the P arastenheliidae,  one can 
question the systematic gap expressed by 
placing these species into two different Camilies. 
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RESUMEN 

Se halló dos especies nuevas de copépodos 
del género Karllangia coexistiendo en playa 
Manzanillo,' costa caribefla de Costa Rica. '  Hasta 



ahora eSlie género solo le[lía tres especies, re 
arenicola Nooat, 1964 (Mar Rojo) con s.l.� 
81.drespecie K. a:/'emcola bengalensis Wells &: 
Roo. 1987 nate e Isla <::sr Nicob? .. ). 
K. psanmwphila WeUs, 1967 (Isla Inhaca eri 
M07.ambique) y K. tertia Kunz, 1975 (Suráfrica), 
Este descubrimiento en Costa Rica es de 
particulat importancia pues sugiere que el gén,e¡'O 
tiene di-slribucioo circumtropical-subtropical. $(;; 
interpreta el dimoñISmo ser..ua1 caractFJÍsti.co �� 
la segunda antena como una sinapomorfia 
significativa de ambas especies costarricenses, 
K.. pulchra 'J K. obsclI,nJ, las clJ81es. junto c1l)�1IC 
psamnwphi.la y [Ca. bengalen.sis, consíituyen 
probablemente un Sl:,bgrupo n¡¡o�otaI0D:I;o. 
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