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SUMMARY 

LaAvat de.veZopme.nt ofa the ^mòhwaXeA paZaemonÂ,d òhsúmp ?t>eu.dopaZaemon d/\Jiy&2JuJ> 

Ke.n6Íey i WalkeA, 19S2 má òtudled Àn the labonatony ^Kom the ofâ&pning ofi faemaZeA col-

ItcXzd In a Zake 0$ the loweA Negno RlveA iy&tem. FemaZei caM.y &ew [14 to 43) , tange. 

[1.S6 ± 0.13 x 1.29 ± 0.06 mm), yolk-iiek egg& . The ipecZeA goe4 thh.ou.gh thn.ee laAval 

itageA wlthoat faeeding and the, mcUn ^eatunt oi itt> tonvaZ deveZopment ít> the, pneAenae.0^ 

^uncXZonaZ waZking Zegi> on hatcklng [ 3n.d, 4th and Sth paÃAJ,). MeXamonphoòZt, oceuM (Aie 

oh, òeven dayi> a^tex hatchlng. VeòcxíptZonò and Wbxhtnojtionh ofi the thn.ee, ZanvaZ and 

6-ütòt juvenÁZe htage& ane pnetented. 

(*) From a cooperative agreement between Max-Planck Ins t i tu te for Limnology, Working 

group "Trop ica l Ecology", Ρ lön, W. Germany, and Ins t i tu to Nacional de Pesquisas da 

Amazônia, Manaus, AM - B r a z i l . 

(**) Ins t i tu to Nacional de Pesquisas da Amazônia, Departamento de Bio logia Aquática e 

Limnologia, CP 478, 69 000, Manaus - AM - B r a z i l . 

ACTA AMAZON ICA, 1 6 / 1 7 ( n Ç ^ n i c o ) : 95 - 108. 1986/87. 95 

INTRODÜCTION 

The genus Pseudopalaemon i s enàemic to South America, being dist r ibuted mainly tn 

the Amazon bas in ; four of the f i ve known species are reported for th is regíon (Kensley& 

Walker, 1982). Pseudopalaemon chryseus í s a common species ?n the blackwater r iver 

systems of Central Amazônia. Several aspects of i t s b io logy, feeding hab i ts , population 

dynamics and reproduction are known from the works of Kensley & Walker (1982) and Waiker 

& Ferre i ra (1985) . 

In the Amazon Region, the only shrimps which have thei r larva l l i f e h is tory f u i l y 

described are Macrobrachium amazonícum (Magalhães, 1 9 8 5 ) , and the three species of Eury£ 

hynchus (Magalhães, in p ress) . For species of the genus Pseudopalaemon, information on 

the larva) development was only known from a br ie f account by Sollaud (1923) on Pseudo­

palaemon bouvieri and by a prel iminary communication dealing with several Amazonian 
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shrimps, in which P. chryseus was included (Magalhães & Walker, 1 9 8 ^ ) . The aim of this 

paper is to provide a complete description, a long with i11ustrations , of the three larval 

and first juvenile stages of Pseudopalaemon chryseus, and to present data on some of its 

life history characteristics. 

MATERIAL Ε MÉTODOS 

Several specimens of Pseudopalaemon chryseus were col 1ected on Apri1 ! 3 a n d Junel6, 

I983 in the Caju lake, s i tuated on the left bank of the Negro R i ver, a f ew k i lometers upriver 

from Manaus. About 20 ovigerous females were kept alive for this study and the remaÍnder 

of the shrimps were preserved. The transportation of the females, their maintenance in 

the laboratory, rearing of the larvae, d Í ssect ion and preparation of the larvae for illus_ 

tratrons, measuring of eggs and shrimps, follow the same procedures as explained in Maga 

lhães (in press), except for the fact that food was not offered before metamorphosis. 

Temperature of the water in the aquaria ranged between 28°C and 33°C (measured during 

the day); pH was approximately 5.5. Por greater c 1 ar i ty, ρ lurrosc setae have been in the 
drawings of the whole larva. Where plumes are represented, they can be denser and longer 
than is indicated. 

After they released their clutch, the females were preserved and, together with 
the other specimens from the Caiu lake, deposited in the "Coleção Sistemática de In­
vertebrados, Seção Crustacea1* of the I nsti tuto Nacional de Pesqui sas da Amazonia, wi th cata­

logue numbers INPA-CR 051 and INPA-CR 125. Seven juveniles reared in the laboratory are 

deposited also in this collection (INPA-CR 4 3 5 ) . 

RESULTS 

The mean total length (T[_) of 20 preserved ovigerous females was 30.9 * 2 . 1 mm. 

These females carried 14 to eggs (mean: 26 ± 08). The eggs were elíptica), large and 

yolk-rich; 1¾ fresh eggs removed from 3 females measured 1.86 ± 0.13 x 1 . 2 9 ± 0.06 mm. 

Usually, two nights were needed for a female to release its whole clutch. 

The development is abbreviated and consists of three larval stages. The larvae do 

not need to feed since their yolk supply is enough to nourish them until metamorphosis. 

In most cases, the first, second and third iarval stages lasted, respectively, two, two 

and three days, but other patterns were also observed (Fig. 1 ) . 

Descriptions of the larval stages and juvenile 1 : 

Body 

Larva J (TL 4.66 + 0 . 1 3 mm; η = 1 7 ; ^ . 3 9 to 4.90 rrrn) (Figs. 2, 3 ) : Rostrum unarmed, 
curved downwards. Antero-latera1 region of the carapace with 2 spines, the lower only 
slightly removed from the anterior border (these teeth correspond, in the adult, to the 
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antenna! and hepatic spines). Eyes sessile. Abdomen 6-seqmented , smooth; pleuron of the 
2nd, 4th and 5th abdominal somites with a median notch on the Jatero-posterior border. 

Larva II (TL 4 . 91 + 0 .20 mm); η = 1 5 ; 4.50 to 5.14 mm) (Figs. 19, 2 0 ) : Rostrum 
straight and longer, armed with 4-6 dorsal and 0-1 ventral teeth. Carapace with a small 
supra-orbital spine. Eyes stalked. 

Larva III (TL 5.09 ± 0.19 mm; η = 4 .70 to 5-30 mm) (Figs. 28, 2 9 ) : Similar to the 
preceding stage. Rostral formula 6 -7/1. 

Juvenile I (TL 5-^2 ± 0.36; η = 24; 4 . 7 ^ to 6 . 1 2 mm) (Figs. 38, 39)-.Rostral formu 
la 6-8/)-2. Carapace without supra-orbital spine. 

Antennule 
Larva I (Fig. 4): Peduncle unsegmented. Distally with 2 flagella: inner f1agel1 urn 

with 4 longitudinal rows of plumes and 2 apical naked setae; outer flagellum, at distal 
half, long and fine and bearing 2 naked setae, 1 aesthete and ) weakly plumose seta. 

Larva II (Fig. 21): Peduncle 3-segmented, bearing several naked and plumose setae 
as illustrated. Proximal segment with a ventral spine, a developing stylocerite and a 
small spine on the distal-lateral corner. Distal segment with a developed antennu]ar 
lobe tipped with 4 weakly plumose setae. Inner flagellum 3-segmented; outer flagellum 
subdivided, basal part unsegmented, inner branch tipped with2 aesthetes and shorter than 
the 3-seqmented outer branch. Both flagella bearing small setae, but minute aesthetes 
present only on the inner one. 

Larva III (Fig. 30) : Sty 1 ocer i te more devel oped . I nner flagel lum longer , 6-segmented. 
outer branch longer, 5-segmented. 

Juvenile I (Fig. 40) Statocyst developed. 

Antenna 
Larva 1 (Fig. 5): Protopod unsegmented, with a sharp spine on the distal-ventral 

border. Scale large, with 26-30 plumose setae along the inner and distal margins, and 
a spine on the disto-Iatera! corner. Endopod as a long, multi-articulated flagellum 
about 6 times as long as the scale. 

Larvae II, III and Juvenile 1: Similar to that of the preceding stage, except for 
the bisegmented protopod. 

Mandi bles 
Larvae I (Fig. 6), I! (Fig. 22) and III (Fig. 3 1 ) : Rudimentary. Cleft between in­

cisor and molar processes increases from first to third larval stage, but neither have 
developed teeth. 

Juvenile I (Figs. 41, 42): Fully developed, strong. Incisor p r o c e s s w i t h 3 teeth; 
molar process subquadrate, with several sharp and rounded teeth. 

Maxillule 
Larvae I (Fig. 7 ) . II and III: Rudimentary. Coxal and basal endites smooth or with 

some terminal protuberances. Endopod bilobed, lower lobe always tipped with a minute 
spine; upper lobe with a minute spine in the first larval stage and smooth i η the others. 



Juven iIe I (Fig . ^3):Fullydeveloped. Coxa 1 enditc with 8 , naked and weak 1 y ρ 1umose, 
setae terminally and subtermina I 1y. Basal endite with 11 spinose setae terminally and 
sub termina11y, and 2 plumose setae on the inner margin. Endopod with a curved spine on 
the lower lobe. 

Haxi H a 

Larvae I (Fig. 8 ) , II and 1 1 1 : Protopod bilobed, both endites smooth. Endopod 
smooth. Scaphognathite developed, Fringed by 3 ^ - 3 5 plumose setae. 

Juvenile I (Fig. : Protopod with lower and upper endites e1ongated and bearing , 
respectively, 2 and 3 naked setae. 

Max]11i ped 1 

Larva I (Fig. S) ' Protopod with a small epipocl and the inner margiη s imple , bearίng 
^ plumose setae distal Iy. Endopod short, with U-S plumose setae. Exopod long, with k 
terminal plumose setae. 

Larva II (Fig. 2 3 ) : Protopod slightly bilobed. 
Larva III (Fig. 3 2 ) : Protopod with basal endite bearing 1 naked and 5-6 plumose 

setae, Exopod slightly bulged in its proximal outer border. 
Juvenile I (Fig. ^ 5 ) : Protopod with coxal endite bearing 1 plumose and 2 naked 

setae, and basal endite showing several, naked and weakly plumose, setae terminally and 
subtermina 1 Iy; epipod distinctly bilobed. Endopod with 1 naked and I plumose seta, Exo 
podal lobe developed, with 5 plumose setae, 

Haxi11iped 2 
Larvae I (Fig. 10) and II: Protopod segmented, coxa slightly bulged on the outer 

margin. Endopod ^-segmented , segmentation between the penultimate and the last segments 
faint; penultimate segment with 1 plumose seta, last segment with2 - 3 subapica 1 plumose 
setae and 1 apical plumose Spine. Exopod long, with 5 plumose setae distal Iy, 

Larva III (Fig. 3 3 ) : Coxa with i nner marg ϊ η d i s t ί net 1 y enl arged . Last two segments 
of the endopod wider, last segment with 5 , short and long, plumose setae and some proU£ 
berances distal Iy, 

Juvenile 1 (Fig, *t6) : Coxa with enlargement of the inner margin bearing 1 weakly 
plumose and 2 naked setae. Endopod 5-scgmented, strongly incurved, with the last two 
segments wider than the others; penultimate segment with 5 setae, being 3 (1 naked and 2 
weakly plumose) on the inner side and 2 naked on the distal margin; last segment with 
several naked and weakly plumose -setae terminally and subte rm i na 1 ly . 

Haxi11iped 3 
Larvae I (Fig. 1 1 ) , II and III: Protopod segmented, basis with 2 naked setae. 

Endopod ^-segments, with '-t-5, 3 _ l < , ^-7, 2 - 3 , naked and weakly plumose, setae from proxi 
mal to distal segment; distal segment also with an apical plumose spine. Éxopod about 
half of the endopod in 1ength. w ί th 1 subte rm i na1 naked seta and ^terminalpl omose setae . 

Juvenile I (Fig. ^ 7 ) : Both coxa and basis with 2 naked setae each. Endopod 3-seg-
nr.cnted, with several naked and weakly plu' : setae scattered mainly on the inner side 



of the segments, and the apical plumose spine. Exopod unchanged. 

Pereiopods 1 and 2 
Larvae I (Figs. 1 2 , 13) and II (Figs. 24, 25): Well developed, chelate, uniramous 

buds anteriorly directed under the cephalothorax. Segmentation between palm and dactylus 
undistinguished; a few naked setae present. 

Larva III (Figs. 34, 35): More developed than the preceding stages, with segment­
ation between palm and dactylus clearly distinct. 

Juvenile I (Fig. 48, 4 9 ) : Fully developed and functional. Pereiopod 2 longer than 
pereiopod 1. Both with several short, naked and/or weakly plumose, setae scattered on 
all segments and a tuft at the tip of the movable and fixed fingers. Pereiopod 1 with 
a typical oblique subterminal row of 4 plumose setae on the inner sideof the carpus and 
3 plumose spiniform setae on the inner proximal side of the palm. 

Pereiopods 3, 4 and 5 
Larvae I (Figs. 14, 15, 16), II, III and Juvenile I (Fig. 50): Uniramous and fully 

developed on hatching, with several short, naked and weakly plumose setae scattered on 
the segments, mainly on the propodus. Dactylus with a terminal spine. 

Pleopods 1 to 5 
Larva 1 (Fig. 17a-e): Wei 1-developed , biramous buds; pleopods 2 to 5 bearing rudi 

mentary appendices internae. In some individuals, the endopod of the pleopods 2, 3 and 
4 already bears some plumose setae. 

Larva II (Fig. 26a-e): Endopod and exopod now with marginal plumose setae (ex­
cept for the endopod of the pleopod l). 

Larva III (Fig. 36a-e) and Juvenile I: Appendices internae more developed than in 
the preceding stages, bearing minute hooks. 

Uropod 
Larvae I (Fig. 18) and II (Fig. 2 7 ) : Buds visible through the telsonal cuticle. 
Larva III (Fig. 37): Exopod with a disto-1atera) spine, 23-24 plumose setae on 

the inner and distal borders, 2 short plumose setae on the outer proximal border and some 
short, naked and plumose, setae on the ventral surfaces (these setae, as we 11 as those of 
the inner border of the exopod which lay under the endopod, were not represented in the 
drawings). Endopod rudimentary, but with 3 and 4 plumose setae, respectively, on the 
outer proximal border and the dorsal surface. 

Juvenile I (Fig. 51): Endopod with a fixed and an articulated spine on the disto-
lateral corner, and 23 - 25 plumose setae on the inner and distal borders. Endopod de­
veloped, with 14-19 plumose setae on the inner and distal borders. 

Te I son 
Larvae I (Fig. 18) and II (Fig. 27): Fan-like; posterior border strongly convex, 

with 21-24 plumose setae. 
Larva III (Fig. 37): Narrower and longer than in the preceding stages, wider on 

its posterior part, bearing a pair of spines on the disto-lateral corners and 20-23 
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pl urro se setae on the convex posterior border. 
Juvenile I (Fig. 5 1 ) : Ε π I oga ted, a 1 i 1 1 le r>a r rower pos tc r i or 1 y , be* r Í ng 1 2 -1 6 ρ I unnose 

setae on trie still convex posterior border and ̂  pairs of spines: 3 pairs on the disto-
I aterd I corners -unci ι rv> ϊ ' J little more proximal iy, on ih£ lateral bordei'» ; tn.e d i stal -
most pair is the largest. 

Color of the larvae 
To the naked eye, the larvae exhibit only a slight greenish hue in lhe cephalo-

torax. Under a microscope, red dendritic chromaEophores can be noted in the latera' 
region of the carapace, the ocular and sntennular peduncle'-;, the antenna (protopod find 
scale), the buccal region and base of all thoracic appendages (mainly in t he 3 rd p-a i r of 
max i 1 1 i peds) , the dorsal of the abdominal sofnl tes and the telson. Black chroma tophores 
are scattered in the carapace and art also present in lhe ocu 1 a r pedunc I e , the an t enrula r 
and antennal flagella, the antennal scale, in the joints of the thoracic appendages, 
along the post-trlor margin oF the abdominal somites and the telson. A dlfuse bluish hue 
is sometimes noted centrai |y in the anterior part of the cephalothorax. 

DISCUSSION 

Like to other palaemonld shrimps with abbreviated development, Pseudopalaemon chry_ 
seus bas a short larval pba.se of only three stages, U s uropodi- .τιre freed at the third 
larval stage; f υ rthernore , its new 1 y-ha t ched Isrvac show the scaphogna th i te of the maxi II a 
with many setae and a broad telson with more than 7 + 7 setae. Such characters ate usu­
ally associated with abbri>v i a ted deve iopment Ifl Uecapoda {Williamson, I 9θ2); pa r ι i cu lar I y 
in chose species of Fa f aemon i nae- from SQ)laud's ( 1 3 2 3 ) second group. However, even within 
this croup of abbreviated developers there are species hatching in a more or less advanced 
stage. P. chryseus has a very advanced larval develoj^nent , ^lnce Its new!y-hatched 
larvae, betides being benthic, show character's such as long, mul t i-art I cu I s ted antennal 
flaoeiluin, chellpeds as well-developed , unirarnous buds , and walk i ng fees fully formed and 
functional . In bhti context, the larval cfevelopinent of P, chryseus is similar to those 
of Macrobrachium 'ihokita! Fujino et Baba (Stipkita, 1 9 7 3 ) , M. asperelum (von Martens) 
(Shokita, 1977), tbeir interspeci Π c hybrid (Shokita, 197θ) , Μ. potíuna («ü 1 1 er) (MÜ 1 ler, 

1892 ; Êueno, I 98O arid Μ. brasiliense (Keller) (Vegs, Ι 9 Β Ό . However, inall these species 
the pereiopods 3 to 5 are st i 1 t rud inientary on hatching . becoming funct i nnal jt the second 
larval stage only. The possession of functional walkinq legs is, therefore, the remarka 
bit characteristic of the larval development of P. chryseus. 

The only other species of this genus for which information on the larval develop-
: ^ i U is availably is P. bouvieri Sol laud. The account given by Sol laud (1923: 579-581, 
Pig, XXI) is brief but, even so, it is easy to note that the larval development of P, 
chryseus ̂ md Ρ . bouvieri differ in one basic aspect: the stage of development of the 
pereiopods on htitchinrj. Accord inrj to Sol laud ( 1 9 2 3 ) , t he 1 a te emb ryos of P. bouvieri show 
IDO r:ê 1 io Magalhães 
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exopods on chel iped 's buds but these exopods , though a l i t t l e va r i ab le , are very rudimentary 

and destined to disappear. The other pereíopods are consídered bySol laud (op. c ! t . ) to 

be s imi lar to those he described for the newly-hatched larvae of PaJaemonetes antenna -

ríus (von Martens) (as P. varians lacustris), and th is means that the walking legs of 

P. bouvierí are not func t iona l , at least on the f i r s t larva l stage. I n add i t ion , the pos 

terior margin of the te lson, in P. bouvierí, has plumose setae while i t has 21-24 in 

P. chryseus. The la rva l development of the other species of Pseudopalaemon, al 1 occuring 

in the Amazon bas in , i s s t i l l unknown. 
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RESUMO 

0 deienvotv-iment.o lanvat em tabona.tõnÁ.o do camarão dut.cZc.oia VòeudopaZaemon ckntf-

ÒQUÒ fâÂ eA-tildado a pantxn da pnote de apn.ox.imadame.nte 20 ^emeaò ovadas coletadoò em um 

tago do òiòtema do ba-ixo nto hlegno. Aò temeaò cannegavam poucoó OVOÒ (14 a 43), tendo o& 

meòmoò gnandc* [1 ,S6 ± 0,13 x 1,29 ± 0,06 mm) e nàtOÁ em vitelo. A espécie apnetenta 

tnh> eòtágtob lanvaÀj> e. não ingene alimento dunante e.&ia A pnincípal. canactenXf>-

tica do 4eu dQAeyivolv-àiKinto lanvat e. o ftatõ de W& teAcei.no, quanto e quinto paneò de pe_ 

neÀxipodoò e-òtonem totalmente, deòe.nvolvldoò e ^uncÁonaMí, det>de o pkméiÀQ eòtágio Zanval. 

A me-tamon(,oí>e oconne entne cinco a òete día-i, apÕò a ectoòão. A deòcntção e iluAtAacoeA 

doò tnê.ò estagiai ZanvaiA e do pnime-ino estagio de juvenil òão &onnecidaA. 
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Figs, 2 - 1 1 . Pseudopalaemon chryseus, larva I: 2, dorsal view; 3, lateral, view of the 
anterior part of tlie carapace; 4, antennulc; 5, antenna; 6, left mandible; 
7; Maxillule; 8, maxilla; 9, maxillíped 1; 10, maxi 11 iped 2; 11, nia;-:il-
liped 3. 
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Figs. 12 - 18. Pseudopalaemon, larva I: 12, pereiopod 1; 13, pereiopod 2; 14,pereiopod 
3; 15, pereiopod A; 16, pereiopod 5; 17a-e pleopods 1 to 5; 18, Celson. 



Figs. 19 - 27. Pseudopalaemon chryseus, larva II: 
the anterior part ot the carapace; 
maxilliped 1; 24, pereiopod 1; 25, 
27, telson. 

19, dorsal view; 20, lateral view of 
2i, antennule; 22, left mandible; 23, 
pereiopod 2; 26a-e, pleopods 1 to 5; 



Figs. 28 - 37. Pseudopalaemon chryseus, larva III: 28, dorsal view; 29, lateral view of 
the anterior part of the carapace; 30, antennule; 31, right mandible; 
32, maxilliped 1; 33, maxilliped 2; 34, pereiopod 1; 35, pereiopod 2; 
36a-e, pleopods 1 to 5; 37, left uropod and telson. 



Figs. 38 - 47. Pseudopalaemon chryseus, juvenile I: 38, dorsal view; 39, lateral view 
of the anterior part of the carapace; 40, antennule; 41, left mandible; 
42, right mandible; 43, maxillule; 44, maxilla; 45, maxilliped 1; 46, 
46, maxilliped 2; 47, maxilliped 3. 



Figs. 48 - 51. Pseudopalaemon chryseus, juvenile I: 48, pereiopod 1; 49, pereiopod 2; 
50, pereiopod 5; 51, left uropod and telson. 



References 

Bueno, S.L. de S. - 1981. Desenvolvimento larval de Macrobrachium potiuna (Muller, 1880) 
e Macrobrachium iheringi (Ortmann, 1897) (Crustacea, Decapoda, Palaemonidae). Disse£ 
tacão de Mestrado, Instituto de Biociencias, Universidade de São Paulo. 107 p. 

Kensley, B. & Walker, I.- 1982. Palaemonid shrimps from the Amazon basin, Brazil (Crustacea: 
Decapoda: Natantia). Smithson. Contr. Zool., 362: 1-28. 

Magalhães, C. - 1985. Desenvolvimento larval obtido em laboratório de palaemonídeos da 
região Amazônica. I. Macrobrachium amazonicum (Heller, 1862) (Crustacea,Decapoda). 
Amazoniana, 9(2): 247-274. 

Magalhães, C. - The larval development of palaemonid shrimps from the Amazon Region 
reared in the laboratory. II. Extremely abbreviated development in Euryrhynchus 
Miers, 1877 (Crustacea, Decapoda, Euryrhynchinae). Crustaceana. (in press). 

Magalhães, C. & Walker, I. - 1984. Desenvolvimento larval e distribuição ecológica de 
seis espécies de camarões (Decapoda, Palaemonidae) da Região Amazônica. Anais XI Con 
gresso Brasileiro de Zoologia, Belém, p. 92-93. 

Muller, F. - 1892. 0 camarão preto, Palaemon potiuna. Arch. Mus. Nac. Rio de Janeiro, 
8: 179-206. 

Shokita, S, - 1973. Abbreviated larval development of the fresh-water prawn, Macrobra­
chium shokitai Fujino et Baba (Decapoda, Palaemonidae) from Iriomote Island of the 
Ryukyus. Annot. zool. Japon., 46(2): 111-126. 

- 1977. Abbreviated metamorphosis of land-locked fresh-water prawn, Macrobrachium 
asperelum (von Martens) from Taiwan. Annot zool. Japon., 50(2): 110-122. 

1978. Larval development of interspecific hybrid between Macrobrachium asperulum 
from Taiwan and Macrobrachium shokitai from the Ryukyus. Bull.Japan. Soc. Sci.Fish., 
44(11): 1187-1195. 

Sollaud, E. - 1923. Le développement larvaire des "Palaemoninae", I. Partie descriptive. 
La condensation progressive de 1'ontogénesè. Bull. Biol. France Belgique, 57:509-603 . 

Vega, L. A. - 1984. Desenvolvimento larval de Macrobrachium heterochirus (Wiehmann, 
1836), Macrobrachium amazonicum (Heller, 1862) e Macrobrachium brasiliense (Heller, 
1862) (Crustacea, Decapoda, Palaemonidae) em laboratório. Tese de Doutorado, Insti­
tuto Oceanográfico, Universidade de São Paulo. 277 p. 

Walker, I. & Ferreira, M. J. N. - 1985. On the population dynamics and ecology of the 
shrimps species (Crustacea, Decapoda, Natantia) in the Central Amazonia river Taru-
mã-Mírim. Oecologia, 66: 264-270. 

Williamson, D. I. - 1982. Larval morphology and diversity. In: L. G. Abele (ed.), The 
Biology of Crustacea, vol. II: Embriology, Morphology and Genetics. Academic Press, 
New York. 440 p. 

(Aceito para publicação em 26.11.1986) 


