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companies located on theIPacific.coast began ﬁp;exporqffhié shximp

"INTRODUCTION

. The "titi" shrimp (Xiphopenaeus riveti Bouvier) is one

.of the most abundant sp_eciés in the commercial catches on the

Pacific coast of Colombia. It is caught at the .same time as

) . ‘
Penaeus (L)} occidentalis, P. stylirostris, P. vannamei, Trachypenaeus

similie pacificus, _'5. byrdi, T. fdoea, Protrachypene precipua and

occasionally with Palapmon (Nematopalaemon) colombiensis. ' .

' 4
]

In 1953, the beginning of the shrimp industry,‘the YEiti"

was not reported in the 1anding statistics. However, in 1966 the

fa

to the United States.

t

This exportation provided the reason for the growing economic

" jmportance of the specles. Previous to this many captains. took ) =3

. part of the catch for private use and "under the table" sales, but

+

in 1969 higher pay was provided for these men, giving them the

J‘

ipcentivé to land the entire catch at the -shrimp companies in which
i ~ .

they were employed.

LY 2

For these reasons, as well as an intepsified fishing effort

.the'figufes of landings haVE‘iﬁcreased from a few thousand pounds

in 1958 to 3,834,000 tail-pounds in 1971. This exceeded thé S

landings of the “langostine" cor white shrimp {Penaeus (L) M

occidentalis, P. stylirostris and P, vannamei} which reached

2,359,000 tail-pounds in 1971. ’



" .this cquntry.is implicit in the recent increase in

+ In 1907 Bouvier described the species riveti from some specimens

._2__

The amount produced by the artisan fishery does not .
reach an appreciable percentage; but scme companies, such as those

located in Tumaco and Guapi, bqy'ffdm the artisan fishermen even

the smallest quantities {i.c., two ké} in order ‘to increase the

company's production. o ) . \H'kl '
! ) - o , by
The econamic importance that this resdurce repreéents in '

1
F]

its exports;

. Fofiexémple, in 1971 Ehé exports of this species reached 2,168,360

tail—pcunds with a value of U.5. $864,475, Therefore, a scientific

study of its biological cycle, its trophic relationship and ité'. .

. population dynamics, is of fundamentl importance in order to

maintain this resource at a rationally exploited level. *

4

Some work previous to this paper that had been done were

the following: Smith in 1885 described the genus Xiphopenaeus.

collected by'Rivet in Paita, Peru. -.Burkenroad in 1936 reviewed
the genus and matde some criticisms of Bouvier's observations on

X. riveti,‘qonciluding that it was a varietal form of X. kroyeri.

]
a

In Brazil, however, work has been done on the sexual

maturity (Boxrges, 1947}, fishery biology (Neiva and Wise, 1963);

population dynamics {Santes, et al., 1968) andtréproduction

(Ssantos, et al., 1971) on its counterpart, the sea bob, Xiphopenaeus ~ v
kroyeri, .of the Atlantic.
.o . 1.

1
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northeastern’portion of Mexico to -Paité,ﬂpiura-, Peru (Perez,. . Lok ‘-.‘-

E., 1970).°
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'MATERTALS AND METHODS | : o
- ) . a t\

o

The .presgnt work was done in the Marj_.r;e Science Cenlteg: .
.of 'Buen‘alvé‘_i'lttfra with the éuf:pprt of the: United Nations _ P
e 'De\{elogment Proérain (FAQ) and- the Ihst.ituto dé«Desarro]_.lS de
los Recursos Naturales Renovables, INDERENA, of the (;ciiénibian -
.Gove_rnment. The_monthly; sampl ing started in Jahuary'1969, and

was continued to February 1970. .

&

+

In order to carry out objectives a local fishing vessel
u F. _' . . . T . ’ L
o . - was chartered monthly for eight or ten days to occupy statipns

o nérth or south of Buenaventura at depths of 5 (9 m) ,‘ 10 {18m),

20 (37 m), 30 (55 m} and 40 (73 m) fathorr;s. I:;uring this study

the "titi" shrimp was caught at 97 of.thg 280 stations (Fig. 1)

“at- depths between 3. and 30 fat‘hpms. ~hpproximately 1,400 specimens
x e . s . < - . .
s .- ' ' were studied in detail from the monthly samples colleécted during

- sthe eruises. To determine frecuency distributions, -carapace’
P A . ! . ’ ¥ ) N .
lengths of 9,319 specimens and total lengths of 4,503 specimens

v

were.measured. This study, andertaken along the Pacific c aé_lt of

_. Colc;mb‘:';.a {(encompassing 1,306 km} gives prel:i...m.inary‘:i.nfomation on Ty
the r.xatu)ralh higtory and :E;apulaéi—aﬂ' d}n;{nics. of'the‘ "titi® .s]:lz.;in:lp. o
‘Als-;o, taxonomy, sexual inatufit:'y‘, food, pqras:ﬂitiém, sex ratio, growth,
fj_.shing areas, st;atist;'_cs of_ catch andr effort aqd corr;rnerc:@al ]_.andings

were studied. . o ' L _

b

s



3

i AN T

B e —— o ——— A PR o S b b nn

F P —

i s s e

=5
' ' . rew
e L e - "
- ¥ ¥ T
‘.. [T]
. .
° .
- - BAHIA DE HUMBOLD
" - -
(1o N
(3] b .
- , CUPICA
: o L]
R - |
| ™8 +
e ) ‘ N L
L f
© g - CABD CORRIENTES
. )
i -
< - -
- m
" » ' we A
o PIZARRO "= .
SIVIRYU
5
+ [ ] N
& arav
" . :
o _ TOGOROMA
© mn \ PTA CHARAMGIRA |
T 2 e JUANGHACO BUENAVENTURA T"
e |“
‘[‘f ' ‘ L. . '::.a o
. L TORTUGAS EE
- n ana :Jl!
T , o -
w m
. iSLA o 9
- GORGONA  ime—2x )
A " -p
’ . et , BT~ & -
a 1 n —_— =T
o cuasenua-l'gﬂ% $ TiMeicu
— ) [}
"L NS Guan
80CA . o
+ SAN JUAN L
|
- b -
2 . ——— i'; - 1.
p—— = ENSENADA
C am * TUMACO
. CABO "
MANGLARES =X\ P)
- ! +
- L]
g
e A= - a A Al

Fig. - 1. Map of the. Paclfic Coast of Colombia“

showing fishing stations and place

names .used in.the text. Co

1

-Q iy e ewme i Ve e mb e

e



L]

Population Sampling - g T . S

-

Sampling for each zone north and south bf”Buenaventura

gas.bimonthly; ' Samples for biological analysis were collected
b} the author abgard.tﬁe shrimp vessel M/V "Cacique" (for 12 months) - . .

K ‘and on the R/V "Choco® (January, 1970). . . .
.,5 : -l“- ' . H - ' ‘
fé : " i Trawlling was done for one hour at each station.. The captain‘

always -tried to maintain the-‘same depEp.l He followed the method of

fishing ﬁhed by fishermen in these waters turning in a wide circle
in each area.  Once the total catch was aboard, the commer&ial -
' e . ‘

species of shrimps, fish and crabs were separated. The total catch -

of "titi" was weighed with a spring halancetf_Erém the total catch
a random sample was taken and pué in a One—gallén jar with sea
water and'formalin (10%) . If the .catch was large enough, some of it : -

was stored 1n cloth bags or cardboard boxes in the refrlgerated hold

2

to calculate later in the 1aboratory conversion factors from ta11
-weight to total welght. o e s ‘. )
Hydrography L L ' : .

X - o or . . - ) i

At the end of each haul, water samples were taken from near, . ‘a

the bottom using Nansen bottles for temperature andssalinity

determinationg, A common mercury thermnmeter-with an accuracy of

+0.5°C was used for determining surface temperatures, and-a revérsing-

thermometer fcn.] the bottom temperatures. 'For thé water transparency.

- -

L}
L
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e
1

T +
a Secchi disc was used. -1n :some of the statlons, two types of

: +

' bathythermographs were used ~one for depths to 30 fathoms ang the

“other for 40 fathoms or deeper.

o,
"

In the laboratory, from the samples that were preserved in
15

,gallon Jare all were measured for 1ength of carapace, then about
50 sPeC1men5 weriachosen randemly. Erom these, 30 were selected
fer_biological analysis becaﬁee not @11 oflyhe presexrved speciﬁens
were in suitable condition for such analysis. .

Cof preservetion and eigidity ceused damage_to.ehe rostrum ' or ‘telson.
El‘o:r.: eech‘ specimen {about l,400i the following ‘data were f:aken; .
carapace length, total leﬁgt-h, 'total'.ﬁeight; sex, sexual maturity

{females), size of the ova, stoMach contents, parasites, presence_

of spermatophores (males and females) and’ehell hardness.

Lengths and Weiéhts

Lengthe“

Total and tail lenéths werelmeasured on a measuring board
o o N

graduated in millimeters. The total lentjth was taken from the tip
of the rostrum to the posterior extremity of the telson. The tail

length was measured from the anterior edge'of the first abdominal

¥ segment to the posterior-end of the telson. The carapace .length was

- meéasured with a Vernier Caliper with an.accuracy of fq.os_mm,_and'

was, taken from the posterior edge'of the eye socket to the mid
. - } n -

- 3 ) 8"
dorsal edge of the carapace.

Often, irregularities
Fd i









- considered as recruits.

time of this study, two methods were used: first, the shifting of

-10-

]

. dlstrlbutlon are plotted against the lengths (Flg. 15) /fhen,

"N - ]
the monthly mcdes of one month are plotted agalns the’ modes of

next. month and curves are ad]ustea (Flg. 16} .

.To show growth in a graphic form, the von Bértalanffy gfowtﬁ

curve was utilized:

-k (t-tor

Lt + Lo 1l-e . - - - 7
™
where: 'Lt'  : length.of individuals with age ﬁﬁi

b_ Lo !: is the maximum asymptotic cérébaée'length that
L} - N . ' # . . - -‘: : B . L
a specimen would-attain under specific conditions

~

is the relative rate of approach to L= .

£ © . : 15 the theoretical age at zero carapace length

ih the present-study, the female carapace length frequency

distirbutions of samples taken aboard the M/V "Cacique" were used.

Estimation of Recruitment

Specimens up to 18 mm carapace lengtﬁ {85 mm total lengtﬁﬁ'

* fiched on the fishing grounds through theAfine of sampling were

[

In order to maké‘an estimation of rgcruitment.during‘tﬁe ,f

o
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n_ - ’ _ll_ ) : . -' ? . . .
Ea A e . RA

B ] . . . . . - . . ‘ -

- the modes less hﬁ;n 18 mm carapace length in the graphs of lehéth

Statistics

frequency distirubiton, and second, the same data were ‘expressed
in percentage and plotted against months of observation.
[ - ‘7

LA TR

’

' D" b ;'M 4 ' LI '_“ - ) _. -I I' ' »

- In Buenaventura, the piein shrlmp is landed "heads-off"'

4y

" each vessel.. Before - 1963 there wereedata complled by Perez t1963) \

‘whtle in Tumaco and Guapi the majority bf the shrimg 1anded is

Y

* -

m~

"heads-on".- These two fishing areas are close to ;he‘factorLes and

fishing.tfips have a duration of ong day, thergfofe allow{ng fheaib- .

on”" ghrimp to be 1anqéd. For this feason,'most of the landings were

converteéd to tail wéighésluoing'b;sl‘as the conversioﬁ factor. . -,

In orderﬁ;o estimate the c%téh per unitaéffort éhe'maqper -

‘fishermen in Buenaventura were interviewed.- These interviews were

,Book was‘pfepared which was distribu;ed to the captaihs, but the

-ﬂ - -

-]

onducted usmng "the following headings. sh1p name, ff?hlng areas.

" Lo

pths, species compos1t10n and catches. These records were not

N — -
. 2 e "

obtained dalily, nor from 3ll thg master flshétmen._ Much othhe data- o

was not reliable. In order to avoid discrepancies, & Catch Record

regsult uos negative beoause.haﬁy of them ohaﬁged vessels and others

.
e

. did. not make dtries due to negligence. (f/\\;_J’“ ' T o
' s v o ’ * o <7

) ;m The statistical data of the'?otal landings.were ohtéinéd

from 1968 to 1971 from the reoeipts that each company recorded for

.

-y F

-

] L @
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Genotype: U © 9

- . * - -

 The first generic description was that of Smith (op: cit.):

The genus, which had been united with Penaeus by Miers and Kinsley
(and was not referred to by Bate), was apparently a valid one, It
differed 'from the three genera, already defined in the great length
of the fourth and fifth pereaeopod , of which the propodi are

. multiarticulate and flageliform, as in Benthoecetes. ‘{Thls is

characteristic of thée female as well as the male). It agreed with
Penaeus and Paragenaeus,aﬁd it differed from Hymenopenaeus:in the,
form of the mandibular palp. 1t agreed with Parapenaeus and Hymeno-
penaeus and differed from Penaeus in the short and unsegmented )
endognath of the first maxilla and in having no branchiae on the
fourteenth somite; and it agreed with Hymenopenaeus and differed from
Penaeus and Parapenaeus in the leng flagella of the antennulae. {The
*branchio-epipodal formula was the same as in Parapenaeus constrictus.
In the type species, the epipod of the maxilliped was prolonged in a
slender but not segmented tip, and there were exopods at the bases of

all the pereiopods. - T

The following generic description was that of Burkenroad (op. qif.]: ’

- The genus is confined to Ameérica. It is distinguishable from

Trachypenaeus by the multiarticulate dactyls of the last two pairs
of -thoracic legs, the long antennular flagella, and the abse:;j/;rbm
6

the carapace of the adult of a transverse suture; Alcock, 1906, had
erroneously stated that the transverse suture was present. is strugture
is, however, present in three preadults of A, riveti about”25 mm in

length and it is falntly indicated ‘in somewhat larger individuals of

X. kroyeri. The rostrum loses its distinctive styliform appearance in

the preadults, and is‘quite similar to that of Trachypenaeus, while

+ the number Of joints of the dactyls is reduced. An additional

difference between Xiphopenaeis and Trachypenaeus is supplied by the
telson, which is completely unarmed in the former. The basis of the
external maxillipeds is unarmeds the ‘basis and.the ischium of the first

" legs only are armed. The first pleopoed bf -the female lacks a rudimentary

endopod such as is perceptible in Trachypenaeus similis and many' other
Penagidae. Xiphopenaeus resembles section two of division one of -
Trachypeﬁheus in the single, transverse openlng of the unpaired picket
of its thelycum.

! LY ’ km—w
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- Species name:
. - The type specimen is presumed to be located in the Museum
d'historie .naturelle, Paris, France. .
- 3 W - ' .

Ty‘pe_ logality:

Paita, PAiura, Peru..

Diagnosis: ' . : .
. ) . - .

_X. riveti is illustrated in Figure 2. Bouvier showed a

" drawing o:fv the cephalothorax S‘nly in his original descr:i.pt‘i_on."

The following.diagnosis is translated from the original French-

‘'given by Bouvierst{op. cit.):

Xiphopenaeus rivetli sp. nov.

This species shows all the Xiphopenaeus characteristics described. ' i
by Smith (1885) with a branchial formulae similar to that of
X. kroyeri Hellek, which was formerly the only gpecies of the genus.

w
I

-

.. ' i?e;:eiopods - Haxiiliigaeds
a fe o ,I v v i orr-or II1 II T
Pléurobranchiae - .. .00 | 1 1 1 w Sl . o, o0
" Arthrobranchiae - o 1 - 2= 2 2 2 . .2
Ep.ip-. ard Podobod N | 6 o Ep. Ep. Ep. 0 E;j.+l Ep.
. ! e - ‘
Exopodites ‘ d‘ . o1 o1 1 11 1 11
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“"hrown sh.'r.‘.'l.mp" tagether w:Lth Protrachypene precipua, Trachypenaeus Ca

~18- -

I

E i and T. faoea in Costa Rlca, -and :m Nlcaragua "camaronullo"
in the Gulf of Fonseca or "chqcalin" (Lindru_ar, 1957; Croker, 1967;

Perez, F., 1970). ' . . ] ' -

MorEﬁolgx . . . : g

External Morpholeogy

See also diagnosis ‘by Bouvier (p. 27}.

Size Ralationships = oo -

-

This is a small commercial species: the carapace length in

males (3,360 spec:.mens) ranglng from 12 to 23 mm in length, and in

females (5, 959 specn‘nens) frcm 12 to 40 mm. Thc_e rostrum in the malés

1

(for 9 specimens ranging from 17 to 20 mm ‘in carapace 1en§th)_ was,

between 19.to 22 mm in len;gth; and in the females (for 17 sp;acimens .

ranging from 19 to 26 .- in carapace length)  was between 21.to 32 mm ,

in length., The length' for the sixth abdominal somite in the'malés

(9 specimens) ranged from 10 to 12 mm; and‘i:n‘ the females (17 s.pecimens).
from 8 to 12 mn, The longer antennular fladellum when intact was

198 mm i}l léngi':h for one Imélle with 1§ mm carapace llength; in the

females fé)r one specimen with ?;2 Tron 'carapacle length the longer |

antennuiar flagellum reached 270 mm length.

Main Characteristicg

,‘ The carapace covers the cephalothorax and -ca:.:i:iés an up_curve'd

rostrum which'is longer ‘than the carapace. The'fostr'zii_ formula was -

1
1.
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_ praminent hepétic and antennal spines and a strong spine as the

-19-
R . .

: ' - . . . o

4 ~.7 + Y although most of the specimens (ca., 99%) had the

__""—-—'-0 LY . . - . .

following: S + 1 spines. » In front of the._enis‘xastric spine were '
1. 0 . , i 4. .

8 to 16 setae. Between each pair of the next spines were inter-

calated 20 to 34 getae. Ventrally, from the second to the fourth

dorsal spine, there. were as many as 50 setae. The qarap.':lce had

1
o

base of the antennal scale.

The first peréiopods were the smallest: (the fifth pair

being the léngest). Its basis and ischium had a strong sp:i'.ri.e._at

1

_ their distal :part. .On the :i:nternal and external sides théy had tufts

of setae., The propodus_had six tufts of sétae on the inner side-of

the palm.

y . ’ ) .
« The second pereiopods were larger than the first with a ‘few
. - [ Y .

‘tufts of setae and the propodus and dactylus were ]:arge with straight'

~

1

tips. . _' . _ o
, o
The third pereiopods-we-:ce tocthed ofn the inner faces of the
propodus and dactylus (the first and second pereiopods alsc); the

merus and carpus were slender. The ischium of the fourth and fifth

pere'io;x.ad;hﬁad the .same length, and in the fifth the merus and carpus

were’ larger than in the fourth. The ischium in the fourth and fifth’

pereiopods was one~-sixth iarger than that of the fourth:. The carpus

of the fifth pereiopod. was one-third larger than that of the fourth.
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" The dactyli-of the fourth and fifth pereiopods were almost agual
g%g" ' ~ in size. IR

The exopod of the first pleppoq._reaéhes the hepa-atic sp:i.ne '_

K . of the carapace. In females there are no endopods while in males

a

) they are transformed into a petasma. All the rest of the pleopods

had a setose endopod which reached half the 1en'gth ofh the exopod.-
i - - W

. The first three somites'of the abdomen were -smooth; all the
- other:‘vsomit.es had a dorsal crest ah'_d a terminal spine. The pleura

were rounded and setoge ventrally. The sixth somite ventrolaterally
' '

[:]

&

had a spine at the posterior end. The telson was a 1iti:1e"10nger
. oo ) . .
than the sixth somite. On the‘ dorsal side of the telson there was

a fissure near the posterior end and it terminated in a single point.

.w

* The telson also was setose. The external edges of the exoj_::ods of

R

the uropods were straight and without setae and were rounded at the -

- endu v ‘ : '. o

é - Somescther fleatu.res shown in F:ingﬁreé 2 and 3 are the
I - ' . : .
P . following: o : ' o ‘
) ‘ s aj The maxillulae (Mx1) had three lobes: two endites

. . - -
.o T which had apical setae; the second endite had eight plumose setae

at its base and thrée-bri‘stle,s on its median portion. The égndopé)d

-’

had’ setae on the anterior, posterior and lateral portions.



[

[

-

FIG. 2. Xiphopenaeus rivetl ' A{. antenna; A2, antennule: Mx] maxillule: Mx3y,
‘maxilla; ‘Mndy detall.of mandible; Mnd, mandibleSNp) first maxilliped;.
Mp2, sdcond maxilliped; Mp3 . third maxitliped. : .







b). The maxillae (Hx2) had two setose endites J.n its
Voo e ' ’

) apj.cal port:.on, tne endopod had some ‘apical ‘'setae. The °

‘scaphognathlte had a fringe of setae.

7 . . "
¢} The mandible(Mnd) had calcified incisor and mandibular
. processes -(Hnd 1) and a lamellar pa])p which was  in two sections

Ao
- 3

and fringed with setae.

f
d) The, ! setose endopod of the flrst maxilliped (Mpl) was
'_longer than the exopod and formed: by five portions. .
& v '

e) The endopod of “the third maxilliped ' (Mp3) was divided
in five parts also.

1
#

f) The setnsq exopods of the seeond {Mp:!) and th:.rd (Mp3)-

maxlll.q.peds Nad: sawtooth edges " -
gi. The petasma was T-shaped. The lateral projections ' had

- ‘sawtooth edges. - ) ' ¢

h) -The appendix masculina was setose on-its, ventral 'pbrtion.
T ' - :

i) The thelycum had a transverse suture towards its

anterior end separating it into two parts ekternally:

0
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" . DISTRIBUTION

Xiphopenaeus riveti was originally described from Paita,

Peru- (Bouvier', 1907). ‘- Rioja (1942) made observations on two .

specimens fram the Gulf of California. Lindner (1957) and Croker

o

{1867) gave the geographic distribution as between Mexico and i

" Ecuador . The distr:i.bu_tion of X, riveti is therefore in the

‘vpacific Panamic zoogeographic province" which begins in the Gulf

of California to the northeast of Mexico. and extends'southh;ard to

the north of Peru, comprising a length of shore line of more than
4,500 nautical miles (0lsson, 1961) .

. g e

Details of Distribution -

Loesh'and Avila {(1966) say that they did not capture

X. riveti in the estuary of Data, Ecuador, "although many of them

‘are present in the Sea at a fewmiles from i¥s mouth".: They cauéht '

“nj:ne specimens in the,estuary of the Moro. They concluded that

this”shr imp showed preference for the zone at the mouth of the
estuary. Croker (1967) (based possibly on Loesh and hvila's paper)

said that the "tigéf" shrimps spent a great part of their lives

in‘iagoons and . estuaries, :’hile the "pomadas" and "titig" did not

‘enter ' the estuarine waters. .Hy'obsénrvations indicate that X. riveti

may be found in the estuaries but its presence could be due to

tidal influences.
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Adults Do, .
_ g . - ey \
Adults were found between depths of less than five to ten

, félthoms, but once it was captured at twenth to thirty fathoms.
. -

. Length Fre-_qpericy pistributions

_ The four length frequen::y distr:.but’:.on graphs (E':Lgs. 4, - .
L2 ¢ -

41\, 4B and ‘40) were used to est:.mate the major per:.ods of recru:.tment
. . .
during the sampl:.ng year -and also to f:Lnd some ev:.dence of flshmg

pressure on the stocks The graphs were derived fiom two stocks of -

n -

' sh¥imps di'vided into two parts south and north of B_uenaventuré.
L R .

- r
L

In order to assist with these estimations, arbitrary - -

‘

‘verticai‘lineé'were drawnlat lengths of 18 and 258 mm (carayxce_‘

* length) .fdr. females, and at 18 and 22 m'for males. These lines
separated two size group.é, the small and large 'siZEs, ag well as
the modal size of the monthly frequency.

¢ . i .
-, L] :

.Recrultment ' - o - .

Recruitment was defined as Yenlisting newcomers to an adult
population cbnSisting of potential hréeders", (Wynne-Edwards," 196'?,

p. 486). : s

f{ec‘n{itmeht was indicated by the ralativély numérous small
-

shrimps (juveniles) during the | 1ast months of 19-69 (October, November.,

and December) and at the begmning of 19'70 (January and February)

! . .
L

. (FJ.gs. 4, 4A, 4B and 4C} .
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" occurred shifting to the left of the modal size‘thfoughépt,the.. . ;r
. , . (L 1 ) .

=3 i ©
-26-

. N .
LA ) L

-~ In éeneral,‘it was found that a displacement:-of the mode

. -+
[ ..

¥ear of.sgmﬁlinq.' This would }ndiéate that a large number of ° o ‘

" shrimp, .of small and-medium‘size;, were recruited to the fishing

.

.-groﬁﬁds périodicaily. o e Co A
o M?g%{ t it recruitment was continued for a period of three to
o four'mdﬁéhs. gnd;i% it can be presumed tpat growth in tropical s
{ wate?s is rapid, é modal displacemeﬁt to-the riqh? side of the
. .éistribution or thé pnése;pe of various modgs wohld occur. IOnce o .-
1 {' rthg recruitmﬂht izs over, it was anficiﬁated thatlfhg sizg range , .

- ] . .”

: would decrease because the shrimps that weie_grbwing were being ’
fished anfl also because there were none or very. few shrimps entering ;’J

_the population. This was found for the months of March and May 'in

' ;ﬁmples from the north, and in June and December south of Buenaventyra. ' "
. . 1 .

- dlthough the picture was not as cleér”fo; males,ﬁdhe'to the

§ : 4
narrower length range, the same was found to occur in March north

L] r -
of Buenaventura. - *, . ,

9

. If the shrimps with iarge sizes to the right.of the-arbitrary
Iline§}28 mm for females and 22 mm for males were considered, it could

: Ee seeﬁ that th}g éroup was sma}ler in Octobey 1969 and iﬁ Fﬁ?fuary
'1979i Afl othér months were fofind to have this group present but in
. ) . - ‘
a Qreater‘propqrtidn-thqn in the above months. fherefore,_it could
o o . o SN :“

' . -
ot . - +
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Length and/or Weiéht Relationshigg
S
. . .

The following morphometric reiat;onship§ were obtained

for males and females’separate}y, as well as,a‘cohbinationnaj the

sexes: o ‘ .
o Totaillength{ . CAIapace length : ‘J‘ ’ - ‘, ‘.- \
‘Total weight: Tail weight - 4 .
o . l"I'o;:a]: ﬂéight: Ca;apacehlength s
‘ ’\ . -7 Total weight: - Total léngth ‘
' . Tail weight: . Carapace length -
) 'fhé calculated equations afe shown in Table I'wiﬁﬁ their
raspective correlation céefflc;ents. .The.graﬁhs for theég
’ equations are shown also in figs. 5 té 14. ‘
i Tétal Leﬁgth - Carapace Length Relationship
The total'lengtﬂ - carapace 1eng£h relationship waé_ :
" obtainéd for 471 males and 792 éemales, ranginé.in the fo;mer‘ .y ' g -

_ between 13 to 27 mm In carapéce length,'ana in .the latter hé;ween

12 to 35 mm in carépace leﬁgth.

Males always showed a greater increaselin total length

-

‘than females, thus, for each millimeter of increment in carapace

. -

leng%h, males &ncreased 3.8 times in total length. Ip-femaies

-

the relationship was 3.5 times (Fig. 5)- : ‘ -
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- TABLE 1. lLangth and/or weight relationship equaticns for X. piveti frow the Pacifia
Coast of Colombia, 1.969, Graphs to illustrats thess ejuations mre in Pigs.
4 = 14. (Tol = total length, €. = carapace length, Taw = tail \ni.ght.!'nl -
S - .Rotnl woldhtls -
luhti.onlhi.p Bax Equation . Correlation C.L. Range ¥o.of
- : ' Factor . mm specimens
" | moL/cL M ToLs 3.798 L+ 17.795 0.993 13-26 471
. ToL/cx, . P ToL: 3.518 ‘. + 21.84 0.998 18-33 © 792
TOL/CL °© M+ P .ToL: 3.521. CL + 22.119 " 0.985 13-33 . 1263
TOH/TAM | K ToWi 1534 TN+ 0.062 0,992 14-26 438
- Tow/TaN - U@ ToW: 1.790 :?w -~ . 0.501  0.957  1s-as . 77
! i ' ) :
TW/Ta¥ M4 ¥ ToW 1799 TAW - 0.603 0.997 - 14-33 1234
Tow/cL. W men o.0028 cp 23 0,991 a3-a7 ase
| ToW/L . P .. ToWw o.0011 cL 2780 0.983 . 14-36 790
- 2 . . . N - '
TOW/@ 2 M+ ¥ Tows 0.0033 cz -4 : 0.997 . _13-36 1254
zow/Tol\ n rtows 1.016 x 10~ & oL, 3-8 0.988 . €4-124 ¢ 472 -
' ' oM /TOL _ ' roMs 11626 x 107 7 1oL, 2% 0.994 64-243 « 799
TOW/TOL © M + ¥ Tows 3.0) x 10~ "'m-a‘_"‘? 0.998 €4-145 + 171
e - 8 P : -
TaN/CL o Tam 0.00206 . 2+ i 0.984 . = 13-27 484
- . . N - . ‘E , . .. X
3 B . Taw/cL F-  Tam 0.00134 cz3+36? ; 0,990 . 34-36 . 790 :
- : ' i _ P _ L
. TAW/GL © K+ ¥ aw 0,00206 @®4® 1 o908 13-36 1284
" e - :I . .
; -
i * Total lenjth, ~ N

oy, ae Tt
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average, for each_gram of increase in tail weight.

gggat?f increase }p total weight for each_interval of tail weight,

;,799 times, on the average (Fig.QB)..

f o ’ =34=

For males and femdles cembined (1,263 specimens) ,” the

relationship was more near to that of the femalés shown separately.
' ' ' . ' ’ J

The increment, in total length wag 3.5 times the carapace length:

{Pig._é). . i
Total Welght - Tail Weight Relatlonshlp o v .
The total weight = ta:Ll welght relat:.onshlp obtained from o -

the averaged welghts of 777 females 1nd1cated that the 1ncrenent

in total weight had a direct relatlonshlp of l 790 tnmes, on the

“In 458 maies "the' ‘ingrease in. total, weigh was 1, ,554 timés,

1ght of the tall. ."wgmL

on the average, for each‘gram of increase in the.
Famales had the greatest range in weight (1 - 11.5 g for tail

weight and 1 - 18.5 for total wddght). Furthermore, they showed a . .

than males (Figl 7). s

o9

For all the specimens (1, 254 males and females, with an ' - N

. 1ncrease of one gram in ta11 weight the_total weight increased by

‘ 1% e -
¢ .

Total Welght - Total Length Relationsghip

" The total weight - total length relationship calculated
. , _

from 472 males ranged, from 64 to 121 mm total length and from 799  °*-

4
- - .

fémales ranged from 64 to 145 mm .tptal length. In males a greater

[
b
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welght was apparent_up to 989 mm in total length. After this leﬁbth

the situation was the reverse, and females began to -accelerate in

* - L
weight faster than males (Fig. 9).

-
- LS
=

The-greatést weight, 21 g.:wés for one female with 145 mm

] . X . . .
total) length. In males the highest weight was 12 g with 121 mm v

-~

total length. °

For sexes combined (1,271) the constant of ‘allometry.was

- "

3.16. After 115 mm total -length the increments in tbtal wéigﬁt

- -

were higher than at the_lowér lengths {Fig'. 10}.

Total Weight - Carapace Length Relationship °
In males, up to 27 rm carapace length, the total weight

for their size was greater in females. o ,
- . . i .

. The greatest total weight (24 g) was obtained in females

with a 36 mm caiapace length: hut females showed a greater .

variation than males. Possibly these varlations were due to the -

increase in ovary weight; this was observed at length intervals

. S
of 16, 18, 20, 27 and 36 mm carapace length {Fig. 11).

¥ ¥

At the minimum- sizes for males, there was not .a uniform

u -

increase in weight. Starting at 18 mm carapace length the increase

begins to decelerate as shown from the curve indicating that growth

was slowing down (Fig. 11}. ' {

o
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The_éharp increase of one gfam in the t.oltal weight between

b

14 and 15 mm carapace length in females could be éxplained_by the, .

observation that at these lengths the first impregnation in females
occurs. '
L

. For males and females it was observed that the minimum

carapace length recorded was, on th‘g average, 13 mm with 1.8 g of

weight. ‘ The geometric increment in weight of one specimen was, on

the average, 2.444 times each millimeter of increment in the =
carapélce length (Pig. 12J. .
. _ &

Tail Weight — Carapace Length Relationship . -

%\males the range of carapace length was between 13 and 27 mm

and in females from 15 to 36 mm carapace length. In males the

" increment in tail 'weii;ht was greater than in females, thus, for : ,
v . - v Q
males the geometric increment was 2,688 times for units of increment C

in carapace length. In females this increment was 2.563 times

(Pig. '13).

_For males and females the growth in tail weight was more
- of less uniform. The weight increase factor (2.436) was obtained

fram data on -1,254 specimens. The equétion is valid for spec_j_meris -

between 13 and 36 mm garapaée length (Fig. 14). , S

Growth

In females it was possible to see much bei};ter the léngth

increments throughout the time of sampling than in male cairépa.ce

lerigth frequency Qis_tributii.ons._ RN












- ’ A -‘J‘ ’ ‘
" The fina"l equa)’lﬁa was: | - . . ¢
‘ . / L. = 41 6 1 =0.168 (t + 2 3396} PR ..

'l'he asymptotic length (L @ ).obtained waseo J.I'I agreement
,

w:.th samples taken in the fJ.eld in January 1969 a femalé"/m i

LY

din carapace length was caught. ' ' 1

i f *e .
The curve of ‘growth in carapace length for X. riveti is

shown in Fig. 17 wherr:_-‘ age is given in months. According to
N . . . .
.. this graph, female "titi" shrimps seem to grow 2.9 mm, on the

y [3

average, in carapace length per month.

(L%

_ The curve of grom:h was extrapolated at its extremes .and
i.t could pe estmated that r.he "titi"” shrimp delaged two months
bef_ore reaching a size vulneratble to tha fisheries tabout 12 mm. in
celrapace. len.gth). On t-he- other hand, to reach their maximuim si'ze-_
of growth {41.6 mm in'carapacé‘length or 149 mm in total length)

there could be a delay under 'favorable‘e'nvi;rdnmenta;l conditions -

to 27 months.-

Estimation of Conversion Factor from Tail +o Total Weight
o . . B

W The conversion factor from tail to total weight was -
- estimated from 44 samples.’ The figui:e was, on the average, 1.62. .

To convert total to tail weight the 0.61 figure was used.

No. of . Total ~ Tail Total length ' Tail length Conversion
samples weight 'weight . range ‘range factor
{g) gy - (mm) {mm) :

4 125,570 77.305-  65-179 .. 32-86 . ° . 0.6l
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The relationship between tail weight and cephalothorax .

ﬁeighp was 61.2 toﬁEB.B%; Through the pfocess of peeling'and
. . 4

* deveining, the 30% of the 61.2% is lost, therefore only ‘the 30%

from the total weightﬂis qped ag.food.

- Reproduction

_ . T v ko . - .
The "titi" shrimp.is heterosexual. The sexes.can be easily

‘distinguished by the presence of a thelycuﬁ in females and a petasma

Rt

in males.

Male Reproductive System

In males the reproductive system is composed of two . testis,
two vasa deferentia, two terminal ampullae, two genital porhs; opé

petasma and twe appendices masculinae. The testis oécupy'thé dorsal

part of the cephalothoracic cavity near the cardiac region; each .

. testis is continued by a vasa cdeferens; each vasa deferens descends

L
!
-

-
L

latérally and then. joins ‘each one of the terminal -ampullae which

open into the génital pofés located on the coxa of .the fifth pair .
- o . ’ - : ‘v-’l - .
of pereigpods.: - . - '

L]
e

— - - .
4 * The petasma .or copulatfbe organ is between the first pair

of_p!éopods“‘Between the second pair of pleopods there is a |

modification of thé‘endopoditeé_knoyn as appendices masculinae.

THe function of this strugtufe is to help in the transference of
.the spefﬁatoE::res (king, 1948, p. 257). Possibly, iﬁs.function
. L , o
is to expand the petasma from its base, or pgrforﬁ also as a support
r . - '] . - .

*
.

. . . . . -
- . P B
B & R )
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organ of the petésma.' King (i948. p. 257} and Chrdénas-(1952,

- op. 42), in stud}iﬂg Penaeus stylirostris and P. setiferus mention

T that the function of the  terminal ampuliae is the formation of the
spermafophéres. Inlg;.riveti, as well as in X. krdxeri (Bokgés,
A “ ) ." 1947) the case is’Qiﬁferent, since. the spe;méiéphores are preséﬁt
" in thé vasa deferentia,. that is, anterior to the te:minal ampullge.
Theref;re, in tﬁis'c;se, thé tefminal‘ampullae'functién as |
; collectors.of spermatophores, and at the same time as the proddce;s
of the cementing substance;iﬁ vhich the spermatophores are aglutinaged_

-

- to impregnate the females.

In specimens pfeserved in formaldehyde, it is possible to
. , L
~ press-the terminal ampullae between the forefinger and the thumb
¢ - . o
to obtain a grecat quantity of spermatephores which are ejected

' throuéh the apterior part of the ampullae.

- . . ] . 4
'. .. Female Reproductive System _ (}'.
The female reproductive system is composed of ovaries,
oviducts with respective openings and the thelycum.. Ovaries are

" paired structures dorsally located in an anteroposterior axis.

4

Fach ovary has six lobules: the smallest found anferiorly guns:qver

the anterodorsal " part of the stomach; the mid section composed of

'*'foﬁr'larger lobules and bigger than the first but smaller, than the . .

posterior one which is located over phe‘intestine. The lateral

h

£4,
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* impregnated more than once in their life cycle.

I developed spematophoi-es‘.' Purthermore, it is possible that the males’

a diameter which varies bet;{en 0.1 and 0.2 pm. The size was - '

- =53-

“ )
lobules surround the:stomach. The ovary is surrounded in th‘é"'ﬁ_

*
-

cephalothoracic cavity to a degree -h.»y the hepatopancreas which *
may prov;ide protection. _ .

The thelycum is of the open type and has in its interior

‘two spermathecae (seminal receptacles or sperm sacs). Inside of . i

these, it is possibl‘e to see the sperrﬁatopho:;es clearly. Most of ©
the "time “the sperlﬁathecae_iwere full of spen'néltophores‘, almost in
equal quantities in both the left and right sides; so_mé shrimps

haying more-in- one *side than in the other. Empty spermathecae

were recorded also, but it is not knoﬁn if females can be

The size at first impregnation appéars to be att' approximately
13 mm carapace length (67 mm total length}. 1In X. kroyeri the

‘minimum length was reported tohave been at 20 mm carapacé length

(Borges, 1947) . i . - T i

Sexual Maturity

Males: In males, sexual maturity was found at approximately

15 mm ‘c'arapa‘ce length, and it wa's.;-:ossj.blg to distinguish well

do not impregnatethe females until-a larger size is reached..
o

The spex;matophores in X. riveti have an ovoidal form with

L4



o

unéﬂual. This was also found in those which were in the spérmaﬁhecae

. : N . '
of the impregnated fﬁ?ales; the spermatophores were visible to the

naked eye and had a whitish coloration inm fresh specimens, as well

- .
-
1 * .o

as in preserved specimens.

Females: Since femaéle gonads have maturation cycles, only
these were.anaiyzéd. The examination_of'the ovariés was done with .-
preéervéd specimens from the monﬁhly samples. 1In the analysis with -
a stereoscopic micras?cﬁe, three staées-of,cvarign matprity were\‘
distinguished: , | _
Immatures: flaccid ovary without well develbped

iobulés: ova up‘to‘b.15 me in &iamete;.
Maturing: ‘.Ovary, ﬁﬁre de&eloped than the.IAtter; !
. N -

translucid ova and between 0.15 and

0.25 in diameter..

Mature: ° Ovary -well developed;. it ‘occupied a-great
"¢ . part of .the cephalothoracic cavity_and it -
surrounded Ehe,stomach vwith its lobules.
f . h

Most of the ‘ova up to 0.25 mm in diameter.

'Size at First Sexual Maturlty

, In ordér‘to know the size at first sexual maturity, all

& . [y

the data of thé three recognized stages for the entire study'wére-
: . -



-65~

‘ graphed buﬁ.;howed no results.l The.Cummings:(lgﬁl) ﬁéfhod using
; rég;ession'llne was.eﬁployed, but did not give good resulfs..
Then, an analység was made ;ith graphs for each monthlyhsémple
showing that the:firsf sexual’nmturiE§ was ;eached at 17 mm caraﬁace
length (Bl mT total 1ength2. Borges ({1947) while studying the sexual .
a@turity 6f A kroxeri»;aid that the sﬁéciﬁens<with a carapace -

length less than 20 mm.weré juveniles..

Number of Spawnings per Year

[

Péreira, et al., {1968) during his studies of the population

dynamics of X. kroyeri,concluded the existence of two yearly

-

spawnings, or at least that' there must be two times in which the

spawnings were e intense.
'

In Table IT the monthly percentages of sexual

maturity in X. riveti are shown.

r

In order tojestimate thé"numbe¥ of spawnings per year, the,
. . . _
method proposed by Squires (1972, in press) was applied which
_consists in summing the m;nthly percentages éf‘maﬁure fémalgs aﬁd
dividing_by 100%, whiéh woﬁld give the number of ﬁonthé.required

"

= : ) . . ’

far 100% to spawn. Another method is to take the monthly average
- percentage and divide it jinto 100% to give the hpmber of months that

100% of the population spawns. This figure can be divided into’

12 months and this would give the number of times the population

. T . a .
would spawn during. a 12-month pericd.

P
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According to the method mentioned above, X. riveti spaﬂﬁs"

each 2,4 months, ot five times a year.
& . . N . .-
Parasitism

' . r - . I -
The examination of the incidence and number of parasites
was done for males and females in thé cephalothoracic region. _

" Most of the harasites were located in the hepatopdhcreas, in the

ovary and on the external wall of the stomach, respectively. a2t

The invéstigation showed that the "titi" sﬁrimp g?s"

parasitized mostly by procercoids of cestodes {(as many as 36 in one .

f'shrimﬁ was found). Larvae of nematcdes, cysts of protozoa and
capsules of sporozoa were found as well. In Table III the data per

cruige of the'total number found in each monthly samplé with

perpentaées is given. It seems that males éré'most sﬁsceptible to

iﬁfocfion than femaleg (Table III}. This appears to be the result
. . . i ﬂ LT - .
of some substance which would help to control the level of parasites

in the ovaries and/or in the hepatopancreas.’ A
. o o . _
For males as wéll as females the minimum size of'incidehce

is Between 14 and mm carapace length (71~ 75 mm total length}

.7 @
,(Fig. 18). In fem es, the rate of 1nﬁestatlon has a direct
. relatlonship to size, but in males,.although not entlrely clear, b
' } - - . - . )

-

'the relatlonshlpqﬁeems to be the 1nverso

-
1

P E . \ .0 -t . -
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. . .
/ ) A . If it is Sﬁpposgd that when a spawning is combleted the
,nuhﬁer.of parasites'in the cephalothoraéic'regiqgfdecreasés, then

a1 . . ' o’
" it could be said-that a female which has reached 30 mm in carapace

.length il!? mm total “length) had made four spawnings_per year. If

the -abdve supposition is valid, then the life span of this species

-
=

could be one year. . , ) .
- Sy . B
[ - P s ' " .
In male as well as female "titi" shrimps it appears that

(-3

ﬁ;he periods in which the incidence of infestation is minimal-afe at

15, 17, 21, 24 and 26 mm carapace length (75, 82, 96, 107 and 114

me total length}. TIf it is further assumed that this éhrimp can rid-
. itself of parasites on moulting, then the males could moult Five
o . : o . -

times a year and females six or seven times.

Food and Feeding . -7 o

The stomach éonéénts of 1,309 shr imp were analyzed. The ; %
“titi" shrimp is car;ivorods (Table IG). The gfeafest.pqrcentage
- " F2§.2%) was crustacean residue, nexﬁ tubes ;f poléchaeta (23.3%),
theﬁ fe;ecypod kraghents'pgl.lil, and-6ﬂ5% was classified as B
“unidentified material”.. In all the 5tomach'contents there was'; .
pchenfage of this material pfeégnt, ‘Fine sand (Takle IV) isrnPt‘
to be cshfusea with the aforementioned "unidgﬁfified material”,
A total of 4.9% of théhstcmachs were eméty. bThese could not be
directl? related‘to_thé texLure_of the carapace (soft), a eondition.‘

which would indicate that the Shrimp had just moulted. Nematodes



o L
< i -
1 —* » .
L ¢ . R
_TABLE IV. Per. c;aﬁt'bf- Bifferent elements in stamach contents of X. riveti
’ t . - . ) .
Contents Found K 'No. of Stomachs - %
Crustacean residues 530 - '26.2
: Poiycha_eées 472 33.3
Pelecypod fragments _427_' | i 21,1
.Fine  sand I A 139 6.9
" Gastropods v - 84 4.1
. - - ” .l o .
Amphipods : 36. 1,8
Wood and veget_abie fibers - -27 - 1.3
" Ostracods 22 1.1
¥ ’ I . . .‘_' " '
i . Foraminiferans: ) 18 . Q.9
scales ‘ L A7 . 0.8
Eggs (unidentified) - B " 1o s L. 0.5,
"-Scaphopods : :%’ . 7 ' -. T 0.3
. ] . ﬁ-%. -, : - k . - .
- Coelenterates - ' 3 - . ., 041
. i . ,“I' N -%r - - . o ) .'.‘:'1:-—."
;7 - Nematodes _ 2 . o
" . Unidentified material . 132 6.5
- "Emipt:y_ stomachs 99 - 4:9
= - n .

-T9- -
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a bivalve (Baroma, MS 1973}, while that of- the "titi" shrimp ate
’ - T : ) ’ ot

crustabeans._ From.the above information it could be inferred that'
' ’ ) . .

there\is'lfttlg iﬁterspecific cbmﬁetition for food between these
N . . ¥

populafions. Also, it is difficult to determine if cannibalism ‘or. .

] ﬁredation occurs between them because of the diffidulty of

-
Ll

T identifying contents in the stomachs. A great variety of fishes
’ e et . 2 —— '

are captured together with the "titi" shrimp. The more represeﬁfative

in %rderHOf relative importance are the following:

L' B "
Vernacular name  (Spanish} . © . sclentific QERB\\
. . . ‘ ‘ —

Barbeta blanca f;‘ . . fol&nemus app;oximans. o
- K -Barbeéa amarilla i _ : - Polynemus opercularis :_}-
:'- L ~ Nato L ‘ 5 Sciades troschelli :
’ ;;_blffh\\\- . Pelada : - . F- - gxgoécién sp- h :
’ o . ~ Botellona ‘ o : Henticirrﬁus éanamensis
Cajéro : - i‘. v ‘E’i- " Larimus épl . |
Sierra | o : o 'Sdcmber;mofuh éierrg
Bocon : ‘ - -‘2 ST ‘Nebris occidentalis
Pafgd lunarejo. 3_ . ' : f ﬂutjanu§ gugtétds
- - : ' - ' C a - | -

- bespite the scarcity of data on-stomach contents of the'se

fish species (except the "qieﬁra“ Scomberomorus sierra, which is
/.J —~known not to be a shrimb predator; Artunduaga, personél cpmmunicétidn},"
. . it is assumed that some are predators because ‘they-are carnivorous ahd -

"\ : - “ . "
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-

i

.. other -ggctions.

-

-
. Structure

a'r'e Bympatric with the commerqial shrimps. 'However, i.f..they'aré

a v

predators, the effect on mortal:.ty could not be, as much as f:Lsh:Lng.

. X ,a.
-
-

+ Other points related to ecology are discussed under. -

Pog'ulation~ ) Cs N :(, : e

. Sexual Ratio . L
. ; : . ? S . R R
. In X. riveti the sexual ratio varied monthly. The lowest

. x . A
va%ue {13% males), was obtained ip October, south of Buenaventura,

+

and ohe{ value of 52% males was mcorzfed in the same zone in January,

e

"

. . . J ‘ _
samples aboard the M/V "Cecique" the samples Yere not random for

A

-__._________.___.____- * - ) ' .
1970. The mean value was 36% males (Table V). y i
. , = I ' - e - i
o' Sexual ratio is biased by two causes: first, in the earliest

L} .
- '

small ;sizes:-- second, due to females being.bigger than males the net

selects more females., « ° Lo : . oo

S T . . ° . kS . . B «
2 q . ' )
Distributign . . .
- O L . o s
’ . Ldcal’ Geograph:!}i tributidn o L. e
. The dlstrlbutz.on raﬁgé of the "tltl" shrimp. in the JPaeific
I.. [N . " -
coast of Colombia is between Bahla Humboldt and Cabo PLangla'E’Es. hp
‘ i e T

annual resume of the catches per area with some hydrographlc daba

- . . L] . '“
35 shown in the tables. T & e
L] . - .
1 - b . N - ¢ N L :.’"

L]
-

North of ‘Buenaventura . . . o .
. - o .
! The followmg was the order of catch Rer hour of the "titi"

P 1.

’ sh.rlrnp’ in the areas north of _Bu‘enaventura {except the Catripe.area) :
. . . o . '- + K .

Lw ’ o o

v ’ . v
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v . 7
] ‘ _‘ .
}"i‘
; _ - . - )
TABLE V. Sex ratioc of _x_. rivet:.i. north and south of Buenaventura )
] ] ~ . . : - - N
" ‘Cruise’ ﬁZieif-; : E'::r?lalzi Total _‘_” . ‘biixm:ﬁ? .
' T of total)
: ‘ —&—
" 6901 -,So_uth.- 106 235 ®341 32,
6902 — North 247 - TS © 663 , . 177
6903 - South . - 271 . .- .41; " 682 : -,';_146_ D
6904 - North " 286 ) .;41';_ - 7'03; ‘ .
6905 - South-  _ 215. r 499 714 el 305
6906 - North 308 N 334 - 642 TR
6907 — South "gio. ) 751 . " 961 22
6908 - Npr‘t‘ﬁ 610 . ‘e_.é.o_. | 1,240 - a0
* 6909 - South’ 98 630 738" 3 )
6910 - North 205 ‘519. 724 w
6911 ~ south. 243 a™ 657 " 37
'-?601 I-'_"s.:'adth ) ‘361 . 334 - 695 T sz
7001 ~ North '\ 200 3'09 - sQ ! .39,
: - n :

Y
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-per area found during'the time qf-sampling_was: Tamaco 42.0 kg/h), o

"Coco (7.9 kg/h).ana Cdbo Manglares (0.8 kg/h) (Table'VII). °

> | . . d
67— ) R r. . f ’
~ _ ‘- Sy _

-

‘Nugui (39.9 kg/h), Pizarre (24.9 kg/h), Juanchaco (17.3 kg/h).

i

Togorcama (15.0 kg/h}, Bahia ‘Humboldt {3.2 kg/h} and Cupica (0.9
kg/h). The avereige.: catch per unit of effort was 17.6 kg/h and the
. " I v \ b

average temperature of the surface_'wa_\ter'was 27.5% (Table VI)

(Squires, et al., 1970 and :1971).
R 4 .

4 %

South of Buenaventura

§ .- S ' ; .
‘' The average catch per unit of effort was less tHan in the

northern zone (12.4 kg/f) .,. This figqure _is reduced to 9.2 kg/h if '

2 one’:ho‘ur trawl of 220:kg made in the: San Juan area is not taken

into accouht. S

f - ) .
To explain the areas with greater .productivity, the data = !

for the Timbiqui area was also not incguded. . o B

r . . ..' ’ l, .
. ,
1

In the zone-south of Buenaventura, the rate of prdductién

Na}(a {10.6 kg/f) , Tortugas (8.4 kg/h), San" Juan (B.0 kg/h)' , Punta’

_ . ‘ 2 > L

Bathymetnic Distributior of Juveniles-and Adults
I . . - . : J "I
'Taking. into consideration that-individuals with a carapace °

] + .

length up to. 18 mm are juvenilés; the bathymetric distribution of ,
. e LT . - .

juveniles and adults has been camparedtbased on.measurements frop

] ’ i

the subsambles:
. A .
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L EABLEHﬂI. Some charactefistica of shrlmp process1ng planta 1ocatad on the Pacific COast :
e - of cx»lo:mba.a, 1.97}. . ] R :
. 3 i " ' -
> - . - N " 'r:"
_ Name of . - . ‘Location = . 'Date ° . Capacity (1b) . - "Personal
"' Ccompany T < - 'fgunded’ |, Store and/or. - Adm:l.n:l.st.ra.toi-a Workers
s ) s - . ! . ] : freeza L , .

A la'éapésca' ST Buenaventura = . T1968' - '12B.000 . 7 393 -
. "!"‘d ! |.._. - - ) . N * . LY '._. . .‘ - ) - . .. - . o - ‘ o . . .
. Arlibia = " T { . 7 i 717.000 . - . v L e

oL mmpesca- c . . o 1ee0 . . T 3 s

Pesquerfs del Fac. . . * - o . " 1958° -  -120.000 - Loy
P.eaql-!e.l';os-lrr;idoa.' . 1953 S '._1do.§qo. _ SO e

‘Ta Polar . . A 1966 . '_'1-50-°°° e T
. _ ]‘ae:;mad‘n':- AER Tu_rqaca' e . .1_49‘63 " 90I.oaa S - E B I'O‘C_I )

. ¢ Redmar - .. Guapi.- .  -.1970 . .. o . S0 eo
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‘shrimps .are abundant. .

‘ abundaht r'ains t:hrougholit the entire year-. ‘Over these waters,

.
. . e
N - . -
. -
) )
= - 1 -
A
» u
. . . . * ¢
P . . ’ . AP N . . )
. .- . . =77- . .
! - . . o ' o
f . .. - ) ' 4% ’ . —

i

The crews (Some are fc;reignei's_} , consist of a captain, *
an engineer, a.cook and two or ‘three fishermen.’ Pi:equelitly,‘thg

engir_:eé:.: and the cook join in the handling of the catch when the

yoor ' - . . . u B .
. - . ] . s e

f B

he doublt ridged otter trawl has.been used from 1957 to

the-»p sent time. Besides i_:hése trawls,q’ig_tr.y net known locally - .
' \ . : s - ’ " . .r'- - I
as "changa" is used; the try net'is put into the water for about .
. . i
. - N

-
’ F

i$ positive in capturing shrimps, a haul with the complete gear for

. 1

. . - N N Lo
a period of 2 hours or more is'made. The fishing is usually done

The Pacifjc. waters nfar the shoreline support climatic‘:‘ ’

- .
T L]

‘conditions of tﬁg. equatorial type: temperatures aver 250(:, and

L ]

= "durmg a. 9 month period, the wlnds are predom1nately south and

15 minutes in an ‘area which is beliéved.to have shrimp, I} the try . -

-,

during ‘the day tJ.me but 'in some zone:.s, such as Ghe Tortugas area,_ '
N d:uz;nal and nocturnal operatlo:s are copducted ‘., o
- ¢ - ‘ ) N . ’
= ‘ .Physical_Chaltracter—istiqcs o;f the Coast - ‘: . Vo
) o . 'I;he.’Colqmbian Paci’l‘gic _coas1;.‘is l,..30q ﬁp"m 1i=_l-ng~tp frlom .
‘ the Pahamania:-; to the Ecuadorean border.. The Pa_.CifiC- ,wa;ter‘J_hec_l‘ has "
' _{}“ T ”an'arez;‘l of 77.446 k'.rrl2 dnd J.s formed l'ay_kmiagyf-rivers :Jf» éhér:t len;gnh
a2 . . " . a " A .
’ (Acevedo, 1967). - R L ' | ]
* - R ot LS

southwest.‘ The sgrface' saJ,ini_ty i§ low due‘to local prgcipitatipg’;'
ag"well ag .river drainag (Acevedo,’ 1967) . oo~ . L Yoro
= b . * - I; ’ LS N . 3 i ° M i ) C - ". ;

o s e R - s
L} i 1 ’ -

* - > ..- - / ., - N -.‘ .

1 - [ . | ' s v - .
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soutth of Isla Gorgona or to a length of about .90 miles. Another
shelf area north of Buenaventura is about 70 miles long and 10 miTes' -

. . » . ’ L] ’ »
wide and extends between Cabo Corrientes and Punta Charambira'.. Both

s N - [}
r

sﬁel{ areas and tﬁe Ehsenada de Tuﬁ?co to the south cqnstitute theﬂ

_shrimp fishing grounds of the coast. On these eﬁrimp fishing

f . oo oo .
grounds the level bottom is of soft mud or mud and sand.f In-the

. regions mear the lerger‘land_projections such as just south of Punta

L

Charambira and just south of Punta' Guascama the shelf is narrey‘and

the bottom frequently uneven. North of Cabo Corrientes the coast is

-

sigh and hilly with occa51ona1 cl;ffs and the coastal shelf is very

. Shrimp Processing

L - . o2
narrow and occasionally rocky.'

!

’

+ At present tHe shri P companies of this coast exbort.the

"titi” shrimp as well as the "langostino® or "white" shrimp., The
T e . . N *

"titi" shrimp is exported pEeI?d and deveined in 5-pound plastic
- . S 3

bags. Spme companies pack it in 5-pound waxed boxes using the,

LI

folldyéng classification: ‘special,*requlaf and large.
Cl : - ' o

-
"Titi" shrimp are peeled and deveined by hand by female

laborers, using a wooden punch The punchris inserted into, the

—
headless shrlmp (the "tali“) at the dorsal anterlor portlon, thrustxng
Roster;orly and upward thereby sllttlng the sheli and removing the

1ntestine and ovary.r931due, if the - shrlmp is a- female (Fig. 19).‘

Then the shrimps are washed with fresh water, in galvanlzed wire
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" ‘sieves and classified by size mechanically or manually. By these

pfocedureS'the shrinp lose, up fg:30 or 35% of tﬁéir totai tail
w» L - .- -
' weight (Table XIIT).: Shrimp with an.inferioé_qgalitx (iJe., brokeﬁ&
v"are procesécd-in ; different ﬁann;r and sold for nationalf
consumpt%gﬁ. 'Thege are known as "precookeqh shrimpi The ita;%s""

are cooked in aluminium pajls with two 'pounds of salt.(NaCl) to.
' 40 pounds of "titi" (0.05 g/lb}. It is boiled for 10 to 15 minutes,
then deveined and peeled. The final product is backed in one~pound

plastic°baqs'and frozen. . Sometimeg‘the precocked shrihplige sun .

dried and packed in plastic bags.

E

W

Monthly Landings and Recruitmen .
- e [ ] L)

¥ ) .
With a four year average, from thé.monthiy commercial

E
-

. landings, a graph was made in order to know the ‘abundance of the
N - Je N - ' L ! ' .

"titl" shrimp through the calendar year. The shrimp showed two
- . .o : ' .

periods of maximum,abundaqce between November and December, and

moe

.

between Febrﬁazy qE&JJply {Fig. 20). The months with minimum landings

were January, August and October. T .
; . . . * B n = - *

In the same graph thd. percentage of recruits, that is, -7

t

. SPdcimens~up/to 18 mm carapace length obtaiged from the measurements

.of the samples taken abroad the MV “Caciéue“_in,lQBQl was included. .

L3 0 -
‘ K . "

Although the picture is.nqt very ciea;, there SBEMSitO be four

periods of gecruitment, being .the most significant .in October (Fij;n
20). In the graph-it is also observed that therq.is a negative

cgrrelation between the average monthly lqndiﬁds-and the periodé of

recruitment. * ‘ o s o

i
L -]
El
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-'.-mﬂg-‘ XiII;-: Loss of “"'ﬂigh‘t in 2titi" shrimp lf.-“rivgg'i';t}ircmgh the process of - - -
a -’ peeling and deveining: . N A
' ‘ - . N Lk

\ . .

.- - Tails : Welght ~© . - pealed.and - . ¢ Weight 108
No.. .- - of tails LT '~ .deveined s ) L%
. g "7 weight of tails Lo el

, — L
85 R - 500 _ S ‘i-,ﬁtf 35 . __‘_‘:'.- , ';-25,.'
82 1u'” qool o | _;'f~ 3715 . - o 25
SR | 85 " o 500" o -_'l'," _. _ :3i5. ' ;,: L 25

79: '-'.- - -* . 8500. . ] . . 375 - P . 25 " . -
S L o ) . % - S L L

90 -’ | LN '_ ‘. - - 500 . ' . I. '(\‘- = | - -" 375 | L ) ' - ] .. 25 -.

=

g0 . . 800 .« . - - 408 ol 20

100 "J;T‘ﬁ ..'i- 500" e T 375 L 2
cleT - - 500 .J' - 380 hf::.j _‘ - 30.
:iOO‘Q; e f‘i_: 5oo;-|‘ L ’{' ';'=t§so ‘ _? ; | ’ ”‘ 30

Wlez ot T S0 e 380 T L
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. Annual Landings - e : Q

'
.- ’ .

The annual landlngs of the "titi" shrmp have 1ncreased
&

,censldera.bly from 1958 -a, yeaz* m which were reported about 8,000

tail-pounds up to 2 727 000. in 1971 at Buenaventura (Table XIV).

e . . ' 'lo‘ ' B

]
[

" In 'I'umaco, during the -last three ‘years tl{e 1'andings wére’

l:.ttle ébove- half a-million pounds and the same oc:curred in Guap:.
= P """—-— .

"durlng 1971 (Table xiv)a. .

i "

For the whole Pacific Coast 3,834, 000 tail-—pounds were

'landed in 1971. The great ingrease in 1and1ngs for the most part

was due to the cbmpanles not process:.ng this shrimp before 1969 .

"1969 the companies obllged captaing to land all the captures._

: L : . . i
"Total Effort ) Co : .

per month, and spent 13.5 days ;'_:er trip.

‘trips a .mont‘h, on the average, for Guapi and Tumaco, respectively.

‘o

bé‘cauae of low pr:.ces in the internatlonal ma.'r:ket However, from
\

0." - 'E

. Before 1966 some of these shrimp had been 1anded at the companies
; 3

¢ »

and gthers were discarded at sea. . o S ' ’

- -
1

"The vessels which landed the shrimps in Buenaventura fished

-along the whole cpast and made, on a three - year average',’ 1.7 trips

-

The vessle which operated ‘from Tumaco or Guapi" made daily

.

trips wibt a duration of ten-effective hours of fishing and 13 to 15

- .

13
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- TABLE Xxv. Tot.al landings; total effort and catch per unit of: effort of "eigdi® shrimp . e
of the Pacific coast of Cg¢lambia. , - S
- - - Unit: 1000 1b. S T
- N TOTAL EFFORT . _ CATCH PER FISHING EFFORT
- ‘Total, "' '  No.of No. of No. of i Catgh/_. . Catch/trip..
Year Landings Vasgel-months trips jours - Vessel-month . 1b.
: Tail-lb. . ) - X - 1b. )
. . K, o - " . /_’S ) & -:'.". r;;_‘;_:'g ‘
. loea 700.1¢ 7 888 - 1,417 307,507 - 788 494
’ o - l - . - ,-"“ e o
“1969 ., 1,727,7 1,083 1,801 -- 393,876 ° 1,595 ,;:,sv- 914
f . . ) ] - - i . - . - .. . e ) . ) ‘ .
. 1980 2,847.5 "-1,328 - 1,908 . 382,597  ~  ° 2,144 1,492
- 1971 3,433.6 - 1,288 2,038 391,430 . 2,976 1,881
. ‘ r/_ LN ' . - )
: L8 ﬁ*‘ IO >
. - » ' T 7 )
o
- ' )
w- . "‘ ¢ . . LI . E

Y

vV

-—Le-



1

TCH (tdl“Pounds xi0%)
8
S

T?A

-
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o 20007
g
-
o
[
1000

3 Cu*ch /vessal-mmth
. - e T

Total. cotch

o

" N of vessels—-month -

4

* F1000

1968 - i%9

Y EARS

1970

o7

" N° OF VESSELS - MONTH

- 2000

Hiogor

o

CATCH/ VESSEL~MONTH (tait - pounds )

FIG. 21. Total catch par veuel-month and total fiahing effort
{number of vessel -months) for “titi”® ‘shrimp '
Xiphopenaeus riveti, 1968-1371

v
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. DESEUSSIQN AND CONCLUSIONS . - - -
Morphology o _ o : y

"-" Burkenroad {op. cit.Y in studying X. krr.iz'eri made ‘scme
morphological com'pa;isons of sme'specil?ens from Léuisiana and

Brazil ssocks.- He also compared X. krogerl with x. r:l.vetl ffom

LN

the west coast of Pané:i‘la. EH«a conplu‘ded that X. riveti is ‘a varietal

- - 1

" form of. the single species of the genus. Rioja (l::)p.. cit.) doing *
. ! * * -'

" .

studies on secondary sexual characteristids of X. rivetf considered

it to be a su_l:;speci.es and némed‘it;.&_ kroyeri riveti Bouvier, .

" Further work wil}’_have to be done to definitely distinguish
X rivetirfror'n X. ]-Frozeri._ Fc')r'_the purposes of this‘pape:;‘., howe\?er!

X. riveti has been-treated as a separate "speciqé.

B

Length and Weight Relationships

! “

,MSJ;_es shoged a greater ir{cr_easga in total length, total weight .

and tail weight in comparison with females of the same caxapace

. ) ) ¢ o
length. Females instead increaséd more.in total weight-tail weight -
= : C OLal weLgh -,

relationship than males after 2.5 g in tail weight.

%

In total welght -total length relatlonshlp, malewelghed

more than females up to 98 mm Qn total length and a,f:l:er this’ length

-]

- the sﬂ:uatmri was éhe reverse. . This change could be due to 1nCJ.'Ea.SEa e "

in ovary weiglrl:_s._ But, in a'll-evénts, femaJ.es grew larger than . -

v

+
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R T}}e'est ation of‘ 27 months.to reach the maximum length © = . .-
. does’ not mean that the shrimp cannot live longer. In anyegcase

) H ; . ) ’ : -, - ' . +
" there cduld be rare cases -of this because t}ie fishing preasure is, - "}

Length 'Frequen'c'y Didtributions
' males and females north and south of Buenaventura, J.hwas not ) )

., to the fishing grounds. However, they perm:.tted growth of Eemale _— :

'was an imdication that groinrl;h is rapid, or otherwise recruitinent

- . . o T
. . LY . _ i

’I‘he est.unatz.on of . growth in length of "tit"' Shrimp indicated B

as is. common, in wlld anmals, that-»dur:.ng the f:|.r5t months of 11fe Y

o - »

the effect, of the rate of growth wag more prominent than when it S

[} . L}
v ! . ,"' - s [N

s - -

was older.' . ‘ . P oo

' .
Ty . ' . - - . . . LI
P . S ' v - J o o .
e L : o ;

T - - . - ' - *

:

£,3'k.1.ng the‘ average s:.zee and :L,‘: does not permit sh.rimps to -grow to

larger smes. The effec‘t of flshlng presspre could be compensated - -
. ¢

. for, by the frequency o:‘. spawnlngs which are cons:.dered to be ‘high

f . R
- 1 . . -

in troPical waters. ST - . : . - i f

cay - - .

. rFrom total and carapacé length *frequency distributions for L » i

e

poss:Lble to -make-a clear est:.mat:l.on of - recmif&@%t of juvenile shr:.mps
@ , ; - ‘ .

sh.r:meé to: ba est:unatec'l s / Co . -', A : . : . . ‘/
e _ - e o
The length frequency distribubions were polymodal and it,‘lo

e N

'
*
r
w
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.. months, or five times a year because the average percentage of

T

ripe shrimp in each monthly sample wé%,re}atively high,
. - * ' s
. Parasitism : L ~ -

- [3
’

*  As Cestoda parasites complete their life cycles by going ° T
. . t . , G
through. two or more host(s\it certain -periods of their lives, they
¢ . . o -

. have to-abandon their hosts and find another one. In the case of
- F Y v : . .

marine Cestoda, there are two ways of doing this: first being in
. b .

the prey .of birds or fi;ﬂgs, and second the parasites get free and

1

into the water if ecdysis or spawnings occur. In' X. riyeti at 15,
17, 21, 24 and 26 mm carapace lengthé it was found that the&-numbers

of parasites was minimum and the explanation for this minimal - e

incidence at those lengthé could be that spawnings or ecdysis had

f .

' L] & .
otcurred and carried away some of the parasites.

il 3

Food and feeding - o ' “u i\

-
-

Strong coﬁpefitidﬁ for food between different sPécies which ' Eﬁ"
m .occupy the sa’mg habii‘.at‘ seems not.to OCCI:.II in this ’species, or in '
. othér‘words, thé gpecies hgyéfa_differént niéhe.in the ecosystem

. . Rl ! .
under consideration. The niche is defined as "the nutritional role

of the animal in its ecosystem, that is, its relations to all the

v : . . R . !
food available to it.{(Weatherley, 1963). Barcna (MS 1972) in g:dying

¢

P. occidentalis demonstrated that the usual food eaten by this shrimp o
was pélecypods. " The "titi" and "white" shrimps were frequéntly‘

r

. 4
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) S <o 5. . : ' ., .
caught -together but this did not mean that they were sympatric in ;,

Y . .the stric&.peaning of the word. It is possible that these two

species go from .one place to .anothe/?.i’.n their searching for food
in small schools which'ar{e camposed ohly‘of one of the two species.

~

. Then, competition for food or space would not take place. The case

$ C seems* to be thdt- when the net 1s on the bottom, it takes a mixture
, . . . . . -
. of species from possibly different habitats. - ;

*a

Y sexual Ratio . . : ' :

" i ’ - A

The mdnthly varia.tioﬁn sexual ratio- observed fq'r "titi"
L% s . ' . " ! o \ ’ ¢ .
shrimps was possibly due to selectivity of the nel1:,r gince females
were*blgger than males, and-also due to changes in the populatipn
itself. - As females are said to move to, deeper waters in order to
lay their eggs, this fact could inflyence' the sex composition of

- [N

‘the population.' These movements, have to be cyclical and ‘i'nflu'enceEI

by hormonal factors or otheryise influencﬁéd by-changes in water

4 i . . - T . '

- conditioris such as temperature {movement of the thermocline} or -

t o, I . . - . ! . . : J"!I .".i
- salinity due to the runoff from the rivers. -

- ¢
. - .Local Geographic Distribution

P The differences between productivity from the differé}}t
fishing areas could be due to local ecological facters such ag
temporary lack of food and fmigratioﬁs to areas with poor fishing
L - . - '

bottoms and therefore the shrimp population was not available to

** ' the trawl.



. P . * .

Bathymetric Distributions
The variation in the concentration accofding to bathymetric

-dist}ibupion north and south of Buenaventura,(f}om 3.5 to 5.0

[ s Ll .
fathoms' porth and from 5.5 to 10 fathoms south} could possibly be

- ~

attributed to the fact that ‘in the northern zone it was impossible
L} ) * i ﬂ .
to fish near,ghe coast in some places due to.irrégularities in the

[

boteun and also to the na;rdwness of the continenfal platfqrﬁ:
.South,od Buenaventura, although the platform is wide,.itdis not all
fishable ‘and the shrimp vessel could not fish near the coest'(in

' water shailower than three fathoms). In any case, although the
Ipepulation seemed to be concentreted at ‘certain dep hs, it oould he,

) = 2.
that occasionally it spread out uniformly, for example, over a I

large area from less than two to ten fathoms deep.

)

The fact that the population was fished once at 20 and 30
. r oo . o
fathoms could indicate that a migration of the older individuals ~
to spawn in deeper water, or a change in the thermocllne,had occurred

which might have -permitted the shrlmps to go deeper and st111 in ggy
. water of high temperature, C - . . d_ :
~

Honthlx_Landihgs ' . o . . L

Variations in the monthly landings observed in the last

four years do not seem to be correlated with fisﬁing effort in any

year but with cyclieal;eecillations in the population itself. Due

to lack of precipitation data it was not possible to do ccﬁparisons

1
L4

between the two phenomena. : : L ¢

.

L3
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