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A new species of Iodotropheus
(Teleostei: Cichlidae)
from Lake Malawi, Africa

Jay R. Stauffer, Jr. *

Indotrophews declivitas, new species, is described from Boadzulu Island, Lake Malawi, Africa. lodofropheus sprengerae,
the type species of lodatrophess, was based solely on aquarium-raised specimens thought to have originated from
brood stock collected from Boadzulu Island. Subsequently, [ stuartgranti was described from the eastern shore of
Lake Malawi near the Mozambique border. Analysis of the morphometricand meristic data, however, demonstrate
that the type series of 1. sprengerae is phenotypically more similar to wild-caught specimens from Chinyankwazi and
Chinyamwezi islands than it is to wild-caught specimens from Boadzulu Island. The new species is distinguishable
from the type series of I sprengerae, wild-caught specimens from Chinyankwazi and Chinyamwezi islands, and
from the type series of L shuarfgranti based on shape, oral dentition, and pharyngeal-bone dentition.

Introduction

All of the haplochromine rock-dwelling cichlids
inhabiting Lake Malawi are endemic; moreover,
many of these fishes are restricted to solitary is-
lands or isolated rock outcroppings (Stauffer,
1988; Stauffer & Boltz, 1989). lodotrapheus Oliver
& Loiselle (type species: lodotropheus sprengerae
Oliver & Loiselle} was described as a monotypic
genus based on the examination of aquarium-
raised specimens (Oliver & Loiselle, 1972). Sub-
sequently, I. stuartgranti Konings was described
based on specimens from the eastern shore of
Lake Malawi between the mouth of the Nsinje
River and the Mozambique border (Konings,
1990a). Oliver & Loiselle {1972) reported that
[. sprengerae was known only from Boadzulu

Island, but Ribbink et al. (1983) expanded its
known range to include Chinyamwezi and Chin-
yankwazi islands.

Chinyankwazi (Fig. 1} and Chinyamwezi is-
lands are separated by a few kilometers, but
Boadzulu Island is located more than 100 km
south of these two islands. Because of the high
degree of endemism assaciated with the islands
in the southeast arm of Lake Malawi, I thought it
unusual that populations of a single species
would be separated by such distances and not
occur at any intervening locations. I initially
postulated that the distribution of this species
could represent relict populations of a more ex-
pansive species. Thus, a more detailed examina-
tion of these disjunct populations of the putative
I. sprengerac was initiated. The purpose of this
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Fig. 1. Chinyankwazi Island located in the southeast arm of Lake Malawi.

paper is to describe a new species of lodotropheus
from Boadzulu Island, redescribe 1. sprengerae
from wild-caught specimens from Chinyankwa-
zi and Chinyamwezi islands, and provide an
artificial key to lodotrophens.

Methods and Materials

Fishes were collected by chasing them into a mo-
nofilament net (7 m = 1 m = L0 cm mesh) while
SCUBA diving. Standard length (5L} is used
throughout. External counts and measurements
follow Barel et al. (1977) and Stauffer (1991). The
posterior simple ray of the anal fin, if present,
was not counted, because it shared the same
ptervgiophore as the last fully developed ray.
Morphometric characters were measured with
dial calipers that were interfaced with a personal
computer. Except for gill-raker counts, which
were recorded from the right side, all counts and
measurements were made on the left side of
the fish. Pored scales in the lower lateral-line,
which overlapped with pored scales in the upper
lateral-line were not counted. The upper pharyn-
geal bones of the holotype and 10 paratypes

were dissected and the teeth counted as follows:
a) number in the dorsal/ posterior row left of the
median suture; b) number along the left side
parallel and adjacent to the median suture; and
c) number of transverse rows with the posterior-
most tooth adjacent to the median suture count-
ed as the first row. Additionally, 14 measure-
ments on each pharyngeal bone were recorded
(Fig. 20.

Fishes were collected from Boadzulu (147115
35%07'E), Chinyamwezi (13°56'5 35°00'E), and
Chinyankwazi (13°53'5 35°00°E) islands. These
specimens were compared to most of the type
material of I. sprengerae (BMNH 1971.9.8:5, 1971,
9.8:6-8, USNM 207013, 207015) and the type
material of I stneartgranti (BMNH 1990.4,9:35-44).
Differences in body shape were analyzed using
sheared principal component analysis (SPCA) of
the morphometric data (Humphries et al., 1981;
Bookstein et al.,, 1985). Pectoral-fin length and
pelvic-fin length were not included in the analy-
sis, because these measurements are dependent
on the reproductive stage of the fish, Dorsal-fin
base length and lower jaw length were not in-
cluded because the data were not available for all
populations. Meristic data were analyzed using

Stauffer: Mew species of lndofrophens
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Fig. 2. Schematic representation of the lower pharyngeal bone, showing the measurements that were recorded.
Shaded area denotes dentigerous portion of the bone.
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Fig. 3. Plot of individual sheared second principal component scores {morphometric data) and first principal
component scotes (meristic data) of body morphology of lodetrophens species, I declivitas (Boadzulu Island pop-

ulation), wild-caught I. sprengerae {Chinyankwazi and Chinyamwezi islands), type series of [ sprengerar, and type
series of I stuartgranti,
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principal component analysis (PCA). Shape of
the lower pharyngeal bones was analvzed using
a sheared principal component analysis and
tooth formula on the lower pharyngeal bones
was examined using principal component anal-
ysis. The correlation matrix was factored in all
principal components analysis of meristic data,

while the covariance matrix was factored in the
calculation of all sheared principal components
of the morphometric data. Differences among
populations were illustrated by plotting the
sheared second principal component of the mor-
phometric data against the first principal compo-
nent of the meristic data (Stauffer & Hert, 1992).

Table 1. Morphometric and meristic characters of lodofropheus declivitas (n=30). Mean, standard deviation and

range includes holotype,

holotype mean standard dev. range
Standard length, mm 637 3493 3.6 A0.6-65.1
Head length, mm M3 20.0 11 17.3-215
Percents of standard length
Head length 334 37 09 31.6-35.6
Snout to dorsal-fin origin 6.0 3ve 21 335421
Snout to pelvic-fin origin 40.1 393 1.6 35.3-41.7
Caudal-peduncle length 129 138 1.2 11.0-16.0
Least caudal-peduncle depth 12.5 127 0.5 11.8-13.7
Pectoral-fin length 253 258 1.8 232323
Pelvic-fin length 35.2 329 4.5 24,4450
Dorsal-fin base length 63,0 61.1 23 56.4-66.3
Anterior dorsal to anterior anal 50.4 53.2 21 48.8-59.0
Posterior dorsal to posterior anal 15.4 16.0 0.8 147176
Anterior dorsal to posterior anal 66,2 4.5 2.0 3%.7-68.8
Posterior dorsal to anterior anal e 30.8 1.2 28.6-33.7
Posterior dorsal to ventral caudal 159 17.3 11 15.3-20.2
Posterior anal to dorsal caudal 18.5 195 IA) 17.9-21.0
Anterior dorsal to pelvic-fin origin ara 74 18 338417
Posterior dorsal to pelvie-fin origin 56.3 56.6 1.5 33.2-59.6
Percents of head length
Horizontal eve diameter 7 3 1.4 26.7-36.3
Wertical eve diameter .z 322 14 31-37.0
Snout length 328 334 21 30-383
Postorbital head length 4.4 40.6 1.5 37.6-44.4
Preorbital depth 19.2 18.1 1.2 15.7-20.4
Lower-jaw length 40.0 36 22 29 3-40.0
Cheek depth 370 332 19 25.4-37.101
Head depth 915 975 4.6 86.7-105.0
Counts holotype mode % freq. range
Lateral-line scales 31 3 633 29-32
Pored scales posterior to lateral line 0 2 0.7 -3
Scale rows on cheek 3 3 L0 34
Dorsal-fin spines 17 17 4467 15-18
Dworsal-fin rays 9 9 6.0 8-10
Anal-fin rays 7 7 56.7 67
Pectoral-fin rays 13 13 B0 13-14
Gill rakers on first ceratobranchial B 8 70.0 7-10
Gill rakers on first epibranchial 2 2 86.7 2-3
Teeth in outer row of left lower jaw f f 533 5-9
Teeth rows on upper 3/0 4.0 fll0 34
Teeth rows on lower jaw d 4.0 56.7 34

Stauffer: New species of Iodotroplieus
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Fig. 4. lodofropheus declivitas, PSU 2723, 63.F mm 5L, from Boadzulu Island, Lake Malawi.

A MANOVA was used to determine if the clus-
ters formed by the minimum polygons of the
PCA scores of each population were significant-
ly different {p<0.05}. Institutional abbreviations
follow Leviton et al, (1985), except where noted,

Results

A plot of the second sheared principal compo-
nent (morphometric data) against the first prin-
cipal component (meristic data) demonstrated
that the cluster formed by the data for [, stuart-
granti did not overlap with those formed by data
from the other populations (Fig. 3). The cluster
tormed by the Chinvamwezi and Chinyvankwazi
islands” populations overlapped slightly with
that formed by the Boadzulu Island’s popu-
lation. A multivariate analysis of variance
(MANOWVA) indicated that these two clusters
formed by the minimum polygons of the PCA
scores were significantly different from each oth-
er (p=0.05). The data for the cluster of the type
series of I. spresgeras were more closely aligned
with the cluster formed by the Chinvamiwezi
and Chinyankwazi islands’ populations and not
the population from Boadzulu Island; thus [ con-
cluded that the population inhabiting Boadzulu
[sland represented a new species, which is clear-
ly distinct from both 1. sprengerac and 1 stuart-
granti.

Ichthyol. Explor. Freshwaters, Vol 5, Mo 4
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Fig. 5. Lower pharyngeal bone of the type specimen of
fodotroptens declivitas, PSU 2723,

lodotrophens declivitas, new species
(Fiz. 4)

fodolrophens sprengerae, Ribbink et al, 1983 241
{in part); Konings, 1990b: 270 (in part),

Holotype. PSU 2723, adult male, 63.7 mm, Bo-
adzulu Island, Lake Malawi, Africa, 2-4 m, 1991
{Figs. 4 and 5).

Paratypes. PSU 2725, 15 (56.6-64.1 mm); USNM
3316949, 9 (54.3-63.7 mm); MFU & (Malawi Fisher-
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Fig. 6. lodolropheus declivites at Boadzulu Island.

ies Unit), 5 (58.0-64.1 mm); 21 males and 8 fe-
males, data as for holotype,

Diagnosis. The rust color and the presence of a
frenum in some of the largest specimens clearly
place this cichlid in the genus Jodotrophens. lodo-
tropheus declivitas is delimited by its acutely slop-
ing head (Fig. 4). The presence of 5-9 {(mode=6)
teeth in the outer row of the left lower jaw of
lodotropheus declivilas distinguishes it from [, stu-
artgranti, which has 8-10 {mode=19). The greater
number of teeth on the lower pharyngeal bone of
1. declivitas distinguishes it from [ sprengerae; in
the posterior row, 15-20 versus 12-16; median
row, 8-13 versus 7-9: and the transverse row, 7-9
versus 5-6.

Description. Jaws isognathous (Fig. 4); teeth on
jaws in 3-4 rows; majority of teeth in outer rows
bicuspid, those in inner rows tricuspid; 6 teeth in
outer row of left lower jaw of holotype, 5-9 in
paratypes. Dorsal fin with 17 spines in the holo-
type and 15-18 in paratypes; dorsal-fin rays 9 in
holotype and 8-10 in paratypes. Pectoral fins
with 13 rays in holotype and 13-14 in paratypes;

anal fin with 3 spines and 7 rays in holotype and
16 paratypes, with 3 spines and & rays in remain-
ing 12 paratypes; caudal fin emarginate (Fig. 4,
Table 1). Lower pharyngeal bone of holotype
triangular in outline (Fig. 5); pharyngeal teeth in
left posterior/dorsal row of holotype 20 (10 pa-
ratypes 15-20, those in left median row of holo-
type 13 (10 paratypes 8-13), and those in left
transverse row of holotype 9 (10 paratypes 7-9).
Scales along side ctenoid; holotype with 31
pored lateral-line scales, paratypes with 29-32;
pored scales posterior to hypural plate 0-3 (Ta-
ble 1), Twenty-six specimens, including holo-
type, with 3 scale rows on cheek, remaining 3
paratypes with 4. First gill arch with 7-10 gill
rakers on the ceratobranchial, 2-3 on the epibran-
chial, and 1 between the epibranchial and cerato-
branchial. Fifteen specimens, including the holo-
type, with only bicuspid teeth in the outer row of
the upper and lower jaws, 1 with only unicuspid
teeth, and 13 with both bicuspid and unicuspid
teeth. Although the holotype and 21 paratypes
exhibited no evidence of a frenum, three para-
types possessed a distinct frenum, and four pa-
ratypes had a partially developed frenum,

Stauffer: New species of Iodofropiens
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Fig. 7. lodotropheus sprengerae, PSU 2721, 706 mm 5L, from Chinyankwagzi Island, Lake Malawi.

Overall body coloration of males dark red/
brown dorsally fading to lighter rust color ven-
trally {Fig. 6); breeding males will sometimes
develop a blue hue laterally (see color photo in
Konings, 1990b: 283); majority of lateral scales
with purple spots; dorsal fin red /brown with
orange lappets and a blue membrane is present
in some specimens; caudal-fin rays red/brown,
membranes blue; anal fin red/brown with or-
ange edge distally and 2-3 yellow /orange ocelli;
pelvic fins brown with white leading edges with
some specimens having a thin black submargin-
al band. Head red/brown with a faint purple
opercular spot in some individuals. Females
colored similarly, but less intensely; ocelli absent
from anal fin of some females; when present,
they are pale yellow and located on distal por-
tion of the fin.

Distribution. lodotrophews declivilas appears to
be restricted to Boadzulu Island, and the imme-
diately surrounding rock reefs in the southeast
arm of Lake Malawi. This species was not ob-
served at other localities in numerous diving
expeditions throughout the southeast arm of
Lake Malawi over the past 10 years; howewver
Konings (1990b) reported a population at Maka-
kola Reef, which is located approximately 500
meters south of Boadzulu Island. Observations
by Oliver & Loiselle {1972} indicated that speci-

Ichthyol, Explor. Freshwaters, Vol 5, Mo, 4

mens of lodotrophens observed at Boadzulu Is-
land were most abundant at depths greater than
10 m; however, all of specimens reported herein
were captured at depths of 1-8 m.

Etymology. The name declivilas, from the Greek,
meaning ‘downward slope’, was chosen to re-
flect the acute sloping of the head of I declivitas
(Fig. 4 as compared to I. sprevigerae (Fig. 7); treat-
ed as a noun in apposition.

Iodotrophens sprengerae Oliver & Loiselle
(Fig_ 7)

Material examined. BMNH 1971.9.8:5 (holo-
typel, BMNH 1971.9.8:6-5 (3 paratypes), USNM
207013 (1 paratype), USNM 207015 (1 paratypel,
PSU 2722 (4 male specimens from Chinyamweszi
Island}, PSU 2720, PSU 2721, (21 specimens, 6
temales, 15 males) from Chinyankwazi Island}.

Description. The following description is based
on the wild-caught specimens. Jaws isognathous
(Fig. 71 teeth on jaws in 3-4 rows; majority of
teeth in outer rows unicuspid, those in innmer
rows tricuspid; 3-8 (mode=7) in the outer row of
left lower jaw {Table 2), Dorsal fins with 16-158
spines and 8-9 rays; anal fin with 3 spines and 6-8
rays; caudal fin emarginate (Fig, 7). Lower pha-



338

Table 2. Mean, standard deviation, and ra nge of morphometric and meristic characters of lodotrophens sprengerae.

type series (n=a) wild caught fishes (n=25)
aquaria-raised Chinyamwezi
& Chinyankwazi islands
mean standard  range mean standard  range
dev. dev.
Standard length, mm 646 156 44.3-T8.6 639 6.3 52.4-75.1
Head length, mm 207 451 14725 214 18 177245
Percents of standard length
Head length 322 1.1 L6337 334 1.0 31.6-35.5
Snout to dorsal-fin origin 341 0.8 332355 37T 1.6 4416
Snout to pelvic-fin origin B3 59 2759413 08 17 382438
Caudal-peduncle length 13.0 0.8 11.7-13.9 13.1 1.0 10.8-15.0
Least caudal-peduncle depth 126 0.6 11.7-132 137 ne 1L6-15.0
Pectoral-fin length 24.7 1.9 22.2-27.2 2535 1.7 21.4-28.6
Pelvic-fin length 258 44 18.2-29.6 ni3 4.0 24.0-39.2
Dorsal-fin base length N o N 61.0 149 55.7-63.7
Anterior dorsal to anterior anal 524 3z 45.1-55.7 527 24 47.5-55.6
Posterior dorsal to posterior anal 16.4 L1 15.3-17.9 166 1.1 14.5-18.9
Anterior dorsal to posterior anal 639 25 62.7-68.7 6d.5 1.9 .4-67.8
Posterior dorsal to anterior anal 31.8 1.4 30.4-34.3 31.5 1.3 29.0-34.0
Posterior dorsal to ventral caudal 172 07 16.3-183 17.1 0.8 15.7-18.6
Posterior anal to dorsal caudal 18.6 0.6 17.8-19.4 19.7 1.3 17.4-22.1
Anterior dorsal to pelvic-fin origin 334 19 30.9-35.8 36.3 24 H.8-40.1
Posterior dorsal to pelvic-fin origin 57.7 1.6 55.6-39.8 55.8 19 52.2-59.1
Percents of head length
Horizontal eyve diameter 283 1.2 27.0-299 309 1.4 28.0-33.7
Vertical eye diameter 282 1.7 25.6-30.6 ang 1.5 27.7-334
Snout length 39 249 3.6-38.8 336 28 28.9-40.6
Postorbital head length 455 1.7 43.147.0 41.0 1.2 38.8-45.3
Preorbital depth 192 30 15.0-22.8 19.2 1.6 16.5-21.4
Lower-jaw length - - - 353 24 30.0-40.7
Cheek depth 29.7 6.4 21.8-36.6 297 4.2 236359
Head depth 956 61  B68-1013 986 54 8551074
Counts mode % freq.  range mode % freq.  range
Lateral-line scales 3 66,7 30-32 30 3.0 29-32
Pored scales posterior to lateral line 1 6.7 0-1 1 0.0 0-2
Scale rows on cheek 4 83.3 34 3 56.0 34
Dorsal-fin spines 17 6.7 17-18 17 720 16-18
Dorsal-fin rays 9 6.7 8-49 9 52.0 89
Anal-fin rays 7 66.7 &7 & 6.0 68
Type Series (n=6)
Pectoral-fin rays 13 833 13-14 13 90.0 13-14
Gill rakers on first ceratobranchial ] 50.0 89 L] 40.0 74
Gill rakers on first epibranchial 2.0 100 2 2 840 1-3
Teeth in outer row of left lower jaw 8 A0 5-8 7 28.0 3-8
Teeth rows on upper jaw 30 100 3 3 92.0 34
Teeth rows on lower jaw 3.0 100 3 3 880 34

Stauffer: Mew species of ladetropheis



ryngeal bone of holotype triangular in outline
(Fig. 8); range of pharyngeal teeth of 10 speci-
mens fromChinyankwazi [sland in left posterior
row 12-16, left median row 7-9, and left trans-
verse row 5-6. The shape of the pharyngeal
bones of 10 [ sprengerae did not differ from the
shape of the pharyngeal bones of 10 [. declivitas
iTable 3); however the first principal component
of the tooth counts did delimit these bwo species
iFig. 9). The first factor score explained 50 % of
the observed variance with the variable loadings
of transverse teeth, posterior/dorsal teeth, and
median teeth being 0.59, 0,57 and 0.56 respec-
tively. Scales along side ctenoid with 29-32 later-
al line scales, 0-2 pored scales posterior to hy-
pural plate, and 3-4 scale rows on cheek. First gill
arch with 7-9 gill rakers on the ceratobranchial,
1-3 on epibranchial, and one between the epi-
branchial and ceratobranchial (Table 2). Thirteen
specimens with only unicuspid teeth in the outer
row of the upper and lower jaws, and 12 with
both unicuspid and bicuspid teeth. Eight indi-
viduals with no evidence of a frenum; 17 with
either a distinct frenum or a developing frenum.

Owverall body coloration of males rust/or-
ange with blue/purple markings. Dorsal fin
rust/orange proximally, distally purple/laven-
der; caudal-fin rays rust/orange; anal fin rust/
orange with 2 vellow /orange ocelli; pelvic fins
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Fig. 8. Lower pharyngeal bone of lodotropheus spren-
gerae, PSU 2721, 70.6 mm SL.

rust/orange with yellow edge. Head rust/or-
ange with a faint purple opercular spot in some
individuals. Females colored similarly, but not
as intensely; ocelli absent from anal fin of some
females; when present, they are pale vellow and
located on distal portion of the fin.

Distribution. [odotropheus sprengerae appears to
be restricted to the rock cutcroppings surround-
ing Chinyamwezi and Chinvankwazi islands.

Table 3. Mean, standard deviation, and range of pharyngeal tooth measurements for lodotrophers sprengerae and
fodotrophens declivibus. See Figure 2 for schematic of measurements.

Todotreptens spretgerie (n = 100

Indotraphens declivitus (n = 10)

measurements mean  standard dev. range mean  standard dev, range
M1 5.6 0.4 5.1-0.4 5.4 0ns 4.7-6.,5
M2 .2 0.3 5771 59 0.6 51-7.1
M3 i1 0.5 5.4-7.2 5.8 nz 4970
M4 29 0.3 2.7-3.2 29 0.3 2.4-3.3
M5 30 nz2 26-3.5 28 0.3 2.2-34
Ma 35 0.4 2.8-4.0 33 0.4 2h-40
M7 4.6 0.5 39-56 4.4 0.5 36-hd
Y E L& nz me-1.1 0 1 0.7-1.1
M9 1.0 o1 0.5-1.2 0w ol 0.8-1.1
MI10 44 0z 4.0-4.7 4.1 0.4 Jp-44
h11 43 03 3748 4.1 (4 3347
h12 4.4 03 4047 42 04 3.5-4.9
hM13 A2 05 4.5-6.2 5.0 e 4.1-6.0
14 53 4 4.9-6.1 52 5 4.3-6.1

[chthyol. Explor. Freshwaters, Vol 5, No. 4
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lodotropheus stuartgranti Konings
Material examined. BMNH 1990-4-9:35-44,

Description. Jaws isognathous (Table 4); teeth
on jaws in 3-4 rows; both unicuspid and bicuspid
teeth on outer rows, those in inner rows tricus-
pid; 8-10 (mode=9.0) teeth in the outer row of

left lower jaw. Konings (1990a) records 4-6 tooth
rows on the upper jaw and 53-8 on the lower jaw
in an irregular series. For the purposes of this
study, incomplete rows were not counted. Dor-
sal fins with 15-17 spines and 8-9 rays; anal fin
with 3 spines and 6-7 rays; caudal fin emargin-
ate. Lateral scales ctenoid with 30-32 lateral-line
scales, 0-2 pored scales posterior to hypural

Table 4. Morphometric and meristic characters of lodotrophens stuarlgranti (n=10; BMNH 1990-4-9:35-44).

mean standard dev. range
Standard length, mm 675 114 46.7-81.7
Head length, mm 0.6 4.8 12.8-255
Percents of standard length
Head length 30.2 3z 232-33.8
Snout to dorsal-fin origin M5 14 333373
Snout to pelvie-fin origin 41.4 08 40.4-43.0
Caudal-peduncle length 147 1.0 12.58-16.1
Least caudal-peduncle depth 12.1 0.6 11.1-13.1
Pectoral-fin length 225 1.3 19.9-23.9
Pelvic-fin length 243 34 16.7-28.7
Anterior dorsal to anterior anal 498 1.6 47.3-51.9
Posterior dorsal to posterior anal 16.6 35 14.6-23.2
Anterior dorsal to posterior anal 62.3 1.3 60.7-65.1
Posterior dorsal to anterior anal 9.7 15 77321
Posterior dorsal to ventral caudal 17.5 0.8 16.1-18.7
Posterior anal to dorsal caudal 20.6 11 19.3-219
Anterior dorsal to pelvie-fin origin 338 1.8 31.2-378
Fosterior dorsal to pelvic-fin origin 529 12 51.1-55.4
Percents of head length
Horizontal eye diameter 3.6 6.4 251424
WVertical eye diameter 299 6.2 23.7-42.4
Snout length 40.2 3.6 33.5-53.1
Postorbital head length 429 .1 302547
Preorhital depth 20.4 28 17.1-25.8
Cheek depth 26.3 4.4 19.6-36.4
Head depth 98.0 162 72.6-126.5
Counts mode % freq range
Lateral-line scales 31 50.0 30-32
Pored scales posterior to lateral line r B0 0-2
Scale rows on check 4 S0 34
Dorsal-fin spines 14 60,0 15-17
Dorsal-fin rays 9 80.0 89
Anal-fin rays 7 0.0 6-7
Pectoral-fin rays 13 w0 13-14
Gill rakers on first ceratobranchial 8 50.0 7-10
Gill rakers on first epibranchial 2 0.0 2-3
Teeth in outer row of left lower jaw 9 #0.0 810
Teeth rows on upper jaw 4 90.0 34
Teeth rows on lower jaw 4 0.0 34

Stauffer: New speches of ldofropiieus



plate, and 3-4 scale rows on cheek. First gill
arch with 7-10 gill rakers on the ceratobranchial,
2-3 on epibranchial, and one between the epi-
branchial and ceratobranchial. Since no speci-
mens were collected by the author, live color
notes are not available, but see Konings (1990b:
267) for color photograph. As many as 7 ocelli
are present an the anal fin.

Distribution. lodotropheus stuartgranti inhabits
the eastern coast of the Lake Malawi between the
border of the Nsinje River and the Mozambique
border (Konnings, 1990al.

Discussion

Iodotrophens currently is comprised of three spe-
cies with disjunct distributions. All of the lodotro-
pheus species have a similar red/brown ground
color. Moreover, some specimens in all popula-
tions have a well-developed frenum, or are in the
process of developing one. Finally, certain spec-
imens in all of the populations have unicuspid
teeth in the outer rows of the upper and lower

Table 5. Variable loadings on size and the second
sheared principal components (shape factors) for Iado-
trophens declivitas, I sprengerne, and I stuarfgranti.

characters size  sheared
P2
Standard length 0204 0133
Head length 0207 -L0B3
Snout length 0233 DIs7
Postorbital head length 0194 00M
Horizontal eve diameter 0144 <0161
Vertical eye diameter 0144 0262
Preprbital depth 0263 0002
Cheek depth 0313 -0.745
Head depth 0232 -0
Snout to dorsal-fin origin 0195 D007
Smout to pelvic-fin origin 0256 0154
Least caudal-peduncle depth 0234 0041
Caudal-peduncle length 0178 0290
Anterior dorsal to anterior anal 0232 0.024
Anterior dorsal to posterior anal 0223 0067
Posterior dorsal to anterior anal 210 00e0
Posterior dorsal to posterior anal 019 0222
Posterior dorsal to ventral caudal 0220 0146
Posterior anal to dorsal caudal 0202 0233
Posterior dorsal o pelvic-fin origin -~ 0204 0.043
Anterior dorsal to pelvie-fin origin 0,233 -0.086
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jaws. Whether tooth formation is under genetic
control or a result of wear, as suggested by Oli-
ver & Loiselle (1972), is unclear,

Clusters of each of the lodotropheus species
were formed by plotting the sheared second
principal component of the morphometric data
versus the first principal component of the mer-
istic data (Fig. 3). There was no overlap between
the clusters formed by [. declivitas and I stuarf-
granti. The clusters formed by [ declivitas and
1. sprengerae were significantly different (MA-
NOVA; p<0.05).

The first principal component of the morpho-
metric data is interpreted as a size component
and the sheared components represent shape,
independent of size (Humphries et al., 1981;
Bookstein et al., 1985). Size accounts for 78.7 % of
the observed variance of the PCA calculated
using external measurements and the second
principal component accounts for 7.4 %. The
variables that have the highest loadings on the
sheared second principal component are cheek
depth, the caudal-peduncle length, the vertical
eye diameter, distance between the posterior
anal-fin insertion to the dorsal portion of the
caudal fin, and distance between the posterior
dorsal-fin insertion to posterior anal-fin inser-
tion (Table 5). The first principal component of
the meristic data explained 44.6 % of the total
variance. The variables having the highest load-
ings on the first principal component are number
of teeth rows on the upper and lower jaws, the

Table 6. Standardized scoring coefficients on meristic
data for lodofrophens declionfas, I sprengerae, and 1. stu-
arfgranti.

Factor 1
Dorsal-fin spines 0,194
Dorsal-fin ravs 0177
Analfin rays 0.155
Pectoral-fin rays 0.103
Lateral-line scales 0.025
Pored scales posterior to lateral line 0.130
Scale rows on cheek 0.010
Gill rakers on first ceratobranchial 0.021
Gill rakers on first epibranchial 00765
Teeth in outer row of left lower jaw 0.208
Teeth rows on upper jaw (0283
Teeth rows on lower jaw 0.247
Tooth forms
{1=unicuspid, 2=bicuspid, 3=both) 0.125
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Fig. 9. Plot of individual sheared second principal component scores (morphometric data) and the first principal
component scores {meristic data) of the lower pharyngeal bones of lfodotfrophens declivitas (1, PSU 2725) and

I sprengerae (2, PSU 2720, PSU 2721).

number of teeth in outer row of left lower jaw,
and the number of dorsal-fin spines (Table 6).

lodotropheus declipitas (Table 1) is clearly mor-
phologically distinct from I stuartgranti (Table 4;
Fig. 3). lodotropheus declivites and 1. sprengerae
are distinguished by morphology (Fig. 3) and by
the dentition pattern on the pharyngeal bone
{(Fig. 9. Iodolropheus sprengerae (n=10) has fewer
teeth on its pharyngeal bone than I. declivitas
{n=10); in the posterior row, 12-16 versus 15-20,
lateral row, 7-9 versus 8-13, and the transverse
row, 5-6 versus 7-9. These two species are addi-
tionally distinguished on the basis of jaw denti-
tion. All of the 1. sprengerae examined have some
unicuspid teeth on the outer row of either the
upper or lowerjaw, and 52 % had no bicuspid
teeth; by contrast, 50 % of . declivifas possessed
only bicuspid teeth, and only one specimen
lacked any bicuspid teeth.

In the original description of 1. sprengerae,
Oliver & Loiselle (1972) state that this species
had only been collected from Boadzulu Island.
Only in the acknowledgments section do they

state that the entire type series was comprised of
aquarium-raised specimens donated by aquar-
ists from Manhattan Beach, California; Los Ga-
tos, California; and Virginia Beach, Virginia.
A single specimen from unknown origin from
Atlanta, Georgia was also included. The mor-
phometric and meristic data undoubtedly dem-
onstrate that this type series is phenetically more
similar to populations from Chinyamwezi and
Chinyankwazi islands than with the population
from Boadzulu Island. Interviews with Stuart
Grant, an exporter of ornamental fishes from
Lake Malawi, reveal that the principal exporter
of Malawian fishes in the early 1970's was col-
lecting fishes at Chinyamwezi, Chinvankwazi,
and Boadzulu islands. One of the authors (Oliv-
er) of the original description dove at Boadzulu
and observed lodotropheus species, but no collec-
tions were made; thus it was assumed that these
fish were [, sprengerae (Loiselle, pers. comm.). In
fact, at the time of the description the presence of
other populations of ladetropheus species was not
known by the authors (Loiselle, pers. comm.). It

Stauffer: Mew species of lodetrophens



is most probable that some of the original brood
stock of the type material came from Chinyam-
wezl and /or Chinyankwazi islands.

Morphological descriptions of aquarium-
raised specimens are problematical because of
the plasticity of haplochromine cichlids (Stauffer
et al., in press). As noted by Konings (1990a:
123), fodotrophens species in situ rarely, if ever,
*showed a frenum as distinctly as drawn in the
original description (Oliver & Loiselle, 1972: 314,
Fig. 4)." In aquaria, specimens develop a frenum
only when they are held extended periods of
time. The propensity for developing a frenum
appears to have a genetic component; of the
numerous specimens of Pseudotropheus cf. zebra,
Petrotilapia spp., and Melanochromis spp. held
and bred in my laboratory for several genera-
tions, none have shown signs of frenum devel-
npment.

In order to preserve the name [ sprengerae,
and hence the generic name ledotropheus, 1 have
petitioned the International Commission on Zo-
ological Nomenclature to use their plenary pow-
ers to declare the current type collection invalid,
because the specimens are from aquarium-raised
fish whose geneology is not known and desig-
nate a neotype from the wild-caught specimens
from Chinvanlkwazi Island.

Artificial key to the species of Iodotrophens

lodotropheus is comprised of three species found
in the southern end of Lake Malawi. Some indi-
viduals from all populations have a well-devel-
oped frenum. The presence of a frenum is weak-
ly correlated with standard length, thus may be
size-related. None of the other endemic Lake
Malawi cichlid genera contain individuals with a
frenum. All members of the genus have a rust/
orange ground color. It is hypothesized that
maore species will be described that belong to this
genus, especially as the Mozambique shoreline is
more adequately sampled,

1. - Nine or more teeth on the left side of the
lower jaw.
.................................................. I. stuartgranti

- Less than nine teeth on the left side of the

lower jaw.
.2
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2. - Number of teeth in posterior row of lower
pharyngeal bone 15-20, median row 8-13,
and transverse row 7-9; majority of teeth in
outer row of lower jar in most specimens
bicuspid.
vesnnans 1 declivitas

- Number of teeth in posterior row of lower
pharyngeal bone 12-16, median row 7-9,
and transverse row 5-6; majority of teeth in
outer row of lower jaw unicuspid.

weeeiee L. sprengerae
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