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Microscale processes in the ocean:
why are they so important for ecosystem functioning?

Laurent SEURONT"

Abstract : Turbulence has widely been regarded as being a homogeneous process. Turbulence
effects on ecosystem fluxes have been estimated from the mean values of turbulent kinetic en-
ergy dissipation rates. However, turbulent processes are highly intermittent. Making use of
multifractal concepts, this study shows that the intermittent nature of microscale turbulence
results in (i) an increase in the rate of nutrient fluxes around non-motile phytoplankton cells
(6-62%), (ii) a decrease in the physical coagulation of phytoplankton cells (25-48%) and in
the subsequent phytoplankton aggregate volumes (22-41%), and (iii) a decrease of the turbu-
lence contribution to predator-prey encounter rates (25-50%).

Key words : microscale turbulence, intermittency, nutrient fluxes, physical coagulation, predator-
prey encounter rates, phytoplankion and zooplankton dynamics, matter fluxes

1. Introduction

There has been a long lasting interest among
plankton ecologists to quantify the effects of
microscale turbulence on both phyto- and zoo-
plankton trophodynamics. Knowledge of such
processes (and their space-time variability) is
a prerequisite for understanding trophic inter-
actions in the pelagic environment and the
functioning of plankton food webs. Turbulence
has thus been shown to play a salient role in
determining the rates of nutrient fluxes around
phytoplankton cells (ESTRADA and BERDALET,
1997), the formation of phytoplankton aggre-
gates (JACKSON, 1994), the subsequent vertical
matter fluxes in the ocean (KIORBOE et al.,
1990), and the predator-prey encounter rates
(RoTHSCHILD and OSBORN, 1988).

Microscale turbulent processes have been
widely regarded as homogenizing factors. Mod-
eling of nutrient fluxes (LAzIER and MANN,
1989: KARP-Boss et al., 1996), aggregation proc-
esses (KIORBOE et al., 1990), predator-prey en-
counter rates and studies of zooplankton

* Ocean Ecosystem Dynamics Laboratory, Depart-
ment of Ocean Sciences, Tokyo University of Fish-
eries, 4-5-7 Konan, Minato-ku, Tokyo 108-8477,
Japan

trophodynamics (e.g. KIORBOE and Saiz, 1995 :
CAPARROY and CARLOTTL 1996) have thus im-
plicitly assumed that microscale zooplanktonic
and phytoplanktonic distributions are statisti-
cally homogeneous in space end time.
However, an intriguing aspect of microscale
turbulence is that it may generate microscale
patchiness rather than uniformity (JIMENEZ,
1997). Instantaneous gradients of scalars such
as temperature, salinity or nutrients are indeed
the greatest at scales similar to the Kolmo-
gorov microscale, i.e. the viscous scale where
viscosity effects cannot be neglected and start
to smooth out turbulent fluctuations (SANFORD,
1997). In other words, this form of variability,
or “intermittency”, reflects heterogeneous dis-
tributions with a few high density patches and
a wide range of low density patches (Fig. 1),
and has now widely been characterized in
terms of physical, chemical and biological
structures. More specifically, these fluctuations
have been analyzed in the multifractal frame-
work (PASCUAL et al, 1995 : SEURONT, 1997,
1999a, b : SEURONT et al., 19964, b, 1999, 2001a, b),
with statistical tools that are more general than
standard methods, such as spectral techniques,
which only provide limited information on the
statistics of the process due to their intrinsic
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Fig. 1. Samples of (a) the pattern of the turbulent kinetic energy dissipation rates estimated from
grid generated turbulent velocity fluctuations recorded with a hot wire velocimeter (redrawn
from SEURONT et al., 1999), and (b) the high frequency distribution of nitrite NO, recorded in
the Eastern English Channel (redrawn from SEURONT e/ al., 2001a). Turbulent kinetic energy
dissipation rates and nitrite distributions exhibit at all scales sharp fluctuations called
intermittency.
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links to Gaussian distributions (see e.g. PLATT
and DENMAN, 1975 : FAsHAM, 1978).

As microscale physical processes are of pri-
mary interest in plankton ecology (e.g. DAVIS ef
al, 1991), the question addressed here is
whether these specific intermittent physical
structures affect marine life and its associated
fluxes. To that end, in the present paper I (i)
review briefly the formalism developed by
SEURONT et al. (2001b) to describe the statisti-
cal behavior of intermittent turbulent proc-
esses, (ii) use this approach to derive simple
equations used to estimate the effect of inter-
mittent microscale turbulence on nutrient
fluxes around non-motile phytoplankton cells,
on phytoplankton cells aggregations, and on
predator-prey encounter rates, and (iii) quan-
tify the potential specific effects of intermittent
microscale turbulence on thése processes.

2. Describing microscale intermittent proc-

esses in the ocean

In this paper I only review the main proper-
ties of a multifractal field. More details on the
use of multifractal algorithms to marine ecol-
ogy studies, and what can be concluded from
their use can be found in SEURONT et al. (1999).
A main property of a multifractal field is that
its fluctuations are not destroyed by smooth-
ing at any scale, until the outer scale of the sys-
tem is reached. For a given turbulent energy
dissipation rate &, this means that the
multifractal field ¢ averaged over a scale [ will
have a scale-dependent value denoted as ¢, or
as €,. Here we introduce a non-dimensional
scale ratio A ( A =L/1), which is the ratio be-
tween an external length scale L and a targeted
length scale within the inertial subrange, i.e. L
< [ < lx where the Kolmogorov length scale is
expresses as lx [see SEURONT et al. (1999) for
further details]. We assume in this analysis 2
>1. The scale-dependent multifractal field €:
can be described by its probability distribution,
or equivalently, by its statistical moments

{(e%)), where we consider any ¢ > 0. These
moments can be scaled with the scale ratio 4,
as (SEURONT et al., 1999):

(&) = egi*@ ¢))

where ‘{.)’ indicates statistical or spatial

averaging, &= {e€:,) is the mean of the multi-
fractal process €., and K(g) is a scale-invariant
moment function which is convex and satisfies
K(0)=0 and K(1) =0. The knowledge of K(g)
fully describes the statistics of the process, in
an equivalent manner as the probability distri-
bution. The second moment ¢ =K(2) is usu-
ally denoted as an intermittency parameter. In
the following we consider a continuous range
of values of ¢=0. It should be noted here that
Eq. (1) is valid only for scales belonging to the
inertial subrange, thus for /< A <A, where A=
L/lx is the maximum scale ratio, between the
larger outer scale and the Kolmogorov scale Ix.

Subsequently, Eq. (1) can be used to evalu-
ate the average of any polynomial function f
(&) of the multifractal field €. as (SEURONT
et al., 2001b):

fle) = ﬁo a,(&:)’ (2

where a, are constants, and p the polynomial
order of the function f (&:). Averaging the
function finally leads to:

(&) = 3 aetr ®)

This equation will be used in the following sec-
tion.

3. Significance of microscale intermittency

To evaluate the potential significance of
intermittency for nutrient fluxes around non-
motile phytoplankton cells, phytoplankton
cells aggregations, and predator-prey encoun-
ter rates we need to compare the conventional
view of homogeneous turbulence and the ef-
fects of intermittency.

3.1 Intermittent turbulence and nutrient
fluxes around phytoplankton cells
Following KARrp-Boss et al. (1996), the in-

creased rate of nutrient flux due to turbulence

around non-motile phytoplankton cells can be
directly estimated using the Sherwood num-
ber, Sh, as:

Shy=1+0. 29@ 11)1/2 siﬁ for r <l (4

1
Shy,=0.55"——"r~77 (Do 1,,), R (5)
where 7 is the cell radius (m), D the diffusivity

(D=10"m?%s™"), & the mean turbulent energy
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dissipation rate (m? s *), v the kinematic vis-
cosity (v =107°m? s7') and [, the Batchelor
microscale, the scale of the smallest variations
in the ambient nutrient field. One may note
here that the Batchelor microscale /5 is smaller
than the Kolmogorov microscale [y following
k=15 (D/ v )1/2-

Now let the turbulent kinetic energy dissipa-
tion rate e be a multifractal variable €, char-
acterized by the scaling moment function
K(g) defined above, and by its mean &,=
{&y. Consider the average Sherwood numbers
Sh:” and Sh.’ associated to the intermittent
(multifractal) variable &, and defined as
Sh)/ = {(Sh.(e:)) and, Sh,” = (Sh.(e:))
when r<Iy and >[5, respectively. Using Eq. (3),
Egs. (4) & (5) can thus be rewritten as:

r 1
Shi=1+0.29 (Do Y7 e
for r <l (6)
r 1
Shy = 0.55T17U‘T,2>1,2 R
for v > I (M

One needs to be aware that A >1 while K(1/4)
<0 and K(1/6)<0, therefore 1/ A /¥ and 1/
A K4 act as enhancing factors in Egs. (6) &
(7) yielding (Sh." /Sh)/)>1 and (Sh.,’ /Sh,")
1. This shows that using a mean value of the
turbulent kinetic energy dissipation rate &, in-
stead of the multifractal distribution &; leads
to underestimate the turbulence contribution
to the rates of nutrient fluxes around phyto-
plankton cells, whatever their size may be.

In order to quantify this difference, one
needs to estimate the intermittent enhancing
factors (Sh." /Sh:) and (Sh." /Sh.) due to
1/ 2A%42and 1/ 2 %% in Eq. (6) & (7) using re-
alistic values of A,K (1/4) and K (1/6). The in-
ertial subrange scale ratio A is increasing with
increasing intensities of turbulence, and can be
reasonably regarded as ranging between 10°
and 10° (e.g. GREGG, 1999). The scale-invariant
moment exponents K (1/4) and K (1/6) have
been estimated from high resolution shear ver-
tical profiles recorded in tidally mixed coastal
waters following SEURONT et al. (1999) as
K(1/4)=—-0.053%£0.005 and K(1/6) =—0.042=*
0.004 (SEURONT and YAMAZAKI, unpublished
data). The resulting enhancing factors (Sh," /

Sh,) and (Sh.’ /Sh.) ranges between 1.06 and
1.19, and between 1.21 and 1.62 when »<I» and
r >, respectively. That finally leads to con-
sider an increase in the rate of nutrient fluxes
around phytoplankton cells due to microscale
turbulence intermittency ranging between
6.26% and 19.07% for phytoplankton cells
smaller than the Batchelor microscale I5, and
between 21.22% and 61.78% for phytoplankton
cells larger than the Batchelor microscale Is.
One may also note that the inertial subrange
scale ratio increases with increasing intensities
of turbulence. The increase in the rate of nutri-
ent fluxes around phytoplankton cells of any
size is thus higher when the intensity of turbu-
lence is high.

3.2 Intermittent turbulence and physical co-
agulation of phytoplankton cells
Theoretical analyses of particles coagulation

processes predict that aggregate formation de-
pends on the probability of particle collision
and on the efficiency with which two particles
that collide and stick together afterwards
(McCAVE, 1984 : JACKSON, 1990). The former is a
function of particle concentration, size and the
mechanism by which particles are brought into
contact, e.g. Brownian motion, shear or the dif-
ferential settlement of particles. The latter
which is not studied in the present paper de-
pends mainly on the physicochemical proper-
ties of the particle surface and may vary with
the particle type.

Let consider a monospecific phytoplankton
cells suspension characterized by a cell radius
r (m) and cell concentration C (cells.m *). Be-
cause all particles are of the same size and den-
sity and settle with the same velocity, and
because encounters due to Brownian motion is
insignificant for particles>1gm (McCAVE,
1984), the only mechanism that may increase
the relative velocity between phytoplankton
cells and thus bring them to collide is due to
turbulent shear and can be expressed as
(KI0RBOE, 1997):

E=104rC* (&o/ v )" ®

where E, is the encounter rate due to turbu-
lence (encounter. s '), &, the mean turbulent
energy dissipation rate (m%s™®) and the kine-



Microscale processes in the ocean 5

matic viscosity (v =10"°m?2 s ).

As previously done in section 3.1, let the tur-
bulent kinetic energy dissipation rate be a
multifractal variable €, characterized by the
scaling moment function K(q) defined above,
and by its mean &= (&) .Here, E,and E/ =
E(e&o) are regarded as estimates of average en-
counter rates, i. e. E,1=E (&e,) and E’ ={(E
(&:)) when the turbulent energy dissipation
rates are regarded as homogeneous and inter-
mittent (multifractal) variables, respectively.
In this case, Eq. (8) is rewritten as:

Ell —_ 10'47,302 yf—l/z 501/2 }.K(I/Z) (9)
This finally yields:
E/ =FE A« (10)

and as defined above, 2> 1 and K(1/2)<0,
AXQ/2 - thus acts as a restraining factor there-
fore E," <{E.. Using the values of A proposed in
section 3.1 (ie. 2 €[10% 10°]) and K (1/2)=
—0.06310.005 (SEURONT and YAMAZAKI, unpub-
lished data), the factor A¥‘"/# ranges between
0.48 and 0.75. Now, taking into account the in-
termittent nature of microscale turbulence
leads to consider a decrease in its contribution
to the physical coagulation of phytoplankton
cells ranging between 25% and 48%. This de-
crease is higher when the turbulence levels are
high (ie. the inertial subrange scale ratio is
large).

Considering the role played by large particle
aggregates in the vertical flux of organic mat-
ter in the ocean (GARDNER, 1997 : JACKSON and
BURD, 1998), 1 focus the effects of this decrease
in encounters due to intermittency on the
growth in particle size. It has been shown that
the average solid volume of aggregates in-
creases according to the following formula
(KIORBOE et al., 1990):

V= Voeaw 86 (eo/v)"¥/x ]t (1 1)

where V, and V, are the average volume of ag-
gregates at time 0 and ¢, a is the stickiness co-
efficient (ie. @ €[0, 1]), ¢ is the volume-
concentration of cells [ ¢ =(4/3) 7 7°C,]. Intro-
ducing the precise statistical distributions of
turbulent dissipation rate €. in Eq. (11) in-
stead of its average value &, leads to a decrease
in the aggregate average volumes ranging

between 22% and 41% in low and high hydro-
dynamic conditions, respectively.

3.3 Intermittent turbulence and zooplankton

trophodynamics

Following the seminal theory of ROTHSCHILD
and OsBORN (1988), KIORBOE and Salz (1995)
demonstrated that the encounter rate E (en-
counters. s™!) between plankton predators and
preys can be expressed as the sum of the en-
counter rate due to organism behavior and the
encounter rate due to microscale turbulence.
The former is a function of particle concentra-
tion, swimming speed of predator and prey and
perceptive distance of the predator. The latter
which | explore here in more details is ex-
pressed as:

E,=CrRw (12)

where E: is the encounter rate due to micro-
scale turbulence, C is the number of preys per
unit volume (preys.m *), R is the perceptive
distance of the predator (m), and w (m.s™") is
the root-mean-square turbulent Vélocity en-
hancing the relative motion between predator
and prey. The rms turbulent velocity w is di-
rectly related to the intensity of turbulence,
characterized by a mean value of the turbulent
kinetic energy dissipation rate (m®s~*) follow-
ing (RoTHScHILD and OSBORN, 1988):

w=19 (ed)"? a3

where d is the separation distance between
predator and prey when encounter takes place,
ie.d=R (e.g. VissErR and MACKENZIE, 1998). Fi-
nally, inserting the expression for the rms tur-
bulent velocity [Eq. (13)] in Eq. (12) yields:

E.=19Cz R ¢el® ey

Let now ¢; be a multifractal variable charac-
terized by the scaling moment function K(gq)
defined above, and by its mean {e.)=g¢,. Here,
E. and E. are the estimates of average encoun-
ter rates due to turbulence, ie. E,=F (&,) and
E; = <{E(e&,)) when the turbulent energy dis-
sipation rates are regarded as homogeneous
and intermittent (multifractal) variables, re-
spectively. Eq. (14) can thus be rewritten as:

E/ =19C7R™ e 1 *"» (15)
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Now E. =E,2%%® and as defined above, A
>1 and K(1/3)<0, A *%® acts as a restraining
factor therefore E." < E. Considering values of
the inertial subrange scale ratio bounded be-
tween 10° and 10° (e.g. GREGG, 1999), and K (1
/3) =-0.060%0.003 (SEURONT and YAMAZAKI,
unpublished data), the factor 2¥“/¥ ranges be-
tween 0.50 and 0.76. Taking into account the in-
termittent structure of turbulent kinetic
energy dissipation rate e, instead of an aver-
age value &, then decreases the contribution of
microscale turbulence to the predator-prey en-
counter rate of 25% to 50% for &, values rang-
ing from 10" to 107% m%s~*, GREGG, 1999).

4. Discussion and Conclusions

The estimated increase in the rate of nutrient
fluxes around non-motile phytoplankton cells
(ranging from 6 to 62%) and the decrease in
the effects of microscale turbulence on physi-
cal coagulation of phytoplankton in an inter-
mittent turbulence condition (ranging from
25% to 48%) could be of prime interest in the
general understanding of primary production
as well as more general nitrogen and carbon
cycling studies.

The strongest rates of nutrient fluxes ob-
served in high turbulent conditions (ie. up to
629) could indeed provide a potential phe-
nomenological explanation to the persistence
of local high phytoplankton diversity in highly
energetic areas referred as the 'paradox of the
plankton’ (HUTCHINSON, 1961). This hypothesis
is supported by Eqgs. (6) & (7) which demon-
strate that intermittency effects on nutrient
fluxes are higher for large phytoplankton cells
[21-629¢; cf. Eq. (7)] than for smaller ones [6—
19%; cf. Eq.(6)], large and small phytoplankton
species being respectively characteristic of
highly dissipative and still water environments
(e.g. MARGALEF, 1997).

On the other hand, the decreased physical co-
agulation shown here is associated with a de-
crease in phytoplankton aggregate size (22%
to 41%). This change in the growth dynamics
of aggregate size due to coagulation directly
leads to a weaker enhancement of Stokes’ set-
tling velocities and, hence, to decreased verti-
cal fluxes of phytoplankton. As a consequence,
the CO. storage capacity of the deep ocean

could be weaker than previously thought, and
lead to salient effects on carbon cycling esti-
mates between ocean and atmosphere. Con-
sider, for instance, that only 50% of the 22-41%
decrease in aggregate size leads to a decrease in
the vertical phytoplankton flux, then the deep
ocean CO. storage capacity could be decreased
by 10-20%.

More generally, considerations of the inter-
mittent nature of microscale turbulence could
be regarded as a potential new way to improve
estimates of key fluxes, such as primary, new
and regenerated productions. These estimates
are still disputed to within a factor of 10 (see
e.g. PLATT et al. 1989), mainly because of our
limited capacity to harmonize the different
measurement procedures and their implied
time and space scales (BERGER 1989 : PLATT et
al. 1989), but also because of the extreme sensi-
tivity of actual numerical modeling, even to
minor changes in parameter values (WERNER et
al. 1993).

In the case of predator-prey interactions, the
results presented here indicate a decreased con-
tribution of intermittent microscale turbulence
in predator-prey encounter rates ranging be-
tween 25% and 50% in low and high hydrody-
namic conditions, respectively. Following the
likewise relative inadequacy observed between
theoretical encounter theory and empirical re-
sult of zooplankton grazing in turbulent envi-
ronment (e.g. DOWER et al., 1997), a new hypo-
thesis for zooplankton trophodynamics [ex-
tensively explored elsewhere (SEURONT et al.,
2001b) ], can be suggested on the basis of differ-
ent biological and ecological observations.
First, zooplankton swimming speeds can over-
come local turbulent velocity fluctuations
(Yamazakr and SQUIRES, 1996), and then be-
come independent of their surrounding physi-
cal turbulent environment. Second, microscale
phytoplankton distributions are very patchy
both in low and high turbulence conditions
(JAFFE et al, 1998 : SEURONT ef al., 1996a, b,
1999), and result from complex interactions in-
volving turbulence intensity, phytoplankton
physiological state and phytoplankton assem-
blages specific composition (SEURONT, 1999 :
SEURONT et al., 2001a). Third, planktonic preda-
tors such as copepods present different
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behavioral adaptations to food patchiness such
as reduced motility in food patches (e. g. B
UNDY et al., 1993). Finally, as suggested by their
chemosensory abilities (e.g. DOAL et al, 1998:
STRICKLER, 1998), planktonic predators can rea-
sonably be regarded as being able to locate
food patches and to move from one high den-
sity patch to another. Based on these argu-
ments, the phytoplankton distribution ex-
perienced by planktonic predators is skewed
toward a limited area. The observed increased
in ingestion under turbulent conditions could
then be the results of an active exploitation of
food patchiness by predators rather than a di-
rect consequence of an increased predator-prey
encounter rates by turbulence. Also, this hy-
pothesis could explain the discrepancy ob-
served by Saiz (1994) between empirical
encounter rates and the theoretical values ex-
pected using ROTHSCHILD and OSBORN theory.

Taking both the coherent nature of turbu-
lence at the scale of planktonic organisms, and
the individual behavior of plankton organisms
(KEIYU et al., 1994), this article provides a gen-
eral theoretical approach for testing the poten-
tial effects of intermittent distributions on
ocean fluxes, and could also be advantageously
coupled with recent modeling approaches for
individual adaptations to heterogeneously dis-
tributed resources (RAMAT et al., 1998: SEURONT
et al., 2001b).
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Size-fractionated chlorophyll ¢ and primary productivity

in the offshore Oyashio waters in July 1992

Akihiro SHIOMOTO* and Shinji HASHIMOTO*

Abstract : Size—fractionated (<(2, 2-10 and 10-200 z m) chlorophylla (Chla) concentration and
primary productivity were determined at the 100 (surface), 30, 10 and 1% light depths at four
stations in the offshore Oyashio waters in July 1992. The share of the <2 or 2-10 u m fraction
was the highest in the total Chla concentration and primary productivity at all the stations and
light depths, except at the 10% light depth at one station. Each of the <2 and 2-10 ¢ m fractions
accounted for 40~50% of the total on average, and the 10-200 « m {fraction accounted for 10-15%
of the total on average. The 10-200 4 m fraction accounted for 45% of the total Chl @ concentra-
tion and primary productivity at the 10% light depth at the one station. Such exception can be
attributed to the availability of higher concentration of nitrogenous nutrients (mostly nitrate)
and absence of light limited condition for phytoplankton of the 10-200 ¢ m fraction. We suggest
that, in the offshore Oyashio waters in summer, small-sized phytoplankton generally contribute
to phytoplankton biomass and productivity, and large-sized phytoplankton contribute likewise
when high concentration of nitrate is available at depths with enough light intensity for their
growth.

Key words : chlorophyll a, primary productivity, size fractionation, offshore Oyashio waters, nitrate

availabilily, light intensity

1. Introduction

Many shipboard studies have been carried
out to determine the total and size-fractionated
chlorophyll @ (Chl a) concentration and pri-
mary productivity in the eastern region of the
subarctic North Pacific, the Alaskan Gyre (e.g.,
BooTH et al., 1993; WELSCHMEYER e? al., 1993;
BoyDp and HARRISON, 1999). The results show
that small-sized (<56 #m) phytoplankton gen-
erally contribute to total Chl ¢ and primary
productivity. In the Oyashio waters located in
the western region of the subarctic North Pa-
cific, total Chl @ and primary productivity have
been measured in many shipboard observa-
tions (e.g., SHIOMOTO et al., 1994; KasAl et al.,
1998; SHIOMOTO, 2000). However, there are a few
measurements of size-fractionated Chl a con-
centration (MAITA and ODATE, 1988; ODATE and

* National Research Institute of Far Seas Fisheries,
7-1, Orido 5—chome, Shimizu-shi, Shizuoka, 424-8633
Japan

MAITA, 1988/89; TAGUCH! ef al., 1992; SHIOMOTO
et al., 1994; OpATE, 1996). Size-fractionated pri-
mary productivity was reported only in the
coastal region in Funka Bay located in the
southwestern Hokkaido (MaAiTA and ODATE,
1988). Results from these studies in the
Oyashio waters showed that small-sized
phytoplankton (<2 # m) contributed signifi-
cantly to phytoplankton biomass and produc-
tivity. The dominant species and size of the
phytoplankton have much influence on rela-
tionship between different components of ma-
rine ecosystem (e.g., PARSONS et al., 1984b;
STOCKNER and ANTIA, 1986). Hence, it is neces-
sary to investigate further the relative contri-
bution of phytoplankton of different size
fractions, for the progress of ecosystem studies
in the Oyashio waters.

Under the present investigation, we meas-
ured the size—fractionated Chl a and. primary
productivity in the offshore Oyashio water
(salinity <(33.4; OHTANI, 1971; Kawal, 1972) in
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Fig. 1. a: Location of sampling stations in the offshore Oyashio waters, July 1992; b: horizontal dis-
tribution of the surface temperature (°C) for 6-10 July 1992 (Japan Fisheries Information

Service Center, 1992).

summer. We suggest that small-sized
phytoplankton generally contribute to phyto-
plankton biomass and productivity, and large
sized phytoplankton contribute likewise when
high concentration of nitrate is available at
depths with enough light intensity for their
growth.

2. Materials and Methods

This study was conducted during a cruise of
the R/V Shunyo Maru of the National Research
Institute of Far Seas Fisheries in the offshore
Oyashio waters in 7-12 July 1992 (Fig. la).
Seawater samples were collected between 0730
and 0800 hours from four depths corresponding
to 100, 30, 10 and 1% light depths using an acid
cleaned 30-1 Go-Flo sampler hung on a stainless
steel wire. The light depths were determined 30
minutes before sample collection with a cosine
response quantum sensor (LI-COR 192SA). The
water samples were then sieved through a 200
#m mesh screen to remove large zooplankton.

The total and size—fractionated Chl g concen-

trations were measured by fluorometry (PAR-
SONS et al., 1984a). Total Chl ¢ was determined
in samples (0.5-1) filtered through 47 mm
Whatman GF/F filters. Size-fractionated Chl «
was measured in samples (0.5-1) obtained as
follows: seawater samples were filtered
through 2 and 10 ¢ m pore size Nuclepore filters
and the filtrates were then refiltered onto 47
mm Whatman GF/T filters (<2 and <10 g m
fractions). The filters were then stored frozen
at —20°C until analysis ashore. Pigments were
extracted in 90% acetone and the fluorescence
was measured with a Hitachi F-2000 fluoro-
photometer. Calibration of the fluorophoto-
meter was performed with commercially
prepared Chl a from Wako Pure Chemical In-
dustries, Ltd. (Tokyo). Chl a concentrations for
the 2-10 and 10-200 # m fractions were obtained
from the differences between the <10 and <2
um fractions and between the total and <10
£ m fraction, respectively.

Total and size — fractionated primary
productivity was determined by the”C method
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(HAMA et al., 1983). The primary productivity
experiments were started within 1 hour after
sampling. The seawater samples (2-1) were dis-
pensed into two acid-cleaned 2-1 polycarbonate
bottles and enriched by the addition (1-ml) of
NaH®CO, (99 atom% "C; Shoko Co., Ltd,
Tokyo) to about 10% of the total inorganic car-
bon in ambient water. Incubations were con-
ducted by the in situ method for 3-3.5 hours.
The fractionation of the samples into size
classes was carried out after incubation. Imme-
diately after the incubation, an aliquot of 0.5-1
of the seawater samples was filtered directly
through precombusted (450°C for 4 hours)
47mm Whatman GF/F filters (total). Aliquots
of 0.5-1 of the remaining seawater samples were
filtered through Neclepore filters with pore
sizes of 2 and 10 g m. The filtrates were
refiltered onto 47 mm Whatman GF/F filters
(<2 and <10 ¢ m fractions) and the particulate
matter on the Whatman GF/F filters was
rinsed with prefiltered seawater. The filters
were then stored frozen at —20°C until analysis
ashore. They were treated with HCI fumes for
4 hours to remove inorganic carbon and com-
pletely dried in a vacuum desiccator. The iso-
topic ratios of ”C to "C and particulate organic
carbon were determined with a mass spec-
trometer (ANCA SL, PDZ Europa Ltd.). Total
inorganic carbon in the water was measured
with an infrared analyzer (Shimadzu TOC
5000). Primary productivity was calculated ac-
cording to the equation described by HaMA et
al. (1983). Size-fractionated primary productiv-
ity was estimated in the same manner as the
Chl a concentration. Primary productivity ob-
tained in the two bottles was averaged.

Vertical profiles of temperature and salinity
were measured using a Neil Brown CTD Mark
II. Seawater samples for determing nutrient
concentrations were stored frozen until analy-
sis ashore. The concentrations were deter-
mined using a Bran and Luebbe Auto Analyser
Traccs 800.

3. Results
3.1 General oceanographic conditions

Based on horizontal distribution of the sur-
face temperature in early July 1992 (Fig. 1b),
the coastal and offshore regions of the eastern

Hokkaido through Erimo Misaki were occu-
pied by the first Oyashio Intrusion, which was
identified as 14°C at the surface, and the south-
ern edge of the water was observed off
Sanriku. The extension of the Tsugaru Warm
Current, which was identified as 16-17°C at the
surface, was observed off Siriya Saki through
Kuro Saki.

Vertical profiles of temperature, salinity and
density (o) in the upper 100 m are shown in
Fig. 2. The temperature was 15-17°C at the sur-
face and decreased with depth at every station.
Salinity in the upper 50 m at Stns. 1 and 4, in
the upper 30 m at Stn. 2, and in the upper 20 m
at Stn. 3 was less than 33.4. The depths of 50 m
at Stns. 1 and 4 were located below the depths
of the euphotic zone (1% light depth). The
depths of 30 m at Stn. 2 and 20 m at Stn. 3 were
located below the depths of the 10% light
depth. Accordingly, the water mass within the
euphotic zone at Stns. 1 and 4 and in the upper
10% light depth at Stns. 2 and 3, belonged to
the Oyashio water. All stations were noticed to
be located in the first Oyashio Intrusion.
Moreover, salinity exceeding 33.5 was observed
deeper than 30 m at Stn. 2 and at 20-30 m at
Stn. 3. Judging from the surface temperature
distribution (Fig. 1b) and salinity, the bottom
of the euphotic zone at Stns. 2 and 3 was possi-
bly affected by the Tsugaru Warm Current (sa-
linity >>33.7; Onrani 1971; Hanawa and
MITSUDERA, 1987). The ¢ was almost constant
in the top 10 m and increased with depth below
10 m at Stns. 1 and 4, whereas the ¢ increased
with depth at Stns. 2 and 3. The zone where the
o . changed markedly with depth, that is, the
pycnocline, was between 10 and 30 m at Stns. 1
and 4, and between 0 and 20 m at Stns. 2 and 3.

3.2 Nutrients

The vertical profiles of nutrient concentra-
tions in the upper 1% light depth are shown in
Fig. 3. Nitrite 4+ nitrate (NO; + NOg mostly ni-
trate) was nearly exhausted in the upper 30 or
109 light depth at Stns. 2, 3 and 4. Nitrite + ni-
trate concentrations were very low in the
upper 30% light depth at Stn. 1, but it was not
exhausted. The concentrations increased rap-
idly from below the 30% light depth at Stns. 1
and 4, and from below the 10% light depth at
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Fig. 3. Vertical profiles of nitrite + nitrate (NO; + NO,), silicate [Si(OH).} and phosphate (PO
concentrations in the upper 1% light depth. Depths in meters are given in the parentheses.

Stns. 2 and 3. The concentrations below the 1%
light depth (3040 m) were generally between
10 and 20 #«M in the upper 100 m at Stns. 1, 3
and 4 and between 5 and 10« M at Stn. 2 (not
shown). Almost the same trends were observed
in vertical profiles of silicate [Si(OH).] and
phosphate (PO.) concentrations, though nei-
ther nutrient was exhausted even in the upper
1096 light depth.

3.3 Chlorophyll a
Total Chl a concentrations were between 0.2

and 04 ¢ g 17" at the 100 and 30% light depths,
and between 0.5 and 1.5 g 17! at the 10 and 1%
light depths, except the 1% light depth at Stn.
3 (Fig. 4a). Total Chl a concentrations tended
to be higher at the 10 and 1% light depths than
at the 100 and 30 % light depths. Similar trend
was found in the Chl a concentrations of each
size fraction.

The relative size composition of Chl a con-
centration is shown in Fig. 4b. The <2 or 2-
10 © m fraction was the most abundant except
at the 109 light depth at Stn. 4, accounting for
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38-78% of the total. The sum of the two frac-
tions accounted for 74-1009% of the total, except
at the 109% light depth at Stn. 4. The 10-200 um
fraction was the most abundant at the 10%
light depth at Stn. 4, accounting for 449 of the
total. Mean = SD of Chl a concentration of the
<2, 2-10 and 10-200 4 m fractions were 48+ 14
% (n=16), 41£11% (n=16) and 11 +13%
(n=16), respectively, using all of the data.

3.4 Primary productivity

Total primary productivity was between 0.4
and 40 g C 17" h ' (Fig. ba). Maximum pro-
ductivity was observed at the 109 light depth
at Stns. 1 and 4, and at the 30% light depth at
Stn. 3. In contrast, productivity was nearly con-
stant in the upper 10% light depth at Stn. 2.
Productivity rapidly decreased at the 1% light
depth at Stns. 1 and 2. Verical profiles similar
to total primary productivity were found in the
primary productivity of the 10-200 ¢ m fraction
at Stns. 1, 2 and 4. Distinct increases in primary
productivity were found in this fraction at the
10% light depth at Stns. 1 and 4. Primary pro-
ductivity of the 10-200 # m fraction was almost
equal to or higher than those of the other frac-
tions at the 10% light depth at the two stations.

The relative size composition of primary pro-
ductivity is shown in Fig. 5b. The <2 or 2-10
um fraction was the most abundant except at
the 10% light depth at Stn. 4, accounting for
37-85% of the total. The sum of the two frac-
tions accounted for 68-100% of the total, except
at the 10% light depth at Stn. 4. The 10-200
um fraction was the most abundant at the 10%
light depth at Stn. 4, accounting for 45% of the
total. The same result as Chl a was found in pri-
mary productivity. Mean = SD of primary pro-
ductivity of the <2, 2-10 and 10-200 u m
fractions were 38 = 16% (n=15), 47+ 17%
(n=15) and 15=*13% (n=15), respectively,
using all of the data.

4. Discussion

Our results show that the share of the <2 or
2-10 ¢ m fraction was highest in the total Chl a
concentration and primary productivity at all
the stations and light depths, except at the 10%
light depth at Stn. 4. Our results furthermore
show that the sum of the two fractions

accounted for more than about 70% of the total
Chl a concentration and primary productivity.
Thus, we noticed that small-sized phyto-
plankton generally contribute significantly to
phytoplankton biomass and productivity. This
is consistent with the limited information
available regarding the size composition of the
phytoplankton biomass and productivity in
the Oyashio waters in summer (MaITA and
ODATE, 1988; TAGUCHI et al., 1992; ODATE, 1996).

At the 10% light depth at Stn. 4, the large
sized phytoplankton contributed more to the
phytoplankton biomass and productivity com-
pared to smaller fractions. ODATE and MAITA
(1988/89) showed that the variation in Chl a
concentration of the >10 ¢ m fraction de-
pended on that in cell density of the > 10 um
sized diatoms in the northwestern Pacific. Ac-
cording to SHIOMOTO et al. (1994, 1996), the cell
density of diatoms was more abundant in the
case which the >10 um fraction dominated the
Chl a concentration, compared with the case
which the <10 ¢ m fraction dominated the Chl
a concentration in the northwestern Pacific. It
is thus highly possible that the high contribu-
tion of large-sized phytoplankton to the
phytoplankton biomass and productivity at
the 10% light depth at Stn. 4 reflected preva-
lence of large-sized diatoms. What are the fac-
tors then that lead to the high contribution of
the large-sized phytoplankton (diatoms) to the
biomass and productivity?

Large-sized phytoplankton prefer higher nu-
trient concentrations than small-sized phyto-
plankton (Parsons and TAKAHASHI, 1973;
MALONE, 1980). The concentrations of nitroge-
nous nutrients (mostly nitrate) were markedly
low in the euphotic zone (in the upper 1% light
depth) at all stations, and they were nearly ex-
hausted in the upper 30 or 10% light depth
(Fig. 3). One possibility, therefore, is that avail-
ability of higher concentration of nitrate
played an important role leading to the high
contribution of large-sized phytoplankton to
phytoplankton biomass and productivity at
the 10% light depth at Stn. 4. Such assumption
can further be supported by the following ob-
servation.

Chl a-specific primary productivity is an
index of the phytoplankton growth rate (LALLI
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Fig. 6. Chl a-specific primary productivity (Produc-
tivity/Chl a) of the 10-200 ¢ m fraction at the
100, 30, 10 and 1% light depths at Stns. 1, 2, 3
and 4. The Chl a-specific primary productivity
could not be calculated at the 100 and 30%
light depths of Stn. 1, at the 30 and 10% light
depths of Stn. 2 and at the 30% light depth of
Stn. 3, because Chl a concentartions were al-
most equal to 0 ¢ g 17" The vertical broken line
indicates Productivity/Chl @ at the 10% light
depth of Stn. 4.

and PARSONS, 1993). The Chl a-specific primary
productivity of the 10-200 x m fraction was
markedly lower at the 1% light depth at all sta-
tions (Fig. 6), indicating that Ilarge-sized
phytoplankton growth was limited by light in-
tensity at the 19 light depth but not in the
upper 10% light depth. It is thus unlikely that
the large—sized phytoplankton contributed to
the phytoplankton biomass and productivity
at the 1% light depth even if plentiful nitrate
was supplied to the light depth.

Ambient nutrient concentration is depend-
ent on the balance between supply and con-
sumption. Total primary productivity at the
10% light depth at Stn. 4 (4.0ug C1'h ') was
higher than the remaining eleven discrete val-
ues (1.4-33 1 gCl™ ' h™") in the upper 10% light
depth at all four stations (Fig. 5). This implis
that relatively much nitrate was consumed at
the 10% light depth at Stn. 4 compared with
the rest. Likewise, ambient nitrate concentra-
tion at the 10% light depth at Stn. 4 (6.5 ¢ M)
was higher than the remaining eleven values
(less than 4.7 M) in the upper 10% light depth

at all stations (Fig. 3). It is thus highly possi-
ble that higher concentration of nitrate was
available at the 109 light depth at Stn. 4 com-
pared with the rest.

The Chl a-specific primary productivity of
the 10-200 um fraction was 59 ugCugChl g
h' at the 10% light depth at Stn. 4 where large
sized phytoplankton mostly contributed to the
total phytoplankton biomass and productivity.
Values exceeding 5.9 £ gCugChl a ' h™' were
frequently observed in the upper 10% light
depth (Fig. 6), indicating that large-sized
phytoplankton have the capacity to contribute
to the phytoplankton biomass and productiv-
ity in the upper 10% light depth. We therefore
suggest that, in the offshore Oyashio waters in
summer, small-sized phytoplankton generally
contribute to the phytoplankton biomass and
productivity, and large-sized phytoplankton
contribute likewise when high concentration
of nitrate is available at depths with enough
light intensity for their growth.
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Recent trends of nutrients in Tokyo Bay (1989--1998)
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Abstract : Nutrient concentrations were investigated from 1994 to 1998 in Tokyo Bay and
trends in recent ten years of nutrient concentrations were discussed. DIN and PO.P were high
in winter and low in summer, while Si(OH) -Si was low in winter and high in summer. DIN/DIP
(DIP=PO,P) ratio was much higher than 16 in winter and decreased to about 16 in summer,
because desorption of phosphorus from the sediment was active in summer. DSi/DIN
(DSi=Si(0OH)-Si) ratio was lower than 1, which is an average Si/N ratio of diatoms, in winter
and higher in summer. Thus, the reason why diatoms are recessive in summer and dominant in
winter is due to other factor than Si(OH)-Si concentration. For ten years between 1989 and
1998, DIN and Si(OH) Si concentrations were a little decreased. But DIN concentration is still
high and may not control phytoplankion production. Decrease of DIN concentration was not
explained from the increase of Chl a concentration caused by the increase of solar radiation.

Key words : Tokyo Bay, nutrients, Redfield ratio, seasonal change
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Fig. 2. Seasonal variation in vertical distribution of temperature, salinity, sigma-t and Chl a at
station F3 in Tokyo Bay from January 1994 to December 1998. N. D. =No data.
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Fig. 4. Seasonal variation in vertical distribution of NO;-N, NO,-N, NH.-N, PO,-P and Si(OH).-Si
at station F3 in Tokyo Bay from January 1994 to December 1998.
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Fig. 7. Yearly variation of surface DIN (a), PO.P (b), Si(OH).Si (c), DIN/DIP (DIP=PO,-P) (d)
and DSi/DIN (DSi=Si(OH).-Si) (e) at station F3 in Tokyo Bay from January 1989 to Decem-
ber 1998. Curve lines denote 12-months running mean during 1989 to 1998. Straight lines de-
note the trends for 1989 t01998 calculated by least-squares method.
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Fig. 8. Yearly variation of surface DIN (a), PO.P (b), Si(OH)Si (c), DIN/DIP (DIP=PO.-P) (d)
and DSi/DIN (DSi=Si(OH).Si) (e) at station F6 in Tokyo Bay from January 1989 to Decem-

ber 1998. Curve lines denote 12-months running mean during 1989 to 1998. Straight lines de-
note the trends for 1989 t01998 calculated by least-squares method.

29



30 La mer 39, 2001

40
—F3
30 L \\A
o~ .
Y B N/\ s
= | o Y ] " g (NN
S \s e Iy
E 20 \__!,‘Z,{ ----------------- TX.T} .............. N ”.__“. - "l “\V
= \ X T SN IEITTT NI T
O . " . KRS Lo A
~\ TN ’ N '
! s A} _.l Seetot
N mme

TTTTT T T

10—+ T RRRRL

13

12

14 \/

Solar radiation (MJ/m?)

L L R I L ™

TTTTTTTYTTT T T T T T T T T T T TTTT T T

70J ¢Q:

TT T T T T T TTTTTT TTTTTTT T T T T T T I T TTTTTY

TTTTTTT T

] ;f:lz /“/\\ —F3
g 60- %m! f ___F6
= o ——
Z 50 \UC
A 40- L . Mw/f‘
304 PN B ‘*ﬁ""\11=‘§:::;= ------ "*-=:;::;;-= -------------- ‘:S-»:::::,ﬂi::::,
1080 | 1990 | 1991 | 1992 | 1993 = 1994 1995 = 1996 1997 1998
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Etude bibliographique

Prof. Luigi SANZO: a bibliographic revision
with ichthyological notes

Kazunori TAKAGI®

Abstract : The bibliography of Luigi Sanzo (1874-1940) is revised by reading available basic
references including unpublished sources. His works cover a broad range of zoology-related
fields, but his main interest apparently focuses on marine biology represented by early life his-
tory of teleostean fishes, bathyal and neritic, He published totally 122 works during the period
from 1900 to 1940. Through such activities, looks unique his interest shown in a monograph
(1911) on comparative morpholigy of 17 gobiid fishes. The origin of the interest is inferable
from his academic career.

Résumé: La bibliographie de Luigi Sanzo (1874-1940) est revue par la recture avec soin de
renseignements fondamentales disponibles, y compris des bonnes sources non publiées. Ses
ouvrages cmbrasse le chanp étendu concernant a zoologie, mais son premier interét etait
evidemment concentrait sur biologie marine, surtout le premier cycle biologique des
téléosteans bathyaux et aussi néritique. M. SANZO a publié un total de 122 ouvrages pendant 41
ans depuis 1900 jusqu'a 1940. Dans sa toute activité académique durant, il a montré son unique
interét par un monographie (1911) sur morphologie comparée de 17 espéces de gobie. La

particularité de cet ouvrage peut étre inférée d’'une carriére académique dans sa vie.

Key words : words:Luigi SAnzo, bibliography, ichthyology

1. Introduction

Prof. Luigi Sanzo (Capizzi, 1874—Messina,
1940) was a Messinese marine biologist with in-
defatigable enthusiasm for scientific research.
His birth place is unexpectedly a small city ris-
ing 1146 m above sea level, and with 3899 habi-
tants (as for 1985; after Tour. Club Ital., 1996)
among the Nebrodi Mountains in Messina
Province, Italy. The mountain life in this city,
however, was not necessarily independent
from the sea. Capitinean boys of other days
used to go down for eel fishing as far as
Aquedolci (more than 50 Km distant from
Capizzi) on the Tyrrhenian coast. (Mainone M.
Salvatore, pers. commurn.)

According to SPARTA (1941), he studied first
* odix tokyo, RC21/ET II 3311, 1-2 Tsukuda 2, Chuo-

ku, Tokyo, 104-0051 Japan. [odixtyo-kaztak@ma.

neweb.ne.jp]

pharmacology at the Regia Universita di Mes-
sina, directed by Prof. G. GAGLIO, and did his de-
gree in medicine and surgery in 1899, and soon
afterward (in 1901) a degree in natural sciences.
His career was completely shifted from medical
fields to zoological ones in 1907, when he was
nominated as Lecturer and Assistant of com-
parative anatomy and physiology at the Istitu-
to di Zoologia, Regia Universita di Palermo.
Afterwards, he devotedly kept working at ma-
rine biology, later (1916-1940) as Director at the
Istituto Centrale di Biologia Marina in Messina,
Regio Comitato Talassografico Italiano, actu-
ally the Istituto Sperimentale Talassografico,
Consiglio Nazionale di Ricerche, Messina.
(Appendex 1)

During 41 years from 1900 to 1940, Sanzo pub-
lished 122 contributions in serial issues or in
books. The total number of his works is
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referred again later in detail. Basic source of his
bibliography is given as the following two. One
is a collection of reprints bound in 3 volumes
(92 papers), and entitled “Luigi Sanzo Opere |
to III (SOIFIII). The 3-volume Works is depos-
ited in the Istituto Sperimentale Talasso-
grafico, Messina. The other is a bibliography
(125 entries; LS) compiled by SPARTA (1941).
Following these two references, other two bib-
liographic references may be added to the
source. One of them is the Clofnam bibliogra-
phy sections (CL) compiled by HUurReaU and
Monop (1973: 132-134; 46 entries) and by
ToORTONESE and Hureau (1979: 390; 1 entry).
The other is a set of unpublished reference
cards (68 entries; SZ) for the library of the
Stazione Zoologica “Anton Dohrn,” Naples. The
cards are of 11 sheets of 147X 175 mm in size,
and with the headings of “Luigi Sanzo” (10
sheets) or “Sanzo, L. & Pirrone, F.” (1 sheet).

To reading carefully those four basic

sources, libraries deposited in Italy and France
has been referred, as much as possible. Such
libraries are of:
Museo Civico di Storia Naturale “Giacomo
Doria” (BMD), Genova; Istituto Idrografico
Marina (BID), Genova; Bibliothéque Centrale
(BCM) and Laboratoire d’Ichthyologie Géné-
rale et Appliquée (LIM; reprint collection) of
the Museum National d’'Histoire Naturelle,
Paris.

Results of our revision are enlisted in the
Section 2, below, and some related topics are
summarized in the succeeding sections. Our re-
port was partly illustrated at the annual meet-
ings (poster session) for 1997 and 1999 of the
Ichthyological Society of Japan.

2. Annotated bibliography of L. SANzZo

The 122 entries contained here are each com-
posed of three parts or paragraphs as given as
follows, while the third one is occasional.

A. Bibliographic elements

This is the first paragraph, that is, the main
body of each entry. The elements may be
shown in the following three categories.

(i) Publication date, or entry code, with a
supplementary letter (a, b, c,..), if necessary:
this listing is arranged principally in chrono-
logical order (by year), but at random within

the framework of the publication year, unless
any reliable reason is provided;

(ii) Text title: it is accompanied with its ten-
tative translation in English in brackets, when
the title is in Italian; it is noted here that this re-
port relates generally to the text title, but not
to the body of text, unless otherwise stated;

(iii) Other elements for serials and books:
their title is generally described in full; pagina-
tion of the text in serials is given as that in
original issue, as far as possible; in cases, it may
be of reprints.

B. Bibliographic annotation
The second paragraph of each entry is pri-
marily for the registration of sources read for
our survey. Second, it is for any difference in
the elements, if any, between the registered de-
scription shown in the first paragraph (Para-
graph A, above) and concerned element in
references. Cross references may be given here,
if necessary.
The references and their abbreviation are
mentioned above, in the section of introduc-
tion. They are alphabetically summarized as
index by abbreviation on the following lines.
BCM: libraries deposited in the Bibliothéque
Centrale, MNHN, Paris;

BII: one of libraries deposited in the Istituto
Idrografico Marina, Genova;

BMD: libraries deposited in the Museo Civico

di Storia Naturale “Diacomo Doria,”
Genova;

CL: entries of the Clofnam bibliography sec-
tions;

LIM: reprint collection deposited in the Labo-
ratoire d’Ichthologie Générale et Appliquée,
MNHN, Paris;

LS: entries of the “Publicazioni di Luigi SANZO”
in SPARTA (1941); entry number (1-125) is
given here in parentheses;

SOI-SOIIL: reprint collection in three volumes
deposited in the Istituto Sperimentale
Talassografico, Messina; Sanzo Opere 1 (46
papers), Sanzo Opere 1I (35 papers) and
Sanzo Opere 111 (10 papers); each volume is
indexed in numerical code; the code num-
ber is given here in parentheses;

SZ. entries of the reference cards for the
Stazione Zoologica “Anton Dohrn,” Naples;
sheet number (1-10) is given here in
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parentheses. synonym problem on taxa referred in the text

C. Taxonomic comments title. Such species are shown here with their re-

The taxonomic state of taxa referred by vised name(s) always from the standpoint of

SANzO at that time may frequently be out of the Clofnam (1973). Cross references may be
the application from the today’s criterion of given, if necessary.

taxonomy. The third paragraph is for the

Bibliography of Luigi SANZO

1900 Sull'acido carbonico quale uno dei fattori della fatica muscolare. [On carbonic acid as one of
the factors of muscular fatigue.] Volume in omaggio a Prof. Luciani. {(Ricerche di fisiologia
e scienze affini). Milan: Societd Editorice Libraria. 12 p.+3 pls.
SOI(1); LS(1); SZ(1) [Pagination; 2 p, 1 fig. 3 pls.
1903a Sur un processus d’inhibition dans les mouvements rythmiques des méduces. Archives
Italiennes de Biologie, Torino, 39 (3): 319-324.
SOI(3); LS(8); SZ(1) [Text pagination] 8 p.; BCM.
1903b Su di un processo d’inibizione nei movimenti ritmici delle meduse. [On a process of inhibition
in the rhythmical movements of jellyfishes.] Rivista di Biologia Generale, Torino, 5 (3): 1-6,
pls. 1-3.
SOI(2) [Text pagination] may be of the reprint issue; LS (2) [Publication date’ not cited; SZ(1)
[Publication date] 1905.
1904a Trasformazione sperimentale delle uova lecitiche diffuse in uova telolecitiche e susseguente
modificazione della segmentazione uguale in segmentazione oloblastica disuguale. [Experi-
mental transformation from diffused lecithal eggs into telolecithal eggs and the following
modification from regular segmentation to irregular holoblastic segmentation.] Ricerche
fatte nel Laboratorio di Anatomia Normale della R[eale] Universitd di Roma ed in altri
laboratori biologici 10 (3): 263272, 4 figs., pl. 16.
SOI(7); LS(5); SZ(1); BCM
1904b Tre nuovi metodi per fissare e ritrovare al microscopio un punto qualunque di un preparato.
[Three new methods in order to fix and run in the microscope any point of a preparation.]
Zeitschrift fiir wissenschaftliche Mikroskopie und fiir mikroskopische Technik, Leipzig, 21
(1): 27-46, figs. 1-15.
SOI(5): LS(10); SZ(1); BCM
1905a Apparecchio utile in embriologia per la fissazione automatica a tempi voluti di embrioni in
viadi sviluppo. [Useful instruments in embryology for automatic fixation at desired times of
developing embryos.] Zeitschrift fiir wissenschaftliche Mikroskopie und fiir mikroskopis-
che Technik, Leipzig, 21 (4): 449-457, figs. 1-4.
SOI(4); LS(9) [Publication date] 1904, may be confused with a business term; SZ(2); BCM. This
paper was “eingegangen am 9. Januar 1905”.
1905b Uova e larve di Murenoidi. [Eggs and larvae of muraenoids.] Atti della R{eale] Accademia
Peloritana 19 (2): 1-7.
SOI(6) [Text pagination] in reprint issue; LS(3) [Publication date] 1904; may be confused with
the date of meeting (3 December 1904); SZ not registered; CL [Text pagination] p. 311-315.
The Murenoidi may correspond to the suborder Anguilloidei. The following species are referred
in this paper. According to SPARTA (1941 : 248), they should be Nettastoma melanura Rafinesque
[ =Nettastoma melamurum Rafinesque, 1810] and Congromuraena mystax of Giinther, 1870 [=
Muraena mystax Delarouche, 1809.] The latter is revised as Gnathophis mystaxr (Delarouche,
1809). According to the Clofnam, the referred species are Muraena helena Linnaeus, 1758,
Chlopsis bicolor Rafinesque, 1810, and Echelus myrus (Linnaeus, 1785). (BLACHE, BaucHoT and
SALDANHA, 1973b, ¢, d, e, T)
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1905¢ Sulle cause dell’attuale moria dei molluschi bivalvi coltivati nei laghi di Ganzirri e Faro
(Messina). [On the causes of the current diseases of the bivalve molluscs cultivated in the
lakes of Ganzirri and Faro (Messina).] Atti della R [eale] Accademia Peloritana 19 (2): 1-21, 1
pl..
LS(11) [Serial issue number] not referred; SZ(1) [Text pagination] 21 p; BCM. The above-
mentioned text pagination may be of reprint issue.
1905d Impiego dell’elettrolisi nella impregnazione metallica e nella colorazione dei tessuti. [Use of
electrolysis in metallic impregnation and coloration of tissues.] Atti della R[eale] Accademia
Peloritana 19: 1-3.
SOI(8) [Text pagination] may be of reprint issue; LS(4); SZ (2).
1905e Particolare disposizione del sacco vitellino in un embrione di Selacide. [Particular disposition
of the yolk sac in an embryo of selachians.] Atti della R[eale] Accademia Peloritana 19: 1-2.
SOI(9) [Text pagination] may be of reprint issue; LS(7); SZ not registered.
1905f Impiego dell’elettrolisi nella impregnazione metallica e nella colorazione dei tessuti. [Use of
electrolysis in metallic impregnation and in coloration of tissues.] Anatomischer Anzeiger,
Jena, 27: 269-270.
LS(6); SZ(2); BCM.
1907a Zur kentnis des Stickstoff-Stoffwechsels bei marinen wirbellosen Tieren. Biologisches
Zentralblatt, Leipzig, 27: 479491, 1 fig.
1.S(12) [Publication date] 1905; SZ(2); BCM.
1907b Sul ritmo dei cuori di due larve di Discoglossus, saldate insieme. [On the heart rhythm of two
larvae of Discoglossus, joined together.] Atti della [Reale] Accademia dei Lincei [5] Rendi-
conti 16 (1): 979-981.
LS(14); SZ(2); BCM.
1907c Contrazioni ritmiche antiperistaltiche nell'intestino terminale di larve di Discoglossus pictus.
[Rhythmic contraction of antiperistalsis in the terminal intestine of Discoglossus pictus.] Atti
della R[eale] Accademia dei Lincei [5] Rendiconti 16 (2): 149-151, fig. 1.
SOI(10); LS(13); SZ(2): BCM.
1909a Uova e larve di Auxis bisus. [Eggs and larvae of Awuxis bisus.] Monitore Zoologico Italiano,
Florence, 20 (2-3): 79-80.
SOI(11) [Publication date] 1908; LS(15); SZ(2); BMD.
The A. bisus (Rafinesque) Morreau, 1881 (=Scomber bisus Rafinesque, 1810) is revised as Auxis
rochei (Risso, 1810). (PosTEL, 1973a)
1909b Uova e larve di Scomberoidi. [Eggs and larvae of Scombroidei.] Bollettino del Ministero di
Agricoltura Industria e Commercio [B] 8 (5): 86-87.
SOI(12) [Publication date] 1908; LS (16); SZ not registered.
The Scomberoidi in the text title may be translated as the suborder Scombroidei, but not the
genus Scomberoides Lacepéde, 1802. This inference is based on the text title of Entry [1910b].
1910a Studi sulla biologia del Tonno (Orcynus thynnus Ltkn). 1. Uova pelagiche e periodo di
maturita sessuale. [p. 1-4] II. Migrazioni batimetriche. [p. 4-7] III. Stadi giovanissimi d’
Orcynus thynnus Ltkn,, e identita tra questa specie e il Thynnus brachypterus C. V. [p. 7-15]
[Studies on the biology of the bluefin tuna (Orcynus thynnus Liitken). 1. Pelagic eggs and
the period of sexual maturity. II. Bathymetric migrations. III. Youngest stages of Orcynus
thynnus Liitken, and the identity between this species and Thynnus brachypterus Cuvier et
Valenciennes.] Rivista Mensile di Pesca e Idrobiologia, Pavia, 5 (1): 1-15, figs. 1-3.
SOI(15); LS(19); SZ(2); LIM; BMD. This paper includes three sections with their respective in-
text subtitle, above.
The O. thynnus of Liitken, 1880, and 7. brachypterus Cuvier, 1832, in C. V. are either synonym
of Thunnus (Thunnus) thynnus (Linnaeus, 1758); the genus Orcynus Cuvier, 1817, is a synonym
of Germo Jordan, 1889. (PosTEL, 1973a)
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1910b Uova e larve di Scomberoidi. Nota preliminare. I. Larva di Tonno (Orcynus thynnus Ltkn.) [p.
202] 1. Uovo e larva di Palamida (Pelamys sarda C. V.) [p. 202—205, figs. 1-3] II. Uova
pelagiche di Alalunga (Orcynus germo Ltkn.) [p. 205] [Eggs and larvae of Scombroidei. Pre-
liminary note. L. Larvae of bluefin tuna (Orcynus thynnus Liitken). II. Eggs and larvae of a
pelamid (Pelamys sarda Cuvier et Valenciennes). IIL. Pelagic eggs of albacore (Orcynus germo
Liitken).] Rivista Mensile di Pesca e Idrobiologia, Pavia, 5 (7-9): 201205, figs. 1-3.

SOI(13); LS(17); SZ(3); LIM. This paper includes the three sections with their respective in-text
subtitle, above.

[Section 1] For the nomenclature of the O. thynnus, see Entry [1910a]. [Section 2] The P. sarda
of Cuvier, 1832, in Cuv. Val. (=Scomber sarda Bloch, 1793) is revised as Sarda sarda (Bloch).
(PosTEL, 1973b) [Section 3] The O. germo of Liitken, 1880, is a synonym of Thunnus (Germo)
alalunga Bonnaterre, 1788. (PosTEL, 1973a) For the genus name Orcynus, sce Entry [1910a].

1910c Uova e larve di pesce spada (Xiphias gladius L.) [Eggs and larvae of swordfish (Xiphias
gladius Linnaeus).] Rivista Mensile di Pesca e Idrobiologia, Pavia, 5 (7-9): 206-209, figs. 1-2.

SOI(14); LS(18); SZ(2); CL; LIM; BMD.

1910d Uova e larve di Scomberoidi. [Eggs and larvae of Scombroidei.] Bollettino del Ministero di

Agricoltura Industria e Commercio 2 [C] (12): 1-3.
SOI(16); LS(20); SZ not registered.

1911 Distribuzione delle papille cutanee (organi ciatiformi) e suo valore sistematico nei Gobi. [Dis-
tribution of the dermal papillae (cup-formed organs) and their systematic value in the
Gobius.] Mitteilungen aus der Zoologischen Station zu Neapel 20 (2): 251-328, 15 figs., pls. 9
-12.

SOI(17); LS(21); SZ(3) _pagination] p. 351 (clerical error)—328, 15 figs, 12 pls; CL [Text pagina-
tion] p. 249-328.

1912a Comparsa degli organi luminosi in una serie di larve di Gonostoma denudatum Raf. [Appear-
ance of the luminous organs in a series of larvae of Gonostoma denudatum Rafinesque.]
R[egio] Comitato Talassografico Italiano, Memoria 9: 1-23, 4 figs., 1 pl.

LS(22); SZ(3) [Pagination] 22 p., 1 pl; CL; LIM; BMD.

1912b Larva di Stomias boa Risso. [Larva of Stomias boa Risso.] Rlegio] Comitato Talassografico

Italiano, Memoria 10: 1-6, 1 pL
SOII(1); LS(23); SZ(3); CL; LIM; BMD.
The S. boa of Cuvier, 1817, (=FEsox boa Risso, 1810) is revised as Stomias boa boa (Risso).
(MoRROW, 1973b)

1912¢ Embrione di Carcharodon Rondeletii M. Hle. (?), con particolare disposizione del sacco
vitellino. [Embryo of Carcharodon rondeletii Miiller et Henle (?), with particular disposition
of the yolk sac.] R[egio] Comitato Talassografico Italiano, Memoria 11: 1-10, 2 pls.

SOII(2); LS(24) misprinted in the text title as Hb for Hle; SZ(3); LIM.
The C. rondeletii Miller et Henle, 1841, is a synonym of Carcharodon carcharius (Linnaeus,
1758). (SPRINGER, 1973)

1912d Uova di “Sternoptychidae” Gthr. [Eggs of Sternoptychidae Giinther.] Rfegio] Comitato

Talassografico Italiano, Bollettino Bimestrale 2 (19): 384-386.
LS not listed; SZ(3) [Pagination] 5 p.; BMD.

1913a Larva di Ichthyococcus ovatus (Cocco). [Larva of Ichthyococcus ovatus (Cocco).] Rlegio]
Comitato Talassografico Italiano, Memoria 27: 1-6, 1 pl.

SOII(3); LS(25) [Serial number] misprinted (17); SZ(4) cited without code nor pagination; CL
[Pagination] 7 p., 1 pl; LIM; BMD.

This species is effective to be L ovatus Cocco, 1838, replacing Gonostomus ovatus Cocco, 1838.
(WirzeLL, 1973)

1913b Stadi post-embrionali di Vinciguerria attenuata (Cocco) e V. Poveriae (Cocco) Jordan ed
Evermann. [Post-embryonic stages of Vinciguerria attenuata (Cocco) and V. poweriae (Cocco)



38 La mer 39, 2001

Jordan et Evermann.] R[egio] Comitato Talassografico Italiano, Memoria 35: 1-8, 1 pl.
SOII(4); LS(26); SZ(4) cited without code nor pagination; CL [Text pagination] 7 p.; LIM.
The V. poveriae in the text title is misread for V. poweriae. (WiTzELL, 1973)
1914 Stadi larvali di Chauliodus Sloani Bl. [Larval stages of Chauliodus sloani Bloch.] R[egio]
Comitato Talassografico Italiano, Memoria 39: 1-8, 1 pl.
SOII(5); LS(27); SZ(4) cited without reference code nor pagination; BCM; BMD.
The author of C. sloani is Schneider in Bloch et al., 1801, but not Bloch. (Morrow, 1973a).
1915a Contributo alla conoscenza degli stadi larvali negli Scopelini Miiller (Bathophilus nigerrinus
Gigl., Scopelus caninianus C. e V., Sc. Humboldti Risso). [Contribution to the knowledge of lar-
val stages in Scopelini Miiller (Bathophilus niger-rinus Giglioli, Scopelus caninianus Cuvier et
Valenciennes, Scopelus humboldti Risso).] Atti della R[eale] Accademia dei Lincei [5]
Memoria 10 (17): 711-738, pls. 1-3.
SOIII(1); LS(28) [Publication date] 1914, which is the business year of the society; SZ not regis-
tered; CL [Text pagination] p. 714-720; BCM.
The Scopelini Mdller is not accepted as a taxa in current nomenclature. According to LUTKEN
(1892: 287), referred by Sanzo (1911: 252, footnote), the taxa was established for a family. It had
been treated besides as any other category in the family-group by succeeding researchers. The
author of S. caninianus is Valenciennes, 1849, in Cuv. Val; S. caninianus and S. humboldti
(=Gasteropelecus humboldti Risso, 1810) are together synonyms of Myctophum punctatum
Rafinesque, 1810. (KREFFT and BEKKER, 1973)
1915b Contributo alla conoscenza dello sviluppo embrionale e post-embrionale degli Scopelini
Miiller (Saurus griseus Lowe, Chlorophthalmus Agassizii Bp, Aulopus filamentosus Cuv.) [Con-
tribution to the knowledge of embryonic and post-embryonic development of Scopelini
Miiller (Saurus griseus Lowe, Chlorophthalmus agassizii Bonaparte, Aulopus filamentosus
Cuvier).] Atti della R[eale] Accademia dei Lincei [5] Rendiconto 24 (1): 460—464.
LS (29) [Serial title] omitted; [Serial division] confused: SZ not cited; CL (Additional refer-
ences) ; BCM. See Entry [1915f] on the same subject.
For the taxon Scopelini, see Entry [1915a]. The Saurus griseus Lowe, 1839, is a synonym of
Synodus saurus (Linnaeus, 1758), and the author of Aulopus filamentosus is Cloquet, 1816, but not
Cuvier. (NIELSEN, 1973a, b).
1915¢c Notizie ittiologiche. 1. Sulle cause determinanti I'approfondimento delle uova di Teleostei in
sviluppo. [p. 131-132] II. Stadi larvali di Stomias boa Risso. [p. 132] III. Stadi larvali di
Bathophilus nigerrinus Gigl. [p. 132] IV. Stylopthalmoides Lobiancoi e St. mediterraneus Mazza-
relli sono rispettivamente le forme larvali di Scopelus caninianus e Scopelus Hamboldti
[=Humboldti]. [p. 1331 V. Stadi larvali di Chauliodus sloani Bl. [p. 133] [Ichthyological news.
1. On the causes determining the scrutiny of teleostean eggs in development. II. Larval stages
of Stomia boa Risso. IlI. Larval stages of Bathophilus nigerrinus Giglioli. IV. Stylopthalmoides
lobiancoi and St. mediterraneus Mazzarelli are respectively the larval forms of Scopelus
caninianus and Scopelus humboldti. V. Larval stages of Chauliodus sloani Bloch.] Monitore
Zoologico Italiano, Florence, 26 (5-6): 131-133.
SOI(18); LS(30) [Text title] modified with an annotation by the author; SZ not registered; CL
[Text pagination] p. 131-144; BMD. This paper includes the five sections with their respective
in—text subtitle, above. [Section 2] For the species name in the in-text subtitle, see Entry
[1912b]. [Section 4] The nomenclature of the genus is referred later in the Section 4 of our ar-
ticle, below; the S. lobiancoi Mazzarelli, 1909, and S. mediterraneus Mazzarelli, 1909, are revised as
Muyctophum punctum Rafinesque, 1810, and Symbolophorus veranyi (Moreau, 1888) respectively;
for the other two species, see Entry [1915a]. (KRerrFT and BEKKER, 1973) See Entry [1915d] on
the same subject. [Section 5] For the author of C. sloani, see Entry [1914a].
1915d Stylophtalmoides Lobiancoi Mazzarelli e St. mediterraneus Mazzarelli, sono le rispettive forme
larvali di Scopelus caninianus C. V. e Scopelus Humboldti Risso. 1. Stylophthalmoides Lobiancoi
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e forma larvale di Scopelus caninianus C. e V. [p. 3-11] 1L Stylophthalmoides mediterraneus
Mazzarelli e forma larvale dello Sc. Humboldti Risso. [p. 13-22] [Styphtalmoides lobiancoi
Mazzarelli and St. mediterraneus Mazzarelli are respectively larval forms of Scopelus caninia-
nus Cuvier et Valenciennes and Scopelus humboldti Risso. 1. Stylophthalmoides lobiancoi is a
larval form of Scopelus caninianus Cuvier et Valenciennes. II. Stylophthalmoides mediterraneus
Mazzarelli is a larval form of Scopelus humboldti Risso.] Rlegio] Comitato Talassografico
Italiano, Memoria 44: 1-26, 1 pl.
SOII(6); LS(31); SZ(4) registered without reference code nor pagination; LIM; BMD. This paper
includes two sections with their respective in-text subtitle, above.
The genus Stylophthalmoides is not indexed in the Clofnam II. The type species (PaxTon, 1979;
EscamEYER and BaiLey in EScHMEYER, 1990) was subsequently designated as Stylophthalmus
lobiancoi Mazzarelli, 1909, by Taning, 1932. And this genus is revised (PAXTON, 1972) as a com-
plex of synonyms of Myctophum Rafinesque, 1892, and Symbolophorus Bolin and Wisner, 1959.
For the present synonym status of the two species in text title, see Entry [1915¢], and for an-
other taxonomic issue, see the Section 4, below, of our article.
1915e Stadi larvali di Bathophilus nigerrimus Gigl. [Larval stages of Bathophilus nigerrimus Giglioli.]
Rlegio] Comitato Talassografico Italiano, Memoria 48: 1-11, 2 pls.
SOII(7); LS(32); SZ(4) not coded; CL [Text pagination] p. 1-10; LIM; BMD.
1915f Contributo alla conoscenza dello sviluppo negli Scopelini Miiller (Sauwrus griseus lLowe,
Chlorophthalmus Agassizii Bp. ed Aulopus filamentosus Cuv.) L. Uova, stadi embrionali e post-
embrionali di Saurus griseus Lowe. [p. 3-14] I1. Stadi larvali di Chlorophthalmus Agassizii Bp.
[p. 14-17] 1II. Stadi larvali di Aulopus filamentosus Cuv. [p. 17-19] [Contribution to the knowl-
edge of development in Scopelini Miiller (Saurus griseus Lowe, Chlorophthalmus agassizii
Bonaparte and Awulopus filamentosus Cuvier). I. Eggs and embryonic and post-embryonic
stages of Saurus griseus Lowe. II. Larval stages of Chlorophthalmus agassizi Bonaparte. II1. Lar-
val stages of Aulopus filamentosus Cuvier.] Rlegio] Comitato Talassografico Italiano, Memo-
ria 49: 1-21, 3 figs., pls. 1-3.
SOII(8); LS(33); SZ(4) without reference code nor pagination; LIM. This paper includes three
sections with their respective in-text subtitle, above.
For the taxon Scopelini, sce Entry [1915a]. [Section 1] For the species name in the in—text sub-
title, sec Entry [1915b]. [Section 3] For the authorship of A. filamentosus, see Entry [1915b].
1917a Discorso inaugurale del Prof. Luigi Sanzo, Direttore delllstituto di Biologia Marina in
Messina. [Inaugural address of Prof. Luigi Sanzo, Director of the Istituto di Biologia Marina
in Messina.] R[egio] Comitato Talassografico Italiano, Bolletino Bimestrale 6 (39-44): 25-43.
LS(34) [Publication date] 1916, [Text title] modified with an annotation by the author; SZ(3):
BMD.
1917b Stadi larvali di Paralepis hyalina C. V. [Larval stages of Paralepis hyalina Cuvier et
Valenciennes.] R[egio] Comitato Talassografico Italiano, Memoria 59: 1-7, 1 pl.
SOII(9); LS(35); SZ(6); CL; BCM; BMD.
The P. hyalina Cuvier, 1829, in Cuvier and Valenciennes is a synonym of Sudis hyalina Rafinesque, 1810.
(Posr, 1973)
1917¢ Sviluppo larvali di Paralepis Rissoi Bp. [Larval development of Paralepis rissoi Bonaparte.]
Rlegio] Comitato Talassografico Italiano, Memoria 62: 1-9.
SOII(10); LS(36); SZ(6); CL [Text pagination] p. 3-9; BCM; BMD.
The P. rissoi Bonaparte, 1840, is revised as Notolepis rissoi (Bonaparte). (Posr, 1973)
1918a Stadi larvali di P. sphyraenoides Risso. [Larval stages of Paralepis sphyraenoides Risso.] Atti
della Rleale] Accademia dei Lincei [5] Rendiconti 27 (12): 450-454, figs. 1-2.
SOI(22); LS(41); SZ not cited; CL [Authorship] Sanzo, L.; Grass, B; BCM. This paper is not a
joint work with Grassi, who was the reader of this note presented by Sanzo, as usual at the
meeting of the day. Issues (semestre) of each volume are independently paginated each other.
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The Paralepis sphyrenoides Risso, 1820, (= P. sphyraenoides of Cuvier, 1829) is revised as
Lestidiops sphyrenoides (Risso). (PosT, 1973)
1918b Nuovo contributo alla conoscenza dello sviluppo larvale di Stomias boa Risso. [New contribu-
tion to the knowledge of larval development of Stomias boa Risso.] Atti della R[eale]
Accademia dei Lincei [5] Rendiconti 27 (3): 77-82, figs. 1-2.
SOI1(20); LS(39); SZ not registered; CL; BCM.
For the species name in the text title, see Entry [1912b].
1918¢ Sviluppo larvale di Chauliodus Sloani Bl. [Larval development of Chauliodus sloani Bloch.]
Atti della R[eale] Accademia dei Lincei [5] Rendiconti 27 (4): 91-97, figs. 1-4.
SOI(21); LS(40); SZ not registered; BCM.
For the species name in the text title, sece Entry [1914].
1918d Nuovo contributo alla conoscenza dello sviluppo larvale di Bathophilus nigerrimus Gigl. [New
contribution to the knowledge of larval development of Bathophilus nigerrimus Giglioli.] Atti
della Rleale] Accademia dei Lincei [5] Rendiconti 27 (11): 379-383.
SOI(19); LS(37); SZ not registered; CL; BCM.
1918e Stadi larvali di Ichthyococcus ovatus (Cocco). [Larval stages of Ichthyococcus ovatus (Cocco).]
Atti della R[eale] Accademia dei Lincei [6] Rendiconti 27 (2): 413-415.
LS(38); SZ not registered; BCM.
For the species name in the text title, see Entry [1913a].
1918f Uova e larve di Trachypterus cristatus Bp. [Eggs and larvae of Trachypterus cristatus
Bonaparte.] Rlegio] Comitato Talassografico Italiano, Memoria 64: 1-16, 1 pl.
SOI(11); LS(42); SZ(6); CL; BCM; BMD.
The author of the species is Bonelli, 1820, but not Bonaparte (Bp.); the 7. cristatus Bonelli is re-
vised as Zu cristatus (Bonelli). (PALMER, 1973b)
1918g Contributo alla conoscenza dello sviluppo post-embrionale negli Scopelini Miiller. Nota I. M.
Gemellari (Cocco). [p. 9111 Nota II. [without subtitle, but on M. Dofleini] [p. 13-16] Nota III.
M. Rafinesquei (Cocco). [p. 17-18] Nota IV. M. Rissoi (Cocco). [p. 19-21] Nota V. M. Benoiti
(Cocco). [p. 23-25] Nota VL M. Benoiti Hygomi (Liitken) A. Brauer. [p. 27-31] Nota VIL. M.
glaciale (Reinhardt). [p. 33] Nota VIIL. M. Coccoi Cocco. [p. 35-37] Nota IX. M. madarense
(Lowe). [p. 39-40] Nota X. M. elongatum (Costa). [p. 41-44] Nota XI. M. alatum (Goode e
Bean). [p. 45-49] Nota XII. M. crocodilum (Risso). [p. 51-53] Nota XIII. M. metopoclampum
(Cocco). [p. 55] [Contribution to the knowledge of post-embryonic development in Scopelini
Miiller. (with the in-text subtitles Notes I-XIII, as shown as above)] Rlegio] Comitato
Talassografico Italiano, Memoria 66: 1-55.
SOII(12); LS(43-54) the Note 13 is omitted; SZ(7) the Note 7 is exclusively registered; CL; BCM;
BMD. This paper includes 13 sections, or notes with their respective in-text subtitle, above.
For the taxon Scopelini, see Entry [1915a]. [Note 1] The M. gemellari of Bonaparte, 1840 (=
Nyctophus gemellarii Cocco, 1838) is further revised as Lobianchia gemellari (Cocco). [Note 2]
The M. (Lampanyctus) dofleini Zugmyer, 1811, is revised as Lobianchia dofleini (Zugmyer).
[Note 3] The M. rafinesquei (=Nyctophum rafinesquei Cocco, 1838) is revised as Diaphus
rafinesquei (Cocco). [Note 4] The M. rissoi of Taning, 1918 (= Scopelus rissoi Cocco, 1829) is re-
vised as Electrona rissoi (Cocco). [Note 5] The M. benoiti (=Scopelus benoiti Cocco, 1838) is re-
vised as Hygophum benoiti (Cocco). Note 6] The M. (M.) benoiti hygomi of Brauer, 1906, is a
synonym of Hygophum hygomi (Liitken, 1892). [Note 7 The M. glaciale (=Scopelus glacialis
Reinhardt, 1837) is revised as Benthosema glaciale (Reinhardt). [Note 8] The M. coccoi
(==Scopelus coccoi Cocco, 1829) is revised as Gomichthys coccoi (Cocco). [Note 9] The M.
madarense (=Scopelus madarensis Lowe, 1839) is revised as Ceratoscopelus madarensis (Lowe).
[Note 10] The M. elongatum (=Scopelus elongatus Costa, 1844) is revised as Notoscopelus
elongatus (Costa). [Note 11] The M. alatum is a synonym of Lampanyctus alatus Goode et Bean,
1896. [Note 12] The M. crocodilum (= Gasteropelecus crocodilus Risso, 1810) is revised as
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Lampanyctus crocodilus (Risso). [Note 13] The M. metopoclampum of Bonaparte, 1840, (=
Nyctophus metapoclampus Cocco, 1829) is further revised as Diaphus metopoclampus (Cocco).
(KrEFFT and BEKKER, 1973)

1919 Contributo alla conoscenza degli stadi larvali di Orthagoriscus Bl. [Contribution to the knowl-
edge of the larval stages of Orthagoriscus Bloch.] Rlegio] Comitato Talassografico Italiano,
Memoria 69: 1-7, 1 pl.

SOII(13); LS(55) [Publication date] misprinted (1939); SZ(7); BCM; BMD.
The genus Orthagoriscus Schneider, 1801 (not Bloch) is a synonym of Mola Koelreuter, 1770.
(TORTONESE, 1973¢)

1921 Sulla biologia e pesca dei Pesce Spada. [On the biology and fishery of swordfish.] Rendiconto
della dodicisimana assemblea ordinaria e del convegno dell’ Unione Zoologica Italiana in
Trieste, 8-12 Settembre 1921. 1 p.

SOI(23); LS(56): SZ not registered. Pagination is not determined on the reprint issue.

1922 Uova e larve di Xiphias gladius L. [Eggs and larvae of Xiphias gladius Linnaeus.] R[egio]
Comitato Talassografico Italiano, Memoria 79: 1-18, pls. 1-2.

LS(57); SZ(4) registered without reference code nor pagination; CL [Pagination] 17 p., 2 pls;
BCM; BMD.

1924a Le presunte uova di Macruride sono uova di Maurolicus hamethystinopunctatus Cocco. [The
presumed eggs of macrurids are those of Maurolicus amethystinopunctatus Cocco.] Atti della
Societd Italiana per il Progresso delle Scienze. Dodicesima Riunione. Catania, Aprile 1923.
Parte II: 125-126.

L.S(58) [Publication date] 1923; [Text title] modified (Maurolicus Pennanti); [Serial issue title]
this publication is issued for the reunion in Catania, but not in Pavia; SZ not registered; BMD.
The M. amethysmopunctatus [not hamethysmopunctatus| Cocco, 1838, is a synonym of M. meulleri
(Gmelin, 1789) (WrTzELL, 1973).

1924b Uova e larve di Argyropelecus Zemigymnus. [Eggs and larvae of Argyropelecus hemigymnus.]
Atti della Societa Italiana per il Progresso delle Scienze. Dodicesima Riunione. Catania, Aprile
1923. Parte II: 126.

LS(59); SZ not registered; BMD. Original text title is misprinted (Zemigymnus).

1925a Uova e larve di Alalonga (Orcynus germo Ltkn.) [Eggs and larvae of albacore (Orcynus germo

Liitken).] Atti della Rleale] Accademia Nazionale dei Lincei [6] Rendiconti 1 (3): 131-134.
SOI(24); L.S(65); SZ(4); LIM; BCM.
Alalonga is a Sicilian namec (PaLomsl and SANTARELLI, 1953) of the albacore.

1925b Uova e larve di Regalecus glesne Asc. [Eggs and larvae of Regalecus glesne Ascanius.] Rlegio]
Comitato Talassografico Italiano, Memoria 118: 1-8, 1 pl.

SOII(14); LS(66); SZ not registered; CL [Text pagination] p. 1-7; BCM; BMD.

1926a Ricerche biologiche nella Crociera idrografica con la R. Nave Ammiraglio Magnaghi in Mar
Rosso. [Biological researches during the hydrographic cruise by the Rloyal] Ship
Ammiraglio Magnaghi in the Red Sea.] Atti della Societa Italiana per il Progresso delle
Scienze, XIV Riunione. Pavia, 24-29 Maggio 1925. p. 516-519.

LS(60); SZ not registered; BMD.

1926b Ricerche biologiche nella Crociera idrografica con la R. N. Ammiraglio Magnaghi in Mar
Rosso. Uova e larve di Plectognati. [Biological researches during the hydrographic cruise by
the R/S Ammiraglio Magnaghi in the Red Sea. Eggs and larvae of Plectognathi.] Atti della
Societa Italiana per il Progresso delle Scienze, XIV Riunione. Pavia, 24-29 Maggio 1925. p. 519.

LS(61); SZ not registered; BMD.

1926¢ Ricerche biologiche nella Crociera idrografica con la R. N. Ammiraglio Magnaghi in Mar
Rosso. Uova e larve di Echeneis naucrates. [Biological researches during the hydrographic
cruise by the R/S Ammiraglio Magnaghi in the Red Sea. Eggs and larvae of Echeneis nau-
crates.] Atti della Societd Italiana per il Progresso delle Scienze. XIV Riunione. Pavia, 24— 29
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Maggio 1925. p. 519-520.
LS(62): SZ not registered; BMD.
1926d Ricerche biologiche nella Crociera idrografica con la R. N. Ammiraglio Magnaghi in Mar
Rosso. Uova e larve di Regalecus gladius Walb. [Biological researches during the
hydrographic cruise by the R/S Ammiraglio Magnaghi in the Red Sea. Eggs and larvae of
Regalecus gladius Walbaum.] Atti della Societa Italiana per il Progresso delle Scienze. XIV
Riunione. Pavia, 24-29 Maggio 1925. p. 520-521.
1.S(63); SZ not registered, BMD.
The species name in the text title is not easily identified. It may be confused with two species:
Regalecus remipes of Walbaum, 1792, and Gymnetrus gladius Valenciennes, 1835, in Cuv. Val
They are the synonym of Regalecus glesne Ascarius, 1772. (PALMER, 1973a) This name is applied
in the SparTA’s list (Entry No. 63, above), where the original title is rearranged.
1926e Ricerche biologiche nella crociera idrografica con la R. N. Ammiraglio Ma-gnaghi in Mar
Rosso. Nuovo probabile uovo di Anguilla. [Biological researches during the hydrographic
cruise by the R/S Ammiraglio Magnaghi in the Red Sea. Probably new record of an eel egg.]
Atti della Societa Italiana per il Progresso delle Scienze. XIV Riunione. Pavia, 24-29 Maggio
1925. p. h21.
LS(64); SZ not registered; BMD.
1927a Uova e larve di Echeneis naucrates (Linn.) Nota preliminare. [Eggs and larvae of Echeneis
naucrates (Linnaeus). Preliminary note.] R[egio] Comitato Talassografico Italiano, Memoria
133: 1-5.
SOII(15); LS(69); SZ(5) [Serial number] misread (83); CL [Serial number] misprinted (130);
[Text pagination] p. 3-5; BCM; BMD.
The E. naucrates Linnaeus, 1758, is a valid species name, but not a revised one. (LACHNER, 1973)
1927b Per un maggiore rendimento della Pesca e dell'Industria peschereccia in Italia. I. Reazione
negativa del tonno alla luce e suo sfruttamento a beneficio delle nostre tonnare. [For a larger
fishery and fisheries industries productivity in Italy. I. Negative reaction of bluefin tuna to
the light and its exploitation for the benefit of our tuna-fishing fixed net.] R[egio] Comitato
Talassografico Italiano, Memoria 134: 1-11.
LS(68) [Serial issue number] misprinted (CXXIVX); SZ(5) [Serial issue number] misread (84);
BCM; BMD.
1927¢ Xiphias gladius L. [Xiphias gladius Linnaeus.] in Faune et flore de la Mediterranée, Fasc. 7.
Paris: Institut Océanographique. 2 p., figs. 1-7.
LS not cited: SZ(5); BCM. This book was published in 1927-1935 on a slip system without pagi-
nation; see GERMAIN (1935) for further detail of bibliography.
1927d Contributo alla conoscenza di uova e larve di Plectognati. Nota preliminare. [Contribution to
the knowledge of eggs and larvae of Plectognathi. Preliminary note.] Bollettino dell'lstituto
di Zoologia, Reale Universita di Roma, 5: 123-128.
LS not cited; SZ(5) [Text pagination] 6 p.; BCM; LIM
1928a Nuovo tipo di rete planctonica ad apertura e chiusura a momenti voluti. [New model of
plankton net for opening and closing at desired moments.] Bollettino della Societa Italiana di
Biologia Sperimentale 2 (7).
LS(70); SZ not registered. Pagination of this paper is not yet determined. See Entry [1928g] on
the same subject.
1928b Variazioni di peso specifico di una massa gelatinosa gallegiante di uova di Teleostei. [Varia-
tions in specific gravity of a floating gelatinous mass of teleostean eggs.] Bollettino della
Societa Italiana di Biologia Sperimentale 3 (3): 261-264.
SOI(25); LS(71); SZ(6). See Entry [1029e] on the same subject.
1928¢ Uova, sviluppo embrionale, stadi larvali, post-larvali e giovanili di Sternoptychidae e
Stomiatidae. Sternoptychidae. 1. Argyropelecus hemigymnus Cocco. [Eggs, embryonic develop-
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ment, larval, post-larval and juvenile stages of Sternoptychidae and Stomiatidae. Sternopty-
chidae. 1. Argyropelecus hemigymnus Cocco.] Rlegio] Comitato Talassografico Italiano,
Seconda Monografia (1928): 1-83 [including 14p. of plate legend and 1 page of errata], figs.
1-11, pls. 1-7.

SOIII(8); LS(84); SZ(10) [Pagination] p. 5-68, pls. 1-8; CL [Text pagination] p. 1-68. The series

of works starts from the subseries “Sternoptychidae,” which was continued to the third paper,

Entry [1935], and the subseries “Stomiatidae” was not realized in the series concerned.

1928d Uova e larve di Remora remora L. [Eggs and larvae of Remora remora Linnaeus.] Rlegio]

Comitato Talassografico Italiano, Memoria 138: 1-11, 1 pl.
SOII(16); LS(72); SZ(5); CL [Text pagination} p. 3-11; BCM; BMD.
The species name shown in the text title is a revised name of Echeneis remora Linnaeus, 1758,
after Gill, 1863. (LACHNER, 1973)

1928e Uova e larve di Zeus Faber L. Nota preliminare. [Eggs and larvae of Zeus faber Linnaeus. Pre-
liminary note.] R[egio] Comitato Talassogrfico Italiano, Memoria 139: 1-4.

SOM(17); LS(73); SZ(6); BCM; BMD.

1928f Contributo alla conoscenza di uova e larve di “Brama Raji” Bl. [Contribution to the knowledge
of eggs and larvae of Brama raji Bloch.] R[egio] Comitato Talassogrfico Italiano, Memoria
147: 1-10, 1 plL.

SOII(18); LS(74); SZ(7) [Text pagination] 8 p.; BCM; BMD.
The B. raji of Bloch and Schneider, 1801, [not of Bloch] (= Sparus raji Bloch, 1791) is a synonym
of Brama brama (Bonnaterre, 1788). (MEAD, 1973)

19282 Nuovo tipo di rete planktonica in serie ad apertura e chiusura a momenti voluti. [New model
of plankton net for sequential collecting by opening and closing at desired moments.]
Rlegio] Comitato Talassogrfico Italiano, Memoria 148: 1-18, pls. 1-3.

LS(75); SZ not registered; BCM; BMD. See Entry [1928a] on the same subject.

1929a Biologia e pesca del Pesce Spada (Xiphias gladius 1..) [Biology and fishery of swordfish
(Xiphias gladius Linnaeus).] Atti del Convegno di Biologia Marina Applicata alla Pesca.
Messina, Giuglio 1928. p. 1-8.

SOI(26); LS(76) [Publication date] 1928; SZ(8).

1929b Biologia dell'anguilla. [Biology of the eel.] Atti del Convegno di Biologia Marina Applicata

alla Pesca. Messina, Giuglio 1928.
LS(77); SZ(7) [Text pagination] 16 p.

1929¢ Uova e larve di Tonno ("Orcynus thynnus L.tkn.”) [Eggs and larvae of bluefin tuna (Orcynus
thynnus Liitken).] Atti della R [eale] Accademia Nazionale dei Lincei [6] Rendiconti 9 (1):
104-106.

SOI(27); LS(79); SZ(T); CL; BCM.
For the species name in the text title, see Entry [1910a].

1929d Contributo alla conoscenza delle produzioni scheletriche cutanee nei Teleostei. [Contribution
to the knowledge of the cutaneous skeleton production in teleosteans.] Atti del IV Congresso
Internazionale di Limnologia Teorica ed Applicata. [Roma, 1929.] p. 547-552.

SOI(28); LS(80); SZ(8).

1929¢ Peso specifico e sue variazioni in uova galleggianti di Teleostei. I°. Uova racchiuse in massa
gelatinosa. [Specific gravity and its variations in teleostean floating eggs. 1. Eggs contained
in gelatinous mass.] R[egio] Comitato Talassografico Italiano, Memoria 150: 1-14, figs. 1-2.

SOII(19); LS(81); SZ(7); BCM; BMD. See Entry [1928b] on the same subject.

1929f Nidamento pelagico, uova e larve di “Thysanoteuthis rhombus” Troschel. [Pelagic nest materi-
als, eggs and larvae of Thysanoteuthis rhombus Troschel.] Rlegio] Comitato Talassografico
Italiano, Memoria 161: 1-10, 1 pl.

SOII(20); LS(82) [Serial issue number. misprinted (CXI); SZ(8) [Text pagination] 9 p,; BCM;
BMD.
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1930a Campagna idrografica nel Mar Rosso della Regia Nave Ammiraglio Magnaghi 1923—24.
Ricerche biologiche su materiali raccolti dal Prof. L. Sanzo: Memoria 1. Itinerario e stazione
biologiche della crociera. Relazione del Prof. Luigi Sanzo. I. Introdizzione. [p. 119] II. Itinerario
della crociera e stazioni biologiche compiute. [p. 121-127, fig. 1] III. Obbiettivi principali delle
ricerche biologiche compiute. [p. 129-139, fig. 2] IV. Quadro di ritrovo delle stazioni biologiche
delle annesese tavole IV-V-VI-VIL [p. 141] V. Tabelle dei dati di pesca per le singole stazioni
biologiche. [p. 143-164] [Hydrographic cruise in the Red Sea of the Royal Ship Ammiraglio
Magnaghi 1923-24. Biological researches on material collected by Prof. L. Sanzo: Memoir 1.
Itinerary and biological stations of the cruise. Report by Prof. Luigi Sanzo. I. Introduction. II.
Itinerary of the cruise and biological stations accomplished. III. Principal objectives of the
biological researches accomplished. IV. Summary of the biological stations in the annex ta-
bles 4-7. V. Lists of catch data by biological station.] Istituto Idrografico della Regia Marina,
Annali Idrografici 11bis: 117-164, fig. 1, pls. 1-7.

SOII(2) [Publication date] 1928; LS(78); SZ(6) [Publication date] 1928; [Pagination] 48 p., 2
figs, 4 pls,; BIL. This paper includes the five sections with their respective in-text subtitle, above.

1930b Campagna idrografica nel Mar Rosso della Regia Nave Ammiraglio Magnaghi 1923-24.
Ricerche biologiche su materiali raccolti dal Prof. L. Sanzo: Memoria IV. Contributo alla
conoscenza di uova, larve e stadi giovanali in Echeneis naucrates Linn. [Hydrographic cruise
in the Red Sea by the Royal Ship Ammiraglio Magnaghi 1923-24. Biological researches on ma-
terial collected by Prof. L. Sanzo: Memoir IV. Contribution to the knowledge of eggs, larvae
and juvenile stages in Echeneis naucrates Linnaeus.] Istituto Idrografico della Regia Marina,
Annali Idrografici 11bis: 201-211, 1 fig., 1 pl.

LS(67); SZ(5) [Publication date] 1927; [Text pagination] 9 p.; CL; BCM; BIL

1930c Campagna idrografica nel Mar Rosso della Regia Nave Ammiraglio Magnaghi 1923-24.
Ricerche biologiche su materiali raccolti dal Prof. L. Sanzo: Memoria VII. Plectognati.
[Hydrographic cruise in the Red Sea by the Royal Ship Ammiraglio Magnaghi 1923-24. Bio-
logical researches on material collected by Prof. L. Sanzo: Memoir VII. Plectognathi.] Istituto
Idrografico della Regia Marina, Annali Idrografici 11bis: 375-459, +14 p., figs. 1-21, 8 pls. [in-
cluding one title page of the plates] .

SOIII(2) [Publication date] 1929; LS not listed; SZ(8) [Publication date] 1929; [Text pagination]
95 p.

1930d Ricerche biologiche su materiali raccolti dal Prof. L. Sanzo nella Campagna idrografica nel
Mar Rosso della R. N. Ammiraglio Magnaghi 1923-1924. “Plectognati”. [Biological research on
material collected by Prof. L. Sanzo during the hydrographic cruise in the Red Sea of the R
/S Ammiraglio Magnaghi 1923-1924. Plectognathi.] R[egio] Comitato Talassografico Italiano,
Memoria 167: 1-126, pls. 1-7.

LS(83) "Publication date] 1929; [Text title] apparently confused with Entry [1930c]; [Serial
issue number] misprinted (CLXXVID); SZ not registered; BCM; BMD.

1930e Giovanissimo stadio larvale di Xiphias gladius L. di mm 64. [Earliest larval stage of Xiphias
gladius Linnaeus, 6.4 mm long.] R[egio] Comitato Talassografico Italiano, Memoria 170: 1-9,
1 pl.

LS not cited; SZ(9) [Text pagination] 8 p.; CL [Pagination] 8 p., 3 figs. (the 3 figures are drawn
on the plate mentioned above); BCM; BMD. See Entry [1930i] on the same subject.

1930f Uova e larve di Mugil cephalus Cuv. ottenute per fecondazione artificiale (Nota Preventiva).
[Eggs and larvae of Mugil cephalus Cuvier, obtained by artificial fecondation (Preventive
Note).] R[egio] Comitato Talassografico Italiano, Memoria 179: 1-5.

SOI(21); LS(85) [Serial issue number] misprinted (CXXIX); SZ(9) ; BCM; BMD.
The authorship of M. cephalus is Linnaeus, 1758, but not Cuvier, 1817 (part.) or 1829, and the spe-
cies is revised as M. cephalus cephalus (Linnaeus). (TREWAVAS, 1973)
1930g Uova, sviluppo embrionale, stadi larvali, post-larvali e giovanili di Sternoptychidae e
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Stomiatidae. Sternoptychidae. 2. Ichthyococcus ovatus Cocco. [Eggs, embryonic development
and larval, post-larval and juvenile stages of Sternoptychidae and Stomiatidae. Sternopty-
chidae. 2. Ichthyococcus ovatus Cocco.] R[egio] Comitato Talassografico Italiano, Seconda
Monografia (1930): 69-119, fig. 12, pls. 8-9.
SOIII(9); LS(90); SZ(9) [Publication date] 1931; [Text pagination] p. 73-114; CL [Text pagina-
tion] p. 71-119. See an annotation in Entry [1928c] on the series title.
1930h Attivita scientifica dell'lstituto Centrale di Biologia marina in Messina. in Relazione
sull'attivita del R. Comitato Talassografico nell’esercizio 1928-29. [Scientific activities of the
Istituto Centrale di Biologia Marina in Messina. in Report on the activity of the Regio
Comitato Talassografico in the execution 1928-1929.] Bollettino del Consiglio Nazionale delle
Ricerche 19: 10-15.
SOI(29); LS(86) [Serial issue number] not cited; SZ not registered
1930i Giovanissima larva di Xiphias gladius L., lunga mm 6,40. [Earliest larva of Xiphias gladius
Linnaeus, 6.40 mm long.] Bolletino di Zoologia, Napoli, 1 (1): 31.
SOI(30); LS(87); SZ not registered; BCM. See Entry [1930e] on the same subject.
1930j Contributo alla conoscenza dello sviluppo nei Carancidi—Seriola Dumerilii Risso. [Contribu-
tion to the knowledge of development in Carangidae. Seriola dumerilii Risso.] Bollettino di
Zoologia, Naples, 1 (1): 33-34.
SOI(31); LS(88); SZ(8); CL; BCM.
The Carancidi in the text title is read as Carangidi (ParLomsi and SANTARELLI, 1953); the S.
dumerilii (=Caranx dumerili Risso, 1810) is revised as S. dumerili (Risso). (HUreau and
TORTONESE, 1973)
1930k Peso specifico in uova di Exocoetus e portata biologica dei filamenti di attacco di esse uova e
corpi solidi galleggianti. [Specific gravity in eggs of the Exocoetus, and biological importance
of the binding filaments of its eggs and floating solid bodies.] Bollettino della Societa Italiana
di Biologia Sperimentale 5 (6);: 1-2.
SOI(32) [Text title] misprinted (EVOCOETUS); LS(89): SZ(8).
1931a Uova, stadi embrionali e post-embrionlali di Naucrates ductor L. [Eggs and embryonic and
post-embryonic stages of Naucrates ductor Linnaeus.] Rlegio] Comitato Talassografico
Italiano, Memoria 185: 1-16, 1 pl.
SOII(22); LS(91); SZ(9); CL [Text pagination] p. 1-14; BCM; BMD.
The originally designated name of this species is Gasterosteus ductor Linnaeus, 1758, which was
revised as Naucrates ductor (Linnaeus) after Cuvier, 1832. (HureaU and TORTONESE, 1973)
1931b Azione dell'acqua marina sulla fermentazione alcoolica. [Action of seawater on alcoholic fer-
mentation.] Attidella R[eale] Accademia Nazionale dei Lincei [6] Rendiconti 13 (2): 140-143.
LS(99); SZ(S & P); BCM. This article is a joint work as the senior author with F. PIRRONE.
1931c Acqua di mare irradiata con raggi ultravioletti e sua azione sulla velocita della fermentazione
alcoolica di soluzioni di glucosio. [Seawater irradiated with ultraviolet rays and its action on
the velocity of the alcoholic fermentation of glucose solutions.] Atti della R[eale] Accademia
Nazionale dei Lincei [6] Rendiconti 13 (8): 613-617.
LS(98); SZ(S & P); BCM. This article is a joint work as the senior author with F. PIRRONE.
1931d Uova e primi stadi larvali di <Myctophum Gemellari>> Cocco (=< Scopelus Gemellari> C. e
V.) [Eggs and early larval stages of Myctophum gemellari Cocco (=Scopelus gemellani Cuvier
et Valenciennes).] Atti della R[eale] Accademia Nazionale dei Lincei, [6] Rendiconti 14 (2):
515-519, figs. 1-3.
SOI(34); LS(94); SZ not registered; BCM.
The S. gemellari of Valenciennes, 1849, in Cuv. Val. is a junior synonym of M. gemellari of
Bonaparte, 1840. For further details, see the annotation on Entry [1918g (Note I)]
1931e Sottordine: Salmonoidei. in Uova, larve e stadi giovanili di Teleostei. Monografia elaborata
con T'uso del materiale raccolto e seriato da Salvatore Lo Bianco. [Suborder: Salmonoidei. in
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Eggs, larvae and juvenile stages of Teleostei. Monographs elaborated by the use of the mate-
rial collected and seriated by Salvatore Lo Bianco.] Fauna e flora del Golfo di Napoli,
Monografia 38 (1931): 21-42, figs. 24-32, pls. 2-3 [with 4 pages of plate legend].
SOIII(5); LS(92); SZ not registered (but deposited in the Library of the Station); CL [Pagina-
tion] p. 21-92, figs. 31-58, pls. 2-7; LIM. The works in this and the next entry are published inde-
pendently each other. This Monographs were reprinted as a book in two parts in 1956 by the
Stazione Zoologica Anton Dohrn Napoli with the aid of the UNESCO. For this monograph, an
English edition (Code No. TT68-50356) was published in 1969 by the Israel Program for Scien-
tific Translation.
1931f Sottordine: Stomiatoidei. in Uova, larve e stadi giovanili di Teleostei. Monografia elaborata
con l'uso del materiale raccolto e seriato da Salvatore Lo Bianco. [Suborder: Stomiatoidei. in
Eggs, larvae and juvenile stages of Teleostei. Monographs elaborated by the use of the mate-
rial collected and seriated by Salvatore Lo Bianco.] Fauna e flora del Golfo di Napoli,
Monografia 38 (1931): 42-92, figs. 33-58, pls. 4-7 [with 8 pages of plate legend].
SOII(5); LS(92); SZ not registered. See also an annotation for Entry [1931e].
1931g Si riproduce '<Anguilla vulgaris™> nel Mediterraneo? [Does Anguilla vulgaris reproduce itself
in the Mediterranean?] VIléme Congrés International d’Aquaculture et de Péche. Paris.
1931. 8 p.
SOI(33); LS(93); SZ not registered; LIM. This paper is included in: Rapports sur les questions
mises a 'ordre du jour par la Commission Internationale d’'Organisation du Congres. Groupe II.
Péches fluviales. Section N° 1. Etude scientifique des eaux douces. Question No 18. Anguille. Re-
print issue, SOI(33), shows “Groupe I,” being misprinted for Groupe II, above.
The A. vulgaris Shaw, 1803, is a subjective synonym of Muraena anguilla Linnaeus, 1758, and re-
vised as Anguilla anguilla (Linnaeus). (BLACHE, BAUCHOT and SALDANHA, 1973a)
1931h Nuovo metodo di colorazione della cartilagine impiegato nello studio della composizione
scheletrica del cranio nei Teleostei, [New method of the cartilage coloration used in the skele-
tal composition study of the teleostean cranium.] Bollettino della Societa Italiana di Biologia
Sperimentale 6 (4): 1-2.
SOI (35); LS(95); SZ(9) [Text pagination] 2 p.
19311 Uova e larve di Zeus faber L. [Eggs and larvae of Zeus faber Linnaeus.] Archivio Zoologico
Italiano, Naples, 15: 475—483, pl. b.
SOI(36); LS(96); SZ(10).
1932a Nuovo contributo alla conoscenza delle uova e primi stadi larvali negli Scomberoidi. [New
contribution to the knowledge of eggs and early larval stages in Scombroidei.] Bollettino di
Zoologia, Naples, 3 (1-2): 69-72.
SOI(37); LS(100); SZ not registered; CL [Publication date] 1931; BCM.
For the suborder name in the text title, see Entry [1909b, 1910b, d] on a similar subject.
1932b Uova e primi stadi larvali di Tracurus mediterraneus. [Eggs and early larval stages of
Trachurus mediterraneus.] Bollettino di Zoologia, Napoli, 3 (1-2): 73.
SOI(39) [Text title] misprinted (Tracurus); LS(102) [Text title] misprinted (..stadi di...); SZ not
registered; CL; BCM.
The T. mediterraneus of Liitken, 1880 (= Caranx trachurus var. mediterraneus Steindachner,
1869) is revised as T. mediterraneus mediterraneus (Steindachner). (HUREAU and TORTONESE,
1973)
1932¢ Uova e primi stadi larvali di Mugilidi. [Eggs and early larval stages of Mugilidae.] Bollettino
di Zoologia, Naples, 3 (1-2): 75-77.
SOI(40); LS(103); SZ not registered; BCM.
1932d Uova e larve di Gonostoma denudatum Raf. [Eggs and larvae of Gonostoma denudatum
Rafinesque.] Bollettino di Zoologia, Naples, 3 (1-2): 79-80.
SOI(38); LS(101); SZ not registered; BCM.
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1932¢ Uova e primi stadi larvali di Pelamys sarda C. V. [Eggs and early larval stages of Pelamys
sarda Cuvier et Valenciennes.] R[egio] Comitato Talassografico Italiano, Memoria 188: 1-10,
1 pL.
SOII(23); LS(97) [Publication date] misprinted (1931); [Text title] misprinted (Pelamis); SZ
not registered; CL (Suppl '78) [Text pagination] p. 1-9; BCM; BMD.
For the species name in the text title, see Entry [1910b]. The genus Pelamis (Plumicr) Lacepéde,
1802, non valid, is a synonym of the Crangid genus Oligoplites Gill, 1863. (JORDAN, 1963; GOLVAN,
1965)
1932f Uova e primi stadi larvali di Tonno (Orcynus thynnus Ltkn.) [Eggs and early larval stages of
bluefin tuna (Orcynus thynnus Liitken).] Rlegio] Comitato Talassografico Italiano, Memoria
189: 1-16, 1 pl.
SOII(24); LS(104); SZ not registered; BCM; BMD.
For the species name in the text title, see Entry [1910a].
1932g Uova, stadi larvali e giovanili di Centrolophus Pompilus C. V. [Eggs and larval and juvenile
stages of Centrolophus pompilus Cuvier et Valenciennes.] R[egio] Comitato Talassografico
Italiano, Memoria 196: 1-16, 1 pl.
SOII(25); LS(105); SZ not registered; CL [Illustration] 12 figs.; BCM; BMD. The plate includes 12
figures.
The C. pompilus Cuvier, 1833, in Cuvier and Valenciennes is a synonym of Centrolophus niger
(Gmelin, 1789). (HAEDRICH, 1973)
1932h Famiglia 2: Macruridae. in Uova, larve e stadi giovanili di Teleostei... [Family 2: Macrouridae.
in Eggs, larvae and juvenile stages of Teleostei..] Fauna e flora del Golfo di Napoli,
Monografia 38 (1932): 255263, figs. 227230, pl. 16 with 2 pages of plate legend.
SONI(6); LS(113); SZ not registered; CL [Publication date] 1933; LIM. For the full text title and
a related bibliographic annotation, see Entry {1931f].
The type genus is Macrourus Bloch, 1786, which has often been spelled as Macrurus. In this paper
are referred the following 3 species (SPARTA, 1941): (i) Hymenocephalus italicus Giglioli, 1884; (ii)
Macrourus coelorhynchus of Bonaparte, 1831-1841 (=Lepidoleprus coelorhynchus Risso, 1910), that
is revised as Coelorhynchus coelorhynchus (Risso); (iil) Macrourus sclerorhynchus Valenciennes,
1838, in Webb and Berthelot, 1837—-1844, that is revised as Nezumia sclerorhynchus
(Valenciennes). (MARSHALL, 1973)
1933a Uova e primi stadi larvali di Alalonga (Orcynus germo Ltkn.) [Eggs and early larval stages of
albacore (Orcynus germo Liitken).] Rlegio] Comitato Talassografico Italiano, Memoria 198:
1-10, 1 pl.
SOII(26); LS(106); SZ not registered; BCM; BMD.
For the species name in the text title, see Entry [1910b (Section IID].
1933b Uova, larve e stadi giovenili di Seriola Dumerilii Risso. [Eggs, larvae and juvenile stages of
Seriola dumerilii Risso.] R[egio] Comitato Talassografico Italiano, Memoria 205: 1-14, 1 pl.
SOII(27); LS(107); SZ not registered; CL [Text pagination] p. 1-12; BCM; BMD.
For the species name in the text title, see Entry [1930j].
1934 Uova, stadi larvali e giovanili di Dactylopterus volitans L. [Eggs, larval and juvenile stages of
Dactylopterus volitans Linnaeus.] R[egio] Comitato Talassografico Italiano, Memoria 207: 1-
26, 1 pl.
SOII(28); LS(109) [Publication date] 1933; SZ not registered; CL [Publication date] 1933; [Ex-
text elements] 1 pl. n. num,, 22 figs,; BCM; BMD. The plate includes 22 figures.
The D. volitans of Swainson, 1839 (= Trigla volitans Linnaeus, 1758) is revised as Cephalacanthus
volitans (Linnaeus). (Monop, 1973)
1935 Uova, sviluppo embrionale, stadi larvali, post-larvali e giovanili di Sternoptychidae e
Stomiatidae. Sternoptychidae. 3. Maurolicus pennanti (Walb.) [Eggs, embryonic development
and larval, post-larval and juvenile stages of Sternoptychidae and Stomiatidae. Sternopty-
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chidae. 3. Maurolicus pennanti (Walbaum).] R[egio] Comitato Talassografico Italiano,
Seconda Monografia (1935): 121-181, figs. 13-16, pls. 10-12.
SOIII(10); LS(111) [Publication date] 1933; SZ(10) [Text pagination] p. 123-181; CL [Text pagi-
nation_ p. 123-180. For the series title of this work, see the annotation of Entry [1928c].
The author of M. pennanti is Day, 1880-1884, which was not cited by Walbaum. (WrtzeLL, 1973).
For this species name, see also Entry [1923a]
1936a Le uova dei Teleostei marini (Considerazioni generali). [The eggs of marine teleosteans (Gen-
eral considerations).] Atti della Societa Italiana per il Progresso delle Scienze 4: 1-16.
SOI(42); LS(112); SZ not registered; BMD. On p. 2 (back of the title page) of the reprint, SOI(42),
the following description is given: Relazione presentate in occasione alla XXIV Riunione della
S.L P. S, Palermo, 12-18 ottobre 1935-XIII [MXIV], ed estratta dagli “Atti” della Societa (Vol.
4°).
1936b Allevamento di una larva pelagica di <Cerianthus>> fino all'acquisto di caratteri definitivi.
Nota preliminare. [Culture of a pelagic larva of the Cerianthus up to the acquisition of defini-
tive characters. Preliminary note.] Atti della R[eale] Accademia Nazionale dei Lincei [6]
Rendiconti 24 (7-8): 227-231, figs. 1-3.
S0I(43); LS not enlisted; SZ(10); BCM.
1936¢ Contributi alla conoscenza dello sviluppo embrionario e post-embrionario nei Mugilidi. L
Uova e larve di Mugil cephalus Cuv. ottenute per fecondazione artificiale. [p. 3-6] IL. Uova e
larve di Mugil chelo Cuv. [p. 7-11] [Contributions to the knowledge of the embryonic and
post-embryonic development in mugilids. I. Eggs and larvae of Mugil cephalus Cuvier ob-
tained by artificial fecondation. II. Eggs and larvae of Mugil chelo Cuvier.] R[eale] Comitato
Talassografico Italiano, Memoria 230: 1-14, pls. 1-2.
LS(110) [Publication date and serial issue title] not cited; SZ(10) [Text pagination] 12 p; CL
[Text pagination] 11 p;; BCM; BMD. This paper includes 2 seclions with their respective in-text
subtitle, above.
For the nomenclature of M. cephalus, see Entry [1930f]; the M. chelo Cuvier, 1829, is a synonym
of Chelon labrosus (Risso, 1826). (TREWAVAS, 1973)
1937a Colonia pelagica di uova di Chetognati (Spadella draco Krohn). [Pelagic egg colony of a
chaetognath (Spadella draco Krohn).] Rlegio] Comitato Talassografico Italiano, Memoria
239: 1-8, 1 pl.
SOII(30); LS(114); SZ(10) [Text pagination] 7 p.; BCM; BMD.
1937b Uova e larve di Mugil labeo Cuv. [Eggs and larvae of Mugil labeo Cuvier.] Bollettino di Pesca,
di Piscicoltura e di Idrobiologia, Rome, 13 (5): 506-510.
SOI(44) [Pagination] p. 1-7, including a title page sheet; LS(115); SZ not registered; CL; BCM.
See also Entry [1938a] on the same subject.
The M. labeo Cuvier, 1829, is revised as Oedalechilus labeo (Cuvier). (TREWAVAS, 1973)
1938a Uova e larve di Mugil labeo Cuv. [Eggs and larvae of Mugil labeo Cuvier.] Commission
Internationale pour I'Exploration Scientifique de la Mer Méditerranée, Rapports et Procés-
Verbaux des Réunions 11 [n. s.]: 73-76.
SOI(41); LS(108) [Publication date] not given; SZ not registered; CL; LIM.
For the species name in the text title, see Entry [1937b].
1938b Uova, stadi embrionali, prelarve e larve di Saurenchelys cancrivora Peters. [Eggs, embryonic
stages, prelarvae and larvae of Saurenchelys cancrivora Peters.] R[egio]l Comitato
Talassografico Italiano, Memoria 249: 1-12, 1 pl.
SOII(31); LS(116) [Serial issue number] misprinted (CCLXXX); SZ not registered; CL [Pagina-
tion] 10 p., 12 figs.; BCM; BMD. The plate includes 12 figures.
1938c Uova ovariche mature e sviluppo larvale di Aulopus filamentosus Cuv. [Ripe ovarian eggs
and larval development of Aulopus filamentosus Cuvier.] Riegio] Comitato Talassografico
Italiano, Memoria 254: 1-8, 1 pl.



Prof. Luigi SaNzo: a bibliography 49

SOII(32); LS(117) [Serial issue number] not given; SZ not registered; BCM; BMD.
For the species name in the text title, see Entry [1915b].
1939a Uova e larve di Smaris insidiator C. V. [Eggs and larvae of Smaris insidiator Cuvier et
Valenciennes.] R[egio] Comitato Talassografico Italiano, Memoria 262: 1-10, 1 pl.
SOII(33); .S(118); SZ not registered; CL [Text pagination] p. 1-8; BCM; BMD.
The S. insidiator Valenciennes, 1830, in Cuv. Val. is a synonym of Centracanthus cirrus
Rafinesque, 1810. (TORTONESE, SERTORIO and BAUCHOT, 1973)
1939b Osservazioni biologiche sullo sviluppo di una larva pelagica di Cerianthus, potuta allevare
fino all’acquisto dei caratteri definitivi e sul destino dei tentacoli isolati dal corpo. [Biological
observations on the development of a pelagic larva of Cerianthus, which can be cultured up
to the acquisition of definitive characters, and on the destiny of the tentacles isolated from
the body.] Rlegio] Comitato Talassografico [taliano, Memoria 266; 1-12, 1 pl.
SOII(34); LS(119) [Serial issue number] misprinted (LCC); SZ not registered; BMD.
1939¢ Nuovo contributo alla conoscenza dello sviluppo di Myctophum Rissoi (Cocco). [New contri-
bution to the knowledge of the development of Myctophum rissoi (Cocco).] Atti della
Accademia Gioenia di Scienze Naturali in Catania [6] 3, Memoria 25: 1-8, 1 pl.
SOII(4); LS(120); SZ not registered; BCM. The “Memoria” number is simply the code number
for papers in the issue, but the pagination is made by Memoria.
For the species name in the text title, see Entry [1918g (Note IV)].
1939d Rarissimi stadi larvali di Teleostei (Lophotes cepedianus Giorna; ..; Balistes capriscus L..) Nota
1. Lophotes cepedianus Giorna. [p. 121-129] Nota II. Eretmophorus Kleinbergi Gigl. [p. 131-134]
Nota III. Ichthyococcus ovatus Cocco. [p. 135-137] Nota IV. Dactylopterus vo[llitans L. [p. 139~
142] Nota V. Orthagoriscus mola Linn. [p. 143-146] Nota V1. Balistes capriscus L. [p. 147-149]
[Very rare larval stages of teleosteans (..) Note I. Lophotes cepedianus Giorna. Note IL
Eretmophorus kleinbergi Giglioli. Note 1II. Ichthyococcus ovatus Cocco. Note IV. Dactylopterus
volitans Linnaeus. Note aeus.] Archivio Zoologico Italiano, Naples, 26: 121-151, pls. 6-7.
V. Orthagoriscus mola Linnaeus. Note VI. Balistes capriscus Linn.
SOI(45); LS(121); SZ(10) [Pagination] misread on the beginning page (p. 10); CL; BCM. The
number 10 on the beginning page is a folder number for bookbinding. This paper includes six
sections with respective in-text subtitle, above. The main text title gives at its end (in parenthe-
ses) the sum of these subtitles, which is abridged here, as shown as above.
[Note 1] The genus Lophotes Bosc, 1817, is a synonym of Lophotus Giorna, 1809; the Lophotes
cepedianus of Valenciennes, 1845 in Cuv. Val. (= Lophotus cepedianus Cloquet, 1823) is a syno-
nym of Lophotus lacepedei Giorna, 1809. (PALMER, 1973c) [Note 3] For the species name in the
text title, see Entry [1913a]. [Note 4] For the species name in the text title, misprinted (voitans),
see Entry [1933c] on further details. [Note 5] For the genus name in the text title, see Entry
[19197; the O. mola of Costa, 1850 (= Tetraodon mola Linnaeus, 1758) is revised as Mola mola
(Linnaeus). (TORTONESE, 1973c) [Note 6] The B. capriscus Gmelin, 1789, in Linnaeus is a
synomym of Balistes carolinensis Gmelin, 1789. (TORTONESE, 1973b)
1939¢ La schiusa delle uova nei Teleostei. [Hatching of teleostean eggs.] Atti del
2° Convegno di Biologia marina e sue applicazioni alla pesca, tenuto in Messina nei giorni 30
maggio—1 giugno 1939. 6 p.
SOI(46); L.S(122); SZ not registered.
1940a Uova e larva appena schiusa di Lophotes cepedianus (Giorna). [Eggs and just hatched larva of
Lophotes cepedianus (Giorna).] R[egio] Comitato Talassografico Italiano, Memoria 272: 1-8, 1
pl.
SOII(35); LS(123); SZ not registered; CL [Text pagination. p. 1-6; BMD.
For the genus and species names in the text title, see Entry [1939d (Note I)]
1940b Sviluppo embrionale e larva appena schiusa di Scomberesox saurus (Flem.) [Embryonic devel-
opment and just hatched larva of Scomberesoxr saurus (Fleming).] Rlegio] Comitato
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grafico Italiano, Memoria 276: 1-8, 1 pL
SOI(36); LS(124); SZ not registered; CL [Taxonomic authorship] rearranged (Walb.) by the
editors; [Pagination] p. 1-6, 8 figs; BMD. The plate includes 8 figures.
The authorship of the S. saurus is Walbaum, 1792, but not Fleming; the Esox saurus Walbaum,
1792, was revised as mentioned above by Fries, Ekstrom and Sundevall, 1893. (PaRrIN, 1973)
1940c Divisione: Zeomorphi Regan. in Uova, larve e stadi giovanili di Teleostei.. [Division:
Zeomorphi Regan. in Eggs, larvae and juvenile stages of teleosteans...] Fauna e flora del Golfo
di Napoli, Monografia 38 (1940): 461-470, figs. 287-295, pl. 36 [with 2 pages of plate legend].

SOHI(7); LS(125); SZ not registered; CL [Publication date] 1956; [ex-text element] pl. 34; LIM.
See also a bibliographic annotation on this monograph in Entry [1931e].
The Zeomorphi is an order name proposed by Regan, 1910. (BErG, 1947)

Table 1. Scope of research subjects (Subjects) treated in Sanzo’s 122 contributions (Contributions)
that were issued during the period from 1900 to 1940. Contributions: for detail of entry code, see
text; figures in parentheses, number of in-test subtitles in the article concerned; figures in brackets,
sum of articles in each subject. Others in the column Subject: ICBM, Ist. Cent. Biol. Mar. Messina.

Subjects Contributions
Chemistry
Organic chemistry 1931b, ¢ [2]

General zoology
Physiology:
Invertebrates
Vertebrates
Embryology
Early life history:
Invertebrates

Technique invention:

Microscopy
Embryology
Histology
Planktology
Pathology:
Invertebrates
Ichthyology
Early life history/
Cruise report

Physiology
Morphology

Biology & fishery
Technique invention
Others

Cruise project

ICBM

1908a, b, 1907a [3]
1900, 1907b, ¢ 3]
1904a [1]

1929f, 1937a [2]

1904b [1]

1905d, 1936b, 1939b [3]
19054, f [2]

1928a, g [2]

1905¢ [1]

1905b, e, 1909a,b, 1910b(3), ¢, d, 1912b, c, d, 1913a, b, 1914, 1915a, b, c(5)
1915d(2), e, £(3), 1917b, ¢, 1918a, b, ¢, d, e, f, g(13), 1919, 1922, 1924a, b,
1925a, b, 1926b, ¢, d, e, 1927a, d, 1928c, d, e, f, 1929¢, 1930b, ¢, d, e, f,
1930g, i, j, 1931a, d, e, f, g. 1, 19324, b, ¢, d, ¢, f, g, h, 1933a, b, 1934, 1935
1936a, c(2), 1937a, b, 1938a, b, ¢, 1939a, ¢, d(6), e, 1940a, b, ¢ [85]
1928b, 1929¢, 1930k [3]

1911, 1912a, 1929d [3]

1910a(83), 1921, 1927b, ¢, 1929a, b {6]

1931h [1]

1926a, 1930a (2]
1917a, 1930h [2]
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Table 2. Higher taxa (Names) referred in the text titles of Sanzo’s 33 contributions (Contributions)
on marine fishes. Contributions: for detail on entry codes, see text. Remarks: name in italic, original
shown in text title(s). For SPARTA (1941) see also entries concerned.

Names Contibutions Remarks

Selachii 1905e (yolk sac disposition) Selacide [?'=Selacei; cf. PaLowmsr
and SANTARELLL, 1953]

Teleostei 1915¢c (egg development), 1928b

(specific gravity of eggs), 1929d
(cutaneous skeleton), e (specific
gravity of eggs), 1936a (eggs in
general), 1939d (rare records of lar-
vae), 1939e (hatching)

Carangidae 1930

Macrouridae 1932h Macruridae; cf. SPArTA (1941)

Mugilidae 1932¢, 1936¢

Muraenidae 1905b Murenoidi; for detail, see annotation
for this entry

Plectognathi 1926b, 1927d, 1930c, d

Salmonoidei 1931e

Scombroidei 1909b, 1910b, d, 1932a Scomberoidi

Scopelini 19154, b, f, 1918g

Sternoptychidae 1912d, 1928c, 1930g, 1935

Stomiatidae 1928¢, 1930g, 1935 [not referred in text of any entry]

Stomiatoidei 1931f

Zeomorphi 1940c

Table 3. Species (Names) referred in the text title and ~or in-text subtitle of Sanzo’s 76 contributions
(Contributions) on marine fishes. Contributions: for detail on entry codes, see text; when the
names are cited only in the in-text subtitle, related entry code is shown in italic. Remarks: Clofnam
references; figures in parentheses, chapter number in the Clofnam, I (Hureau and Monob, 1973).

Names Contibutions Remarks
Anguilla anguilla 1926e, 1929b, 1931g BrLacHE, BaucHoT and
SaLpanHa (T1)
Argyropelecus hemigymnus 1924b, 1928¢ BAaIrD (38)
Aulopus filamentosus 1915b, f, 1938¢ NIELSEN (50)
Auzis bisus 1909a PostEL (157)
(=Auxis rochei)
Balistes capriscus 1939d TorTONESE (201)
(=Balistes carolinensis)
Bathophilus nigerrinus 1915a, ¢, €, 1918d Mogrrow (42)
Brama raji (= Brama brama) 1928f MEeaDp (133)
Carcharodon rondeletii 1912¢ SPRINGER (7)
(=Carcharodon carcharias)
Centrolophus pompilus 1932g HakepricH (176)
(=Centrolophus niger)
Chauliodus sloani 1914, 1915¢, 1918¢ Morrow (40)
Chlorophthalmus agassizi 1915b, f NIELSEN (55)
Dactylopterus volitans 1934, 1939d Monob (193)
(=Cephalacanthus volitans)
Echeneis naucrates 1926¢, 1927a, 1930b LACHNER (200)
Eretmophorus kleinbergi 1939d CoHeN (103)

Exocoetus sp. 1930k PARIN (92)
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Names

Contibutions

Remarks

Gobius spp.
Gonostoma denudatum
Ichthyococcus ovatus
Lophotes cepedianus
(=Lophotus lacepeder)
Maurolicus amethystinopunctatus
(=Maurolicus muelleri)
Maulrolicus pennanti
(=Maurolicus muelleri)
Mugil cephalus

(=Mugil cephalus cephalus)
Mugil chelo

(=Chelon labrosus)

Mugil labeo

(=0Oedalechilus labeo)
Muyctophum alatum
(=Lampanyctus alatus)
Myctophum benoiti
(=Hygophum benoiti)
Myctophum benoiti hygomi
(=Huygophum hygomi)
Myctophum coccoi

(= Gonichthys coccor)
Myctophum crocodilum
(=Lampanyctus crocodilus)
Myctophum dofleini
(=Lobianchia dofleini)
Myctophum elongatum
(=Notoscopelus elongatus)
Muyctophum gemellari
(=Lobianchia gemellari)
Myctophum glaciale
(=Benthosema glaciale)
Muyctophum madarense

(= Ceratoscopelus madarensis)
Myctophum metopoclampum
(=Diaphus metopoclampus)
Muyctophum rafinesquei
(=Diaphus rafinesquer)
Muyctophum rissoi
(=Electrona rissoi)
Naucrates ductor

Orcynus germo

(=Thynnus (Germo) alalunga)
Orcynus thynnus
(=Thunnus (Thunnus) thynnus)
Orthagoriscus mola

(=Mola mola)
Orthagoriscus spp.

(=Mola spp.)

Paralepis hyalina

(=Sudis hyalina)

Paralepis rissoi

(=Notolepis rissot)

1911

1912a, 1932d
1913a, 1918e, 1930g, 1939d
19394, 1940a
1924a

1935

1930f, 1936¢
1936¢

1937b, 1938a
1918g

1918g

1918g

1918g

1918g

1918g

1918g

1918g, 1931d
1918g

1918g

1918g

1918g

1918g, 1939¢

1931a
1910b. 1925a, 1933a

1910a, b, 1927b 1929c, 1932f
1939d

1919

1917b

1917c

17 spp.; MILLER (162)
WrrzeLL (37)

WirzeLL (37)

PaLmMER (109)

WitzeLL (37)

WitzeLL (37)

TrREWAVAs (181)
TrEWAVAS (181)
TrEWAVAS (181)

KREFFT and BEKKER (58)
KRerFrFT and BEKKER (58)
KrerrT and BEKKER (58)
KRrerrT and BEKKER (58)
KREFFT and BEKKER (58)
KreFrT and BEKKER (58)
KrErFT and BEKKER (58)
KREFFT and BEKKER (58)
KrerrT and BEKKER (58)
KRrerFrT and BEKKER (58)
KRrerrT and Bekker (58)

KrEFFT and BEKKER (58)

KREFFT and BEkkER (58)

Hureau and TorRTONESE (131)

PostEL (157)
PosTEL (157)
ToRTONESE (207)
TorRTONESE (207)
Post (63)

Post (63)
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Names

Contibutions

Remarks

Paralepis sphyraenoides
(=Lestidiops sphyraenoides)
Pelamys sarda (=Sarda sarda)
Regalecus gladius

(=Regalecus glesne)

Regalecus glesne

Remora remora

(=Echeneis remora)
Saurenchelys cancrivora

Saurus griseus

(=Synodus saurus)
Scomberesox saurus

(=Esozx saurus)

Scopelus caninianus
(=Myctophum punctatum)
Scopelus gemeralli
(=Lobianchia gemeralli)
Scopelus humboldti
(=Myctophum punctatum)
Seriora dumerilii

(=Caranz dumerili)

Swmaris insidiator
(=Centracanthus cirrus)
Stomias boa (=Stomias boa boa)
Stylophthalmus lobiancoi
(=Myctophum punctum)
Stylophthalmus mediterraneus
(=Symbolophorus veramyi)
Thynnus brachypterus
(=Thunnus (Thunnus) thynnus)
Trachurus mediterraneus

1918a

19100, 1932¢

Post (63)

PosTEL (158)

1926d PALMER (106)

1925b PALMER (106)

1928d LAcHNER (200)

1938b BLACHE, BAucHOT and
SALDANHA (80)

1915b, f NieLsen (51)

1940b PariN (91)

1915a, ¢, d KREFFT and BUsekker (58)

1931d KREFFT and BEKKER (58)

1915a, ¢, d KREFFT and BEKKER (58)

1930j, 1933b
1939%a

1912b, 1915¢, 1918b

Hureau and TorTONESE (131)

TORTONESE, SERTORIO and
Bavcror (141)
Morrow (41)

1915¢, d KRerrT and BEKKER (58)

1915¢, d KREFFT and Bekker (58)

1910a PosTEL (158)

1932b Hureau and TusorTONESE (131)

(= Trachurus mediterraneus mediterraneus)

Trachypterus cristatus
(=Zu cristatus)

Vinciguerria attenuata
Vinciguerria poweriae

Xiphias gladius

Zeus faber

1918f

1913b
1913b, 1931~

1910c, 1921, 1922, 1927c,
1929a, 1930e, 1
1928e, 19311

PALMER (107)

WitzeLL (37)
WitzeLL (37)
*after WrrzeLL (1973: 122)

ToRrRTONESE (161)
WHEELER (120)

53

Based on this listing, contributions by Sanzo
are enumerated 122 articles, as summarized as
given in Table 1. Among them, 8 articles are
subdivided into sections or chapters with their
relative in-text subtitle. These articles are En-
tries [1910a (3 sections), 1910b (3 sections),
1915¢ (5 sections), 1915d (2 sections), 1915f (3
sections), 1918g (13 sections), 1936¢c (2 sec-
tions), and 1939d (6 sections)]. When all the
sections are considered as independent each
other, his articles are totally of 151. SPARTA

(1941) considered such a section as it were an
independent article, but only for Entry [1918g],
or LS(43-54, or 12 entries). As mentioned
above, this paper [1918g] includes 13 sections.
The 13th section was overlooked by the preced-
ing compiler. If his arrangement is not appro-
priate for the articles, his listing comes to
contain 114 of the 122 articles listed here.

3. Range of Sanzo’s interest
The works listed here tell us that Sanzo had
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expressed a continuing interest in a wide range
(Table 1) of natural sciences, while his bio-
medical carieer had focused on ichthyology in
the framework of both elasmobranch and
teleostean fishes (Table 2). His speciality was
apparently in embryology or early life history
(85 of 122 articles) of marine fishes, and natu-
rally extended to domestic marine fishery (6
articles). After all, those works cover more
than 80 genera (Table 3) in the ichthyological
taxa. It is noteworthy here that he contributed
to another field or fish morphology, of which
the next section is given for the detail. His in-
terest attached moreover to other animals, and
9 works were published on Scyphomedusae,
Anthozoa, Pelesypoda, Cephalopoda, Sagitto-
idea and Amphibia.

4. Morphological contributions

Sanzo directed his special attention (Table
1) not only to early life history, but also to mor-
phology of fishes. This is in relation to the lat-
eral system of 17 Gobius species (Gobiidae)
[Entry 1911], the luminous organ of Gonostoma
denudatum larvae (Gonostomatidae) [Entry
1912] and the cutaneous skeleton in the initial
stage of teleostean fishes [Entry 1929d]. The
latter two are apparently in connection with
early life history as well. Concerning the other,
or the former work, it is rather unique among
all other works, because the work is exactly in
relation to systematic ichthyology, while he
(1911: 252) suggested an interrelationship of
the work to his studies on Myctophidae. He
had never paid his attention to this scientific
field so far, except another case where he
guided his academic successors (MorTARA, 1918;
LAMBERTENGH], 1919) in a study of a similar
theme.

As referred already (Takacl 1988), the
unique work of systematics was not necessar-
ily estimated by international researchers be-
fore the 1950s. A higher estimation of it was
probably established by BERTIN and ARAM-
BOURG (1958: 2447, fig. 1760), from the
wiewpoint of the importance of extraordinarily
developing of the pit line system in the gobioid
fishes. It may be remembered here that his con-
nection (SaNzo, 1911: 253) formed with a
French colleague (Louis Fage) during the

preparatory period of the work.

According to his own account (SANzo, 1911,
loc. cit.) and available documents, the Stazione
Zoologica in Naples might play an important
role in accomplishment of the work. He (1911;
loc. cit.) noted that, besides such a support as
the direction of his professor at the Regia
Universita di Palermo, the work was prepared
mostly for the last three years by the courtesy
of the Station. The archive documents of the
Station tell us that Sanzo was registered as vis-
iting researcher three times, that is, in 1903 (for
110 days from Messina), 1908 (for 86 days from
Parelmo) and 1910 (for 11 days from Parelmo).
His mention cited above suggests that the lat-
ter twice visits directly did for his research.
And big results of the research was published
on the Station’s organ.

Finally, it is interesting that he was qualified
in the very year of 1911 (Appendix 1) after a
competition as professor at the newly estab-
lished Regio Comitato Talassografico Italiano,
and actually in 1916, nominated as Professor-
Director at the Istituto Centrale di Biologia Ma-
rina in Messina, under government of the
Committee. The gobiological work must be the
keynote of the dissertation for professorship
besides his preceding numerous works.

5. Taxonomic topics

As far as our survey goes, Sanzo made no
taxonomic contribution, though we can see a
few contrary indications. According to JORDAN
(1963: [627] 127), Sanzo is to have described the
genus Stylophthalmoides in 1922, GOLVAN
(1965) followed after JorDAN (1963. loc. cit.) in
his catalogue of fish genera. JorpDAN (1963: 790)
additionally referred the original description of
the genus, as “.. Mem. Acad. Roma, 1920 [not
1922]; orthotype S. loviancae [!=Ilobiancae]
Sanzo (Larvae of some Stomiatid).” Neverthe-
less, the serial mentioned there is difficult to be
identified among others. Recently, PAXTON
(1979) gave a solution for this confusion, with
ESCHMEYER (1990). PaxToN (1972: 43; 1979: 15)
and EscUMEYER and BAILEY (in ESCHMEYER,
1990: 393) pointed out that the genus was de-
scribed in 1912 by Mazzarelli. As cited above
(Entries [1915c¢, d]), Sanzo referred to 2 species
of this genus.
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On the other hand, the vital activity of Sanzo
seems to have inspired taxonomists. According
to the Clofnam, successive researchers dedi-
cated to him 3 species names, These species
belong to Apogonidae (Microichthys sanzoi
Sparta, 1950), Gobiidae (Gobius sanzoi de Buen,
1918) and Gonostomidae (Vinciguerria sanzoi
Jespersen et Téning, 1919), respectively.
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Appendix 1. Brief personal record of Prof.
Luigi Sanzo

1874 Born at Capizzi in the region of Nebrodi
(Caronie) of the province of Messina on 26 Oc-
tober 1874

1897-1899 Nominated as Intern at the Institute of
Pharmacology of the Royal University of
Messina, directed by Prof. G. Gaglio.
(Interno nell'lstituto di Farmacologia della
Regia Universita di Messina)

1899 Did Degree in medicine and surgery with ex-
cellent marks

1900 Nominated as Personnel of the Medical Mu-
seum at the Royal University of Messina
(Personale del Gabinetto di Materia medica
della Regia Universita di Messina)

1901 Did Degree in natural sciences with highest
marks

1902 Won at the competition for qualification and
examination at Rome for professorship of
natural sciences in secondary schools
(Vincitore nel concorso per titli ed esami a
Roma per cattedre di scienze naturali nei licei)
Nominated as Assistant of Zoology and Com-
parative Anatomy at the Institute of Experi-
mental Pharmacology of the Royal University
of Messina, directed by Prof. A. Benedicenti
(Assistanie di Zoologia ed Anatomia Com-
parata nelllstituto di Farmacologia Speri-
mentale della Regia Universita di Messina)

1903 Registered as visiting researcher (Register No.
1426) of the Anton Dohrn Zoological Station in
Naples from Messina during the period from 9
July to 26 October 1903
(Ricercatore ospito della Stazione Zoologica
“Anton Dohrn” di Napoli) .

1905 Nominated as Lecturer of Zoology and Com-
parative Anatomy at the Institute of Experi-
mental Pharmacology of the Royal University
of Messina, teaching vertebrate embryology
(Incaricato/Libera docenza di Zoologia ed
Anatomia Comparata nell'lstituto di Farma-
cologia Sperimentale della Regia Universita di
Messina)

1906 Married with Miss Isabella Salvo at the Chiesa
di S. Teresa di Riva in Parclmo (Via Liberia
101) on 4 September 1906 [No trace of the
church and the street is found in the recent
Palermo City, as far as our personal survey
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1907

1908

1910

1911

1916
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goes]

Nominated as Lecturer and Assistant of Com-
parative Anatomy and Physiology at the Insti-
tute of Zoology of the Royal University of
Palermo, directed by Prof. F. Raffaele

(Libero docente ed Aiuto di Anatomia e
Fisiologia Comparata nell'lstituto di Zoologia
della Regia Universita di Palermo)
Registered as visiting researcher (Register No.
1852) of the Anton Dohrn Zoological Station in
Naples from Palermo during the period from 6
August to 30 October 1908

(Ricercatore ospito della Stazione Zoologica
“Anton Dohrn” di Napoli)
Registered as visiting researcher (Register No.
2066) of the Anton Dohrn Zoological Station in
Naples from Palermo during the period from 18
to 28 August 1910

(Ricercatore ospito della Stazione Zoologica
“Anton Dohrn” di Napoli)

Won at the competition for Chief Biologist-
Specialist or Professor at the Royal Oceano
graphic Committee of Italy (founded in 1910 at
Naples) for the Central Institute of Marine Bi-
ology, a projected laboratory in Messina
(Vincitore nel concorso a Biologo specialista
capo del Talassografico
Italiano per il Istituto Centrale di Biologia Ma-
rina in Messina)

Nominated as Director at the Central Institute
of Marine Biology in Messina, Royal Oceano-

Regio Comitato

1932

1933

graphic Committee of Italy, actually the Ex-
perimental Institute of Oceanography in the
National Council (Istituto
Sperimentale Talassografico nelle Consiglio
Nazionale delle Ricerche), on 10 December
1916, recommended by Profs. B. Grassi and F.
Raffaele

(Direttore al Istituto Centrale di Biologia Ma-
rina in Messina del Regio Comitato Talasso-

of Researches

grafico Italiano)

Nominated as Member of the National Commit-
tee for Biology in the National Council of Re-
searches
(Membro del
Biologia del
Ricerche)
Won Prize for physical and natural sciences for

Comitato Nazionale per la

Consiglio Nazionale delle

the year 1933 by the Italian Society of Sciences
(Premio per le scienze fisiche e naturali per
I'anno 1933 dalla Societa Italiana delle Scienze)

1935 Nominated as Honorary member of the Société

1939

1940

Zoologique de France, offered by Prof. M.
Caullery

Nominated as Member of the Committee for
Research on Marine Biology applied to Fishery
of the Commissionership General for Fishery
(Membro del Commissione per gli Studi sulla
Biologia Marina applicata alla Pesca del
Commissariato Generale per la Pesca)
Deceased after shortest illness in Messina on 10
December 1940
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