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LETTER  TO  THE  EDITOR

Desirability of a Uniform System of Designation of Structures 
in the Sciences: An Anatomic Analogy Using Facial 

Vasculature

Bayo Aluko-Olokun1),  Innocent Jooji2)

ABSTRACT
Background: Medical teachers and students in West and Central Africa have frequently but unconvincingly brushed aside 

the contention as to what determines the designation of a blood vessel as a tributary of another. Confusion arises from the inter-
nalization of a wrongly designated but important regional river, as a tributary of a smaller one. One of the goals of science is to 
correct practices based on error or dogma; these are replaced by others founded on empirical evidence or proof. Having science 
common to their nature, vascular Anatomy and Hydrology should not find it difficult to subscribe to common precepts. It is 
ideal to enforce a uniform system of designation of entities across all scientific disciplines, guided by universal application of 
logic.

Design: Collaborative observational study.
Methods: Use of scientific method including observation and literature review, to determine actual relative greatness of 

Rivers Benue and Niger. 
Results: Benue River was found to be greater than Niger River. 
Conclusion: Designation of blood vessels as tributary to another is hierarchically based, not arbitrary. Rivers are similarly 

classified, as can be observed in other cases. The wrong designation was made by an explorer who did not apply the scientific 
method. It is expected that this article shall advance the cause of science through the use of anatomic analogy, and also assist in 
making learning easier for the vast population in the region. 
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(The slaves were) all very inquisitive, but they viewed me at first 
with looks of horror, and repeatedly asked if my countrymen were can-
nibals. They were very desirous to know what became of them after 
they had crossed the salt water (ocean). I told them that they were 
employed in cultivating the land. Whatever difference there is between 
the Negro and European, in the conformation of the nose, and the color 
of the skin, there is none in the genuine sympathies and characteristic 
feelings of our common nature. ---Dr. Mungo Park, 1799.

To conclude from the above that the explorer, Dr. Mungo Park was 
an unusually intelligent person and anatomy-oriented practitioner is to 
state the obvious. His use of the words "inquisitive", "know", "differ-
ence" and the phrase "common nature" indicate he applied scientific 
methods to reach conclusions.

Mungo Park, the first European explorer to set eyes on the middle 
part of Niger River, was an Edinburgh university-trained surgeon who 
suspected and hypothesized that the Niger terminated at the Atlantic 
coast, but drowned while searching for the mouth of the watercourse1). 
The inveterately inquisitive Briton died at a point about 500 kilometers 
before its confluence with Benue River2). His training in anatomy and 
experience as a practicing surgeon would almost certainly have afforded 
humanity the opportunity to avoid the error of misinforming the world 
that River Benue is a tributary of a smaller river. What a huge price to 
pay for the death of an anatomy-oriented investigator. 

The Benue River is today referred to as a tributary of the Niger3). 

This is an error. Consistency, a hallmark of science, appears savaged 
here. A tributary is a river that flows into a larger river or a lake4,5). 
Obviously, the definition of a tributary was not taken into account when 
the river formed at the confluence of the Rivers Benue and Niger was 
also named Niger. The Benue River discharges 3,500 cubic meters of 
water per second, while that of Niger was calculated to be 2,500 cubic 
meters of water per second3). It would have been acceptable if the resul-
tant river had been named Benue, being the partner also with the obvi-
ously greater width. Simple logic should have led to giving a new name 
to the resultant river beyond the confluence, at the very least. It is not 
logically nor scientifically justifiable to have the name Niger given to 
the resultant river, thus referring to the larger Benue as a tributary of the 
obviously smaller Niger.

Benue would be called a tributary, if what is today referred to as 
Niger flowed in the opposite direction. This proves the current nomen-
clature to be standing logic on its head; and has confused students of 
science especially in Africa's most populous region, to whose lives these 
rivers are very central. 

It is ideal to enforce a uniform system of designation of entities6) 
across all scientific disciplines, guided by universal application of logic. 
This helps to systematize information and engender order. One of the 
goals of science is to correct practices based on error or dogma; these 
are replaced by others founded on empirical evidence or proof. 
Temporary disruption caused by such change is more palatable than per-

   C   2020 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Aluko-Olokun B. et al.376

petuation of falsehood. Having science common to their nature, 
Vascular Anatomy and Hydrology should not find it difficult to sub-
scribe to common precepts. 

In human anatomy, the confluence of the disparately sized internal 
and external iliac veins produces the common iliac vein, which however 
maintains its name even after it is joined by the much smaller iliolumbar 
vein; the latter being a tributary. The right and left common iliac veins 
of equivalent size join to form the uniquely named inferior vena cava7). 
Again, near the root of the nose, the confluence of the disparately-sized 
angular vein and nasal vein produces the anterior facial vein which 
however retains its name even after it is joined in succession by the rela-
tively smaller inferior palpebral and labial veins; the latter being tribu-
taries. The name of anterior facial vein changes to the Common facial 
vein upon joining the anterior division of retromandibular vein8). This 
shows orderliness and regard for hierarchy; the name of the larger vein 
takes precedence if a new name is not given to a vein produced by the 
union of 2 or more. Such ethos appears not to be uniformly applied in 
Hydrology.

Another physician, the German-born John Lederer, first mapped 
Shenandoah River and rightly designated it a tributary of the larger river 
Potomac9), both of which, quite intriguingly, respectively share similar 
spatial orientation and size disparity as Niger and Benue rivers. This 
demonstrates the operation of a uniform application of logic in Vascular 
Anatomy and Hydrology.

The Amazon was previously thought to be the longest River. 
Researchers have recently shown the Nile to be the longest of all, hav-
ing reconsidered its source as being further upstream than previously 
thought10). New scientific information has been allowed to govern desig-
nations in this case, and to provoke change in the literature, as to which 
is longer. The relationship between the Benue and Niger ought to be so 
revisited. However, the Amazon is known and universally accepted to 
be by far the largest or greatest of all rivers because it discharges 
209,000 cubic meters of fresh water per second. This figure is more than 
7 times that of the Nile.

It was possibly the case that latter-day explorer, Richard Lander the 
uneducated former servant of Hugh Clapperton, had been too intimidat-
ed by Mungo Park's reputation and social status to challenge and refute 
the surgeon’s conviction that the Niger emptied directly into the 
Atlantic. Lander started his investigation of the river from the Atlantic 
in 1830 and travelled overland passing through tribal communities west 
of the river up to Park's final resting place1,11), as shown in Fig.1. This 

terrestrial approach and poor visibility, west of the river, could easily 
have misled the investigator into thinking there was only one river. He 
probably expediently sent word home to affirm Park's hypothesis, as the 
British government had a system of collecting information during the 
course of an expedition11). This was the most likely action to take after 
reclaiming Mungo Park's personal effects from natives, and also know-
ing that the return journey over uncharted waters would put those pre-
cious wares at risk. But finding the Benue towards the east, upon 
exploring the waterway using canoe on the return journey towards the 
Ocean, he might have considered it quite unsettling to contest the ideas 
of a far-better-educated Mungo Park in status-conscious early 19th cen-
tury Britain. The fallen Park had set very bold and daunting standards. 
Perhaps not wanting to seem incompetent with a retraction, Lander 
might have safely, referred to the Benue as a tributary. But to retract, 
refine, or change completely even by discarding if necessary, is what 
science is about, in order to achieve progress, without the blurring 
effects of being political. 

To be fair, asserting that the Niger actually ends its course at the 
confluence with Benue, not the Atlantic Ocean, still takes some educa-
tion and self-confidence even today. Perpetuation of this misinformation 
in the 21st century, though, is unacceptable. To maintain that Benue is a 
tributary of River Niger is not science, and therefore not Hydrology, as 
the anatomic analogy shows.

The demise of Dr. Mungo Park though, ostensibly came at a price: 
misinformation, inconsistency and disjoint for more than 2 centuries. So 
much for departure from science.
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Fig.1. Satellite photograph showing Y-shaped confluence formed 
by River Benue flowing from the east, and River Niger 
from the west. The resultant river formed flows into the 
Atlantic Ocean which can be seen as the dark area in the 
lower left corner. 


